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Thank you for purchasing this AQ2200 Series Multi Application Test System. This user’s
manual explains the features, operating procedures, and handling precautions of the
AQ2200 Series. To ensure correct use, please read this manual thoroughly before
operation. Keep this manual in a safe place for quick reference in the event a question

arises.
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The following manuals, including this one, are provided as manuals for the AQ2200
Series. Please read all manuals.
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User’s Manual
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User’s Manual
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The contents of this manual are subject to change without prior notice as a result of
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permission of YOKOGAWA is strictly prohibited.

Adobe and Acrobat are registered trademarks or trademarks of Adobe Systems
Incorporated.

Microsoft and Windows are registered trademarks or trademarks of Microsoft
Corporation in the United States and/or other countries.

In this manual, the ® and TM symbols do not accompany their respective registered
trademark or trademark names.

Other company and product names are registered trademarks or trademarks of their
respective holders.

1st Edition:  August 2009
2nd Edition:  November 2009
3rd Edition:  January 2010
4th Edition:  November 2012
5th Edition:  September 2014
6th Edition:  December 2014
7th Edition:  May 2015

8th Edition:  November 2015
9th Edition:  May 2017

10th Edition: October 2017
11th Edition: February 2018
12th Edition: September 2018
13th Edition: February 2019

IM 735101-03EN



Conventions Used in This Manual

Notes and Cautions
The notes and cautions in this manual are categorized using the following symbols.

VAN

WARNING

CAUTION

French

Improper handling or use can lead to injury to the user or damage
to the instrument. This symbol appears on the instrument to indicate

that the user must refer to the user’s manual for special instructions.
The same symbol appears in the corresponding place in the user’s
manual to identify those instructions. In the manual, the symbol is
used in conjunction with the word “WARNING” or “CAUTION.”

Calls attention to actions or conditions that could cause serious or
fatal injury to the user, and precautions that can be taken to prevent

such occurrences.

Calls attentions to actions or conditions that could cause light injury to
the user or damage to the instrument or user’s data, and precautions

that can be taken to prevent such occurrences.

\" 0313 IS\\Rl Attire I'attention sur des gestes ou des conditions

ATTENTION

Note

susceptibles de provoquer des blessures graves (voire
mortelles), et sur les précautions de sécurité pouvant
prévenir de tels accidents.

Attire I'attention sur des gestes ou des conditions
susceptibles de provoquer des blessures Iégéres ou

d’endommager l'instrument ou les données de I'utilisateur,
et sur les précautions de sécurité susceptibles de prévenir
de tels accidents.

Calls attention to information that is important for proper operation of
the instrument.

Character Notations
Bold characters in procedural explanations are used to indicate panel keys and soft keys
that are used in the procedure and menu items that appear on the screen.
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Chapter 1 Explanation of Features

1.1 Frame Control Features

Saving and Loading
You can use this feature to save and load the settings of the frame and its modules.

By using the application features, you can save measured results to CSV files.
You can also save screen shots as files.

System Settings
Password Setting
You can use this feature to specify a four-digit number to use as a password for locking
and unlocking laser output.

Device Information Display
This display shows information about the frame controller.
You can use the keys to show information about the frame controller on the screen.

Installed Module Information

You can use this feature to detect and display the modules installed in each slot.
You can use the keys to show information about a specific module on the display.
Some items are displayed for every module, while some items are only displayed for
individual modules.

Firmware Version List

You can use this feature to display the firmware versions of the frame controller and the
modules installed on it.

You can use the keys to show a list of the firmware versions of the frame controller and
the modules installed on it.

Laser Output Lock
You can use this feature to only allow certain users to turn laser output on and off.
You need to enter a password to turn the lock on or off.

Device Status Check
You can use this feature to check the status of the frame controller (fan condition) and
view pass/fail evaluations of that status.

Error History Display
When an error occurs, you can display the error history.

suonoun jo uopjeuejdxgy H
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1.1 Frame Control Features

Initialization

You can use this feature to restore the settings to their default values.

You can select one of the following types of initialization:
» Reset all the settings for the entire system to their default values.
» Only reset the settings for the frame controller to their default values.
» Reset the settings for all the installed modules to their default values.
* Only reset the settings for the selected module to their default values.

Update
You can use this feature to update firmware, and module firmware.

Multi-User Feature
You can simultaneously connect the AQ2200 to up to seven PCs. The types of
connections that can be made are as follows:
* One USB connection
* One GP-IB connection
» Five Ethernet connections
There is no hierarchy between the up to seven PCs that you can connect.
The frame controller responds to commands and queries from the PCs in the order that
they are received.

Note
When multiple PCs are connected, it is up to the user to take measures to prevent signals from
conflicting with and blocking each other.

Interlock Connector
An interlock connector is provided as a laser output safety device.

When this connector is open (i.e. the connector is unconnected), the laser light source
cannot emit a laser beam (OPT LOCK).

Note
When the interlock connector is open, “Lock” is displayed in the “Opt” field on the Light Source
modules and XFP Interface module (XFP transceiver installed).

Disabling the Interlock Function
Connect a short-circuit plug to the interlock connector.

1-2 IM 735101-03EN



1.1 Frame Control Features

GP-IB Connector
A GP-IB interface is provided as a standard accessory.

This enables setting/changing of various parameters and transfer of data via the GP-IB
bus.
An |IEEE-488 compatible receptacle connector is used for this interface.

Note
» The total length of connecting cables must be 20 m or shorter.
» The length of each cable between devices must be 2 m or shorter.
* The number of devices connected at the same time to the interface must be 15 or smaller (the
number of devices that are turned ON must be 10 or smaller).

Trigger-in Connector/Trigger-out Connector
The sensor measurement start signal can be input/output using these connectors.

All the modules installed in the frame controller can receive this signal at the same
timing.

Connector: BNC
Trigger-in:  TTL level input
Input impedance approx. 5 kQ
Input pulse width 50 ps or longer
Trigger-out: TTL level out
Output impedance approx. 100 Q
Output pulse width approx. 50 us

USB Memory

As a USB memory device is connected to the USB interface connector (Type A) on the
front panel of this unit, you can use it as a data saving memory.

Operating Conditions

Item Operating Conditions
Specifications USB2.0

Applicable to USB Mass Storage Class
Supply current 500 mA

Yokogawa does not guarantee normal operation of all the USB memory devices on the
market.

IM 735101-03EN
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1.1 Frame Control Features

Ethernet Communication
This unit can be controlled remotely from a PC using communication commands via

Ethernet port.

Ethernet Communication Specifications

Number of communication ports: 1

Electrical/mechanical specifications: Conforms to IEEE802.3.
Transmission method: Ethernet (100BASE-TX)
Transmission speed: Max. 100 Mbps
Communication protocol: TCP/IP

Connector: RJ-45

Connecting Method
Connect the unit to the PC as shown below.
Connecting to PC via Network

100BASE-TX compatible translator
(Hub or router)

Straight cable

Connecting to PC via Hub

100BASE-TX compatible translator
(Hub or router)

; EI]

Frame controller

Straight cable

Note

» If the unit is connected to the PC with a cross cable, it normally operates without problems,
however, there is a possibility of improper operation because this connecting method is not
supported by Ethernet requirements. In this case, connect them using straight cables and a
hub.

» The total length of the cables must be 3 m or shorter.
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1.2

Light Source Function

Sets the Optical Output Level (DFB-LD Module, LS Module (AQ2200-112), FP-LD
Module, or Grid TLS Module)

With the AQ2200-111, AQ2200-112, AQ2200-141, AQ2200-142, AQ2200-131 or AQ2200-
132 you can output the laser beam by specifying an absolute power value.

The following shows the relationship among the laser beam output power, attenuation
amount, and power offset value.

PL (dBm) = P default (dBm) - ATTN(dB)
P display (dBm) = PL (dBm) + PL Offset (dB)

where

PL: Laser output power (dBm)

P display: Output power display value (dBm)

P default: Maximum output power at shipment (dBm)

ATTN: Attenuation amount (dB) (See Attenuating the Optical Output (page 4-5).)

PL Offset: Power offset value (dB) (See Changing the Offset of the Display Output
Power (page 4-6).)

* The PL offset function is not available on the AQ2200-112. It is always zero.

Note
« The connector connection status, environment, and/or secular change may affect the P
default. Therefore, the values set in Pdisplay are not guaranteed. These values are used as
reference.
» The LS module (AQ2200-112) is supported on firmware version (FIRM VER) 3.08 and later.
»  Grid TLS modules (AQ2200-131/132) are supported on firmware version (FIRM VER) 3.00
and later.

IM 735101-03EN
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1.2 Light Source Function

Setting the Power (TLS Module)

The following shows the Power of this unit and the adjustable range.

A

Power [dBm]

. >
1440 1640 A [nm]

Solid line: Maximum power of each wavelength
Shading range: The Power variable change range of each wavelength
Dashed line: Minimum power of each wavelength

» Setting a desired power (Manual)
In the shading range shown above, the power of each wavelength can be set in steps
of 0.1 dB. This power is different from that set for each TLS module. Additionally, this
power becomes the fixed output close to a range of 1440 to 1480 nm, which cannot
be changed variably, according to the type of the module.

e Auto detection function of maximum power at a desired wavelength (Max)
This function automatically detects the maximum power value of each wavelength
shown by the solid line in the Fig. above.

* Auto detection function of power during sweep (Sweep Max)
In the detection of the power during sweep, the power of each wavelength is lowered
so that it is close to the wavelength having the lowest power in the wavelength range
to be swept. This detection function is intended to make the power as constant
as possible within the sweep wavelength range since this unit has the output
characteristics shown in the Fig. above.

A
Maximum power detected

Sweep range

i
I
|
I

LS
~
N
N

Power [dBm]

|
]
I
|
|
|
|
|

D

1440 1640 A [nm]
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1.2 Light Source Function

Changing the Wavelength (DFB-LD Module)

You can change the laser output wavelength within a width of approximately 1.6 nm in
steps of 1/1000 nm. The display wavelength has the following relationship.

A display (nm) = A output (nm) + WL Offset (nm)

f (THz) x 10"%= ¢ / (A display (nm) x 10-°)

where
A display: Display wavelength (nm)
Aoutput:  Output wavelength (nm)
WL Offset: Wavelength offset value (nm)

f: Display frequency (THz)
c Light velocity in vacuum (2.99792458 x 108 m/s)
Note
» For details about WL Offset, see Changing the Wavelength Offset (page 4-9).

« The currently set wavelength position to the allowable wavelength setting range can be
checked using the wavelength bar on the DETAIL screen. This data is used as reference of

the wavelength setting.

112 ] 3

ARZ2200-111 DFE-LD MODULE
Opt Havelength

Op! 1330.633nm

( )— Wavelength bar

Setting the Wavelength (TLS Module)

The wavelength can be set in the following range.
Range: 1440.000 to 1640.000 nm

Changing the Frequency (Wavelength) (Grid TLS Module)
This feature is supported on firmware version (FIRM VER) 3.00 and later.

The feature supports C-Band and L-Band that are used in WDM and other
communications. You can set the frequency in 50 GHz steps (25 GHz if the suffix code is
-T4). With suffix code -T2, you can fine-tune the frequency (6 GHz).

+*6GHz
Fine-tune
196 THz 191 THz 186 THz ;
(1530 nm) (1565 nm) (1625 nm) !
| C-Band I L-Band | j"
. I\ ) N
| | -
Suffix code: -C Suffix code: -L HE
Approx. 80 channel Approx. 80 channel '.'

Wavelength

You can set the frequency in the following ranges. You can also change the unit to nm
and set the value in terms of the wavelength.

Suffixcode -T2: C-Band 196.25 to 191.50 THz (1527.60 to 1565.50 nm)
L-Band 190.95 to 186.35 THz (1570.01 to 1608.76 nm)

-T4: C-Band 196.10 to 191.70 THz (1528.77 to 1563.86 nm)

L-Band 190.90 to 186.50 THz (1570.42 to 1607.47 nm)

Coherence Control (DFB-LD, LS (AQ2200-112), and TLS Modules)

If the interference between the measurement system and object device to be measured
may adversely affect the unit when starting the measurement, the output line width can
be controlled by modulating the output light to relax the effects of the interference.
Wide: By modulating “Narrow”, the light having low coherency is output.
Narrow: Light having high coherency is output.

IM 735101-03EN 1-7
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1.2 Light Source Function

Modulating Laser Output (DFB-LD and FP-LD Modules)

You can perform the CW (continuous light) or CHOP (DUTY 50% ) modulation of the
optical output.
For CHOP modulation, 270 Hz, 1 kHz, or 2 kHz can be set.

Light Source External Modulation Input

The light source external modulation input is supported only by the external modulation
option of the AQ2200-111.

A signal satisfying the following requirements must be input to the external modulation
input connector located on the front panel of the AQ2200-111.

* When the external sine modulation option is selected

Connector: SMA
Input impedance: Approx. 50 Q
Maximum input voltage: 2 Vp-p
Frequency: 100 Hz to 300 kHz
¢ When the external CHOP modulation option is selected
Connector: SMA
Input impedance: Approx. 2 kQ
Maximum input voltage: TTL Level
Frequency: 100 Hz to 300 kHz

Calibrating the Output Wavelength (TLS Module)

Block Diagram
This unit calibrates the wavelength using the built-in gas cell.

o

Optical
output
Motor
Control unit
Gas cell for
wavelength N
reference

Warming Up
The major leading particulars of this unit are specified in the status that the wavelength
calibration is executed with the inside temperature of the unit kept stable. It is required to
perform the warm-up operation for 1 hr. or longer until the temperature becomes stable
from OPT-ON after the power has been turned ON under reference operation conditions
(ambient temperature: 23+2°C). Therefore, you must wait until the warm-up operation is
completed.

Note

When operating the unit before completion of warming up, variations in wavelength and/or

power may occur. Additionally, when restarting the operation immediately once the power has
been turned OFF, it is not necessary to warm up the unit for 1 hr. or longer. However, how the
temperature inside the unit lowers may vary depending on the ambient temperature conditions.
Therefore, the warm-up time for such operation is not specified.

IM 735101-03EN



1.2 Light Source Function

Sweep Function (TLS Module)

This sweep function variably changes the wavelength within the specified wavelength
range according to the set conditions. This function is used to measure the characteristics
when each wavelength transmits through the object device to be measured, such

as wavelength transmission characteristics and/or wavelength dependent loss
characteristics.

An optimal sweep method can be selected from four sweep methods according to the
measurement method.

* Manual sweep: The sweep is stopped temporarily at every specified wavelength
step in the step sweep.

» Step sweep: The wavelength is changed variably while waiting for a specified
period of time at every specified wavelength step.

» Continuous sweep: The wavelength is changed variably in the wavelength range.

» Trigger sweep: This trigger sweep is used to perform the measurement with
the sweep while synchronizing with the external measuring
instrument using the hardware trigger signal.

Manual Sweep

After the sweep has been started, the wavelength is moved to the next wavelength
within the set wavelength range (wavelength 1 to wavelength n) by operating the button.
Only one sweep sequence is performed. Therefore, the sweep is completed when the

measurement is performed until the set end wavelength (wavelength “n”).
Gain 4
Wavelength 1 Wavelength 2 R Wavelength n

1

»
>

S} —

Wavelength
e e —_—> e
Button Button Button Button
T operation operation operation operation
Sweep Sweep
start end

Images of Manual Sweep

IM 735101-03EN
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1.2 Light Source Function

Step Sweep

After the sweep has been started, the wavelength is moved to the next wavelength at
intervals of set wavelengths within the set wavelength range (wavelength 1 to wavelength
n). Only one sweep sequence is performed. Therefore, the sweep is completed when the
output is performed until the set end wavelength.

When using other company’s OPM (Optical Power Meter), the trigger output mode
described in section 5.3 is set to “Step Finished” that outputs the trigger at the end of the
step sweep in order to make the synchronization.

Gain 4

Wavelength 1 Wavelength 2 o« e e e Wavelength n

»
>

Auto Wavelength
R

. 3

[Trigger Trigger Trigger Trigger]

&)

Sweep | |output output output output || Sweep
start end

<ﬁ

| Used as sync signals to OPM. |

Images of Step Sweep

Continuous Sweep
After the sweep has been started, the wavelength is moved to the next wavelength at

intervals of set wavelengths within the set wavelength range. In the continuous sweep, the
wavelength is not locked, but the trigger is output at set sweep intervals. The trigger output
mode described in section 5.3 is set to “Sweep Finished” that outputs the trigger at the end of
the sweep. The synchronization with externally connected OPM unit can be made.

Gaint

»
»

Sweep | Wavelength
end

Sweep

start _

Trigger output

Images of Continuous Sweep
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1.2 Light Source Function

Trigger Sweep

The sweep is started by the external/internal trigger within the set wavelength range
(wavelength 1 to wavelength n). After the sweep has been started, the wavelength is
moved to the next wavelength at intervals of set wavelengths. Only one sweep sequence
is performed. Therefore, the sweep is completed when the output is performed until the

set end wavelength.
Gain 4

Wavelength 1 Wavelength 2 o e s e e Wavelength n

1IN

@ Auto Auto Auto Auto @ Wavelength
— — —> —

Trigger

% Sweep Sweep

start end

Images of Sweep Start by Trigger Input
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1.2 Light Source Function

Trigger Output
A trigger can be output each time the sweep conditions specified in advance are
executed. With this trigger output, you can add the AQ6370C Optical Spectrum Analyzer
(OSA) and measure wavelength transmission characteristics through synchronous
sweep measurement. This makes it possible to measure the high dynamic range, such
as narrow bandwidth BEF (Band-Elimination-Filter).

TLS module Optical spectrum analyzer
- GP-IB
control signal

—

Synchronizing

signal ﬂﬂ IHI
b Object device to be g
measured

You can configure a synchronous sweep system consisting of TLS module and optical
spectrum analyzer with AQ6370C and without use of personal control.

Note

When performing the synchronous sweep with the OSA, the wavelength range becomes 1440
to 1640 nm.

Dither Function (Grid TLS Module Suffix Code: -T2)
This feature is supported on firmware version (FIRM VER) 3.00 and later.

This feature suppresses Stimulated Brillouin Scattering (SBS) by using sinusoidal
modulation.

The following sinusoidal modulation is performed.

AM amplitude (Dither A): 0 to 2%

SBS suppression frequency (Dither F): 0 to 1000 MHz

1-12 IM 735101-03EN



1.3 Optical Sensor Function

Reference Function
When measuring optical output level, the level can vary depending on the light source

and measuring system (depending on the wavelength). Therefore when measuring

the loss level of the DUT, you can set the optical output level of the light source and
measuring system as a reference value ahead of time, and then display the difference
(the relative value) between the reference value and the actual measured value (absolute
value) for the measured results.

You can switch the display between relative and absolute value.

Wavelength Correction Function
The sensor element has a wavelength sensitivity distribution. If you set the wavelength

of light to be measured, the wavelength correction function inside the sensor suppresses
variations in measured values due to wavelength sensitivity.

» o« n o

The power display unit is changed to “dBm”, “dB”, “W(abs)”, or “W(rel)".
“dBm” and “W” show the absolute value while “dB” and “W(rel)” show the relative value.

Optical Power Display Function
The power display unit is changed to “dBm”, “dB”, “W(abs)”, or “W(rel)”.
“dBm” and “W(abs)” show the absolute value while “dB” and “W(rel)” show the relative
value.

Additionally, the power display unit has the following relationship.
PdBinput = 10 x log (Pwinput(W)/1 x 10-3(W))
where
PdBinput: Optical input power (dBm)
Pwinput:  Optical input power (W)

Furthermore, the display values have the following relationship.
PdBdisplay (dBm) = PdBm (dBm) + CAL (dB)
Pwdisplay (W) = 1 QPdBdisplay (dBm)/10 y 1(-3
PdB = PdBdisplay (dBm) — PdBref (dBm)
Pw = Pwdisplay (W)/Pwref(W)

where

PdBm: Measurement value (dBm) when set at “dBm”.
PdBdisplay: Measurement display value (dBm) when set at “dBm”.
Pwdisplay:  Measurement display value (W) when set at “W(abs)”.

PdB: Measurement display value (dB) when set at “dB”.

Pw: Measurement display value (no unit) when set at “W(rel)”.
CAL: Power offset value (dB)

PdBref: Relative reference value (dBm)

Pwref: Relative reference value (W)

Note

» The power offset value is the offset value set in “Setting the Power Offset Value”.
For details, see Setting a Power Offset Value (page 3-5).

» The relative reference value is the value shown in “Reference’.
For details, see Setting the Reference Mode (page 3-6) and Setting a Reference Value (page
3-8).
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1.3 Optical Sensor Function

Average

Averages the measured results within a specified time and displays the average. Note
that the averaging time may vary depending on the modulation setting.

Averaging Time by Modulation Setting

Averaging time CW setting CHOP setting
100 ps Yes —
200 us Yes —
500 ps Yes —
1ms Yes —
2ms Yes —
5ms Yes —
10 ms Yes —
20 ms Yes —
50 ms Yes Yes
100 ms Yes Yes
200 ms Yes Yes
500 ms Yes Yes
1s Yes Yes
2s Yes Yes
5s Yes Yes
10s Yes Yes
Note

For the AQ2200-221 sensor module, only for CW, the selectable range is 200 ps to 10 s.
For the AQ2200-215 sensor module, only for CW, the selectable range is 100 ps to 10 s.
For the AQ2200-202 interface module, only for CW, the selectable range is 100 ps to 10 s.
When switching from CW mode to CHOP mode, if the averaging time is invalid in chop
mode (e.g. 100 ps to 20 ms), the averaging time is automatically set to 50 ms.

When setting the averaging time to 100 ps to 50 ms, if MaxMin mode is set to Window, the
averaging time automatically sets to 100 ms(except for AQ2200-202).

Measurement Mode
Three kinds of measurement mode are provided. Select an optimal measurement mode

corresponding to the measurement application.

Normal: Measurement is always performed to update the measurement value at
any time.
Single: Measurement is performed once and the measurement value is updated

after completion of the measurement.

Input Trigger: Measurement is performed by the trigger input and the measurement

No

value is updated after completion of the measurement.

te
For details about how to input the trigger, see section 9.1 in the IM735101-04EN.

The measurement restart is accepted even while the measurement is running in the Single
mode or Input Trigger mode.
The measurement is performed only once in the Single mode or Input Trigger mode. After

that, the measurement is not started until the Normal mode or Single mode is started or the
trigger is input.

When “Input Trigger” is set for both the device 1 and device 2 in the AQ2200-221, the
average time setting is changed to a time longer than the value, which has already been set
for the device 1 or device 2. Additionally, if the averaging time is changed in this status, the
time settings of both the device 1 and device 2 are also changed.
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1.3 Optical Sensor Function

Measurement of Maximum/Minimum Value
When measuring polarization dependent loss, etc., the maximum and minimum values

are measured, and the difference between them is calculated. Measurement intervals
can be selected with the following 4 modes(5 for the AQ2200-202) for updating the
maximum and minimum values.

* Continuous: The maximum value, minimum value, and (maximum value - minimum
value) are updated every time the measurement value is updated
between the mode setting and mode OFF.

Measure‘?;m: Meas 1 Meas 2 Meas 3 e o o | Meas N o o o
‘ Measurement
Max/Min Update is continued.
Max/Min Update
>

Max/Min Update

< - , >
Max/Min Update

* Window: The maximum value, minimum value, and (maximum value - minimum
value) are calculated from the measurement values of sample quantity
specified in “Data Points”. For data, the latest measurement value is
taken to update the measurement value while disposing of the oldest
measurement value.

Data Points: N

Measurev"a'fl:‘; Meas1 |[Meas2 [Meas3 | « « « [MeasN [Meas N+1[MeasN+2| . -« -
< > Measurement
Max/Min values are updated in this area. is continued.
1
< Max/Min values are updated in this area. >
)
i‘ Max/Min values are updated in this area. >

After measurement starts, if the number of samples specified by Data
Points is not reached, the maximum value, the minimum value, and the
difference between the two are displayed based on the measurement
values up to that point.

* Refresh: This is the same as in Continuous mode, but after measuring the number
of samples specified under “Data Points,” measurement stops.

Data Points: N

Measure{,‘;ﬁ:‘; Meas 1 Meas 2 Meas 3 DRI @‘ o o o
‘ Measurement
Max/Min Update is stopped.
Max/Min Update
Max/Min Update >
| . >

Max/Min Update
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1.3 Optical Sensor Function

» Event Trigger: This can be set only for the AQ2200-202. Incidents of measured values

crossing the Power Thresh value set with Event are considered events.
Measurements are made according to the Event Position setting for the
number of samples specified by Data Point, and then the measurement
stops.
0%: Measurements are made with the first data as the trigger point,
and the maximum value and minimum value are calculated.
50%: Measurements are made with the center of Data Point as the
trigger point, and the maximum value and minimum value are
calculated.
100%: Measurements are made with the end of the data as the
trigger point, and the maximum value and minimum value are
calculated.

Power Data Point

Power Thresh

0%

A 4

50%

A
A 4

100%

A

Time

Start Measurement Trigger

e Off: The modes set are turned OFF.

Unless “

Setting the Number of

OFF” is set, the above modes will not be cancelled.

Data Points

The number of measurement data points (1 to 20000) to be used in the Window mode
and Refresh mode of the Max/Min measurement can be set for the data points.

Note

For AQ2200-2

21, the number of data points setting becomes 1 to 10000.

For AQ2200-202

, the ratio of the number of acquired data points to the specified number

of data points is shown with a dark blue indicator.
When measurement is made in Event Trigger mode, the position of the event trigger

point is shown in

yellow in the bar graph.

1123 -

ARZ200-202 INTERFACE |

D1 :Power

-52.2

dBm

77

Indicator

Position of the Event Trigger

IM 735101-03EN



1.3 Optical Sensor Function

Measurement Range
The measurement range can be set in steps of 10 dB. A measurement range can be

selected from two modes described below.

» AUTO range: An optimal range is set automatically corresponding to the input optical
power. Normally, this mode is used.
» HOLD range: A measurement range can be set manually.

Note

The measurement range currently being measured in the AUTO range mode is shown in
brackets next to the “AUTO” in the “Range” field on the screen.

When using the HOLD range, pay special attention so that the optical input power must
be within the range during operation.
The optical input power status within the range can be checked through the range bar.
The range bar shows the currently input power graphically. The left end shows the lower
limit of the range while the right end shows the upper limit.
Additionally, if the measurement display value is shown in orange, this shows the
measurement range-over. If it is shown in dark brown, this shows the measurement
range-under. An optimal measurement range is selected so that the measurement value
is shown in black, that is, normal color.

112 ] 3 I

ARZ200-215 SENSOR MODULE

Power

-54.128

Range Bar on DETAIL Screen

Range bar

Set the modulation mode (CW/CHOP) Function

To accurately measure the optical power, you must set the modulation mode
corresponding to that of the optical input.

For the modulation mode, the CW light or CHOP (50% DUTY) modulation light can be
selected. Additionally, select an optimal CHOP modulation light from 270 Hz, 1 kHz, or
2 kHz.

Note
»  The AQ2200-221 sensor module does not support the CHOP light.

»  The AQ2200-215 sensor module does not support the CHOP light.
»  The AQ2200-202 interface module does not support the CHOP light.

ZERO-SET Function
When performing the ZERO-SET, the electrical offset inside the sensor is adjusted,

allowing you to accurately measure the absolute value.
Two kinds of ZERO-SET modes are provided as described below.

» Zero: Starts the ZERO-SET of the current module.
o Zero ALL: Perform a ZERO-SET of all installed sensor modules and AQ2200-
331/332/342 ATTN modules.

IM 735101-03EN 117

suonoun jo uopjeuejdxgy H



1.3 Optical Sensor Function

Analog Output Function
The analog output function outputs voltages from the analog output terminal on the front
panel according to the analog output mode.
This enables analog output that corresponds to the input optical power in real time (Approx.
0 to 2 V. With the AQ2200-202, voltage output ranging from approx. 0 to 5 V is also
possible.). The following three modes(four for the AQ2200-202) are available for analog
output. Select the mode most suitable for your application.

 AUTO mode: For outputting voltages of approximately 0 to 2 V or approximately 0 to
5 V(AQ2200-202) for each individual measuring range.

* LINEAR mode: For setting the maximum level (power level setting for outputting
the analog output maximum value: typical maximum range value +
3 dBm-typical minimum range value + 3 dBm (in steps of 0.1 dB))
and power range (power range for analog output: 3 to 24 dB (in
3 dB steps)), and outputting voltages of approximately 0 to 2 V or
approximately 0 to 5 V(AQ2200-202) in proportion to optical power (W)
falling within a specified range.

* LOG mode:  For setting the maximum level (power level setting for outputting
the analog output maximum value: typical maximum range value +
3 dBm-typical minimum range value + 3 dBm (in steps of 0.1 dB))
and power range (power range for analog output: 3 to 60 dB (in
1 dB steps)), and outputting voltages of approximately 0 to 2 V or
approximately 0 to 5 V(AQ2200-202) in proportion to optical power (dB)
falling within a specified range.

Examples of Analog Output

2 R
s 1.5 4
3 —— AUTO mode
3 1 / —=—LINEAR mode
> —+— LOG mode
< [ /]
©
g LINEAR/LOGmode settings
0.5 / Maximum Level: +0dBm
/ / / i/ Power Range: 24dB
4 48 o i l‘-'
0= ol
0.0001 0.001 0.01 0.1 1 10

Optical power (mW)

» Trigger mode: This can be set only for the AQ2200-202. Trigger signals are output from
the analog output terminals. These are the same as the signals output
from the Trigger Out connector on the rear of the frame controller.For
details of the trigger signal, see section 8.2 in the AQ2200 Series Multi-
Application Test System User’s Manual [Application Operation] (IM
735101-04EN).

Avg Time Over: Outputs a trigger signal when measurement is
complete.

Meas Started: Outputs a trigger signal when a measurement is
started.

Event Detect: Outputs a trigger signal when an event occurs.
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1.3 Optical Sensor Function

Analog Output Signal

This connector can output a voltage according to the level of the optical signal input to
the sensor. Modify the plug (supplied with the sensor) as shown below, and insert it into
“ANALOG OUT” on the sensor’s panel to output the voltage.

Ensure that the length of the wiring is 2 m or less.

Solder

Connector: Mini plug Siw
Output impedance: 7

Approx. 1 kW < 1 | —3o
Maximum output voltage: \:'.__:._

Approx. 2V GN D/

The AQ2200-202’s analog output terminal is BNC.

Holding the Sensor Measurement Value Display
You can stop the measurement data display update. With this function, you can check

this measurement data record.

IM 735101-03EN
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1.4 Variable Attenuator Function

Sets the Optical Attenuation
In the ATTN Module, you can attenuate the optical power by specifying an attenuation.

On the AQ2200-342, the optical output power can be held constant by automatically
adjusting the attenuation amount according to the changes in the input optical power.
The following shows the relationship between the attenuation and attenuation offset

value.
ATT (dB) = ATTdisplay (dB) — AT Toffset (dB)
where
ATT: Attenuation (dB) SMF : 0 to 60 dB, 0.001dB step

0 to 40 dB, 0.001dB step (AQ2200-342)
MMF : 0 to 45 dB, 0.001dB step
ATTdisplay: Attenuation display value (dBm)
ATToffset: Attenuation offset value (dB) (See “Changing the Attenuation Offset
Value” (page 7-5).

Sets the Wavelength
In the ATTN Module, you can set a more accurate attenuation by specifying a
wavelength.
* AQ2200-311
Minimum settable wavelength: 1200.0 nm
Maximum settable wavelength: 1700.0 nm

* AQ2200-311A/312
For ATTN module applicable to SMF

Minimum settable wavelength: 1200.0 nm

Maximum settable wavelength: 1700.0 nm
For ATTN module applicable to MMF

Minimum settable wavelength: 800.0 nm

Maximum settable wavelength: 1370.0 nm

* AQ2200-331/332
For ATTN module applicable to SMF

Minimum settable wavelength: 1200.0 nm

Maximum settable wavelength: 1700.0 nm
For ATTN module applicable to MMF

Minimum settable wavelength: 800.0 nm

Maximum settable wavelength: 1370.0 nm

* AQ2200-342
Minimum settable wavelength: 1260 nm
Maximum settable wavelength: 1640 nm

Optical Output Set Function (AQ2200-331/332/342)

The optical attenuation is adjusted automatically so that the set optical output value is
obtained. This optical output value includes the power offset value.

P (dBm) = PSET (dBm) - Poffset (dB)

where

P: Laser output power (dBm)

PSET: Output set value (dBm)

Poffset:  Power offset value (dB)

1-20
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1.5

Optical Switch Function

This OSW module is used to change the connection route among multiple DUTs, which
are connected to this module.

Two kinds of modules are provided, one is the single type module constructing the
configuration with one OSW (Optical Switch) and the other is the dual type module
constructing the configuration with two OSWs.

The following describes these module types.

AQ2200-411 OSW Module: Configuration with single OSW
Two kinds of OSWs are provided, “1 x 4” and “1 x 8”. Modules for SM and Gl with
applicable optical fibers are provided for each OSW type.

1 1 1
1 1 1 1 — o1
i . i i / —@®2

] 1 ]
1 —_— 2 1 1 ‘ 3
" O— ®: Le— —s:
1 . 3 ! 1 — @5
i o —e:
! — @7
E — @4+ i —®s
“1 x4” OSWs (For SM and Gl) “1 x 8" OSWs (For SM and Gl)

AQ2200-412 OSW Module: Configuration with single OSW
OSW is provided “1 x 16”. This module is applicable for SM and Gl.

—or®?2
_.4
— o ®6
.— — = @s

—®9 g1

_:];mz
———014

—015'16

AQ2200-421 OSW Module: Configuration with dual OSWs
Two kinds of OSWs are provided, two “1 x 2” and two “2 x 2”. Modules for SM and Gl
with applicable optical fibers are provided for each OSW type.

' Dewce 1
I

A @ — —@

H Dewce 1

“1 x 2" Dual OSWs (For SM and Gl) “2 x 2" Dual OSWs (For SM and Gl)

IM 735101-03EN
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1.6 BERT Function

BERT Overview

This module is a 10 Gbit/s-band BERT (bit error rate measurement) module to be
mounted on the AQ2200-series Frame Controller.

This module is a functional block that consists of a SG part generating the clock signal, a
PPG part generating the pattern, and an ED part measuring the error.

Major Features
+ This module is a 10 Gbit/s-BERT module’ to be mounted on the AQ2200-series

Frame Controller?.
» SG (Signal Generator), PPG (Pulse Pattern Generator), and ED (Error Detector) are
provided. The 10 Gbit/s-band error bit test can be performed only with one unit.
» The module is applicable to the 10 Gbit/s-band bitrate.
Bitrate: 9.95 Gbit/s to 11.32 Gbit/s
» For the PPG output, the amplitude, offset, and cross point can be changed variably.
Data output amplitude: 0.5 Vpp to 2.0 Vpp

Data offset: -20Vto+3.0V
Data cross point: 30% to 70%
» CDRis built-into the ED. The bit error test can be performed without wiring of the clock
signal.

* The receive threshold level of the data input signal of the ED can be changed variably.

» As for the output of the trigger signal of this module, the following usages can be
done.
- As a trigger signal for measurement of waveforms
- As a frequency dividing clock for optical transceiver
- As a reference clock when synchronizing multiple module

+ The BERT module is simply made applicable to the optical interface by combining the
light source module®, optical modulation module?*, optical receiving module®, and/or
attenuator module® of the AQ2200-series.

+ By combining various modules of the AQ2200-series, a test system is constructed
easily, in which the BERT is integrated with other applications.

1 AQ2200-601 10 Gbit/s BERT Module
2 AQ2201 Frame Controller (3-slot type)
AQ2202 Frame Controller (9-slot type)
3 AQ2200-111 DFB-LD Module
4 AQ2200-621 10 Gbit/s Optical Modulator (1550 nm)
AQ2200-622 10 Gbit/s Optical Modulator (1310 nm)
5 AQ2200-631 10 Gbit/s Optical Receiver
6 AQ2200-311 ATTN Module
AQ2200-311A ATTN Module
AQ2200-331 ATTN Module
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1.6 BERT Function

BERT Block Diagram

The following shows the block diagram of this module.

BERT module
SG part
> TRIGGER OUT
SG control | 1 SG »- < REF CLOCK IN
< < EXT CLOCK IN
Clock
PPG part control DATA OUT
pa
' TO OPTICAL MODULATOR
> > DFF L. DATA OUT
Frame PPG control L\ o:ltvll)gt > DATAOUT
controller \J_V AMP
AMP ngCK gUT
b Signal SERDES Lockout
rogram |f M|generation
—| pattern and | —
memory analysis < ® DATAIN 1 (CDR)
circuit
-
< DATAIN 2
ED control DESERIALIZER D : CLOCK IN
ED part

SG part: Signal Generator
In this circuit block, a highly accurate clock is generated based on the internal
quartz oscillator. According to the bitrate setting, the frequency can be
changed.

PPG part: Pulse Pattern Generator
In this circuit block, the PRBS pattern* and program pattern are generated.
Additionally, in the AMP of the CLOCK OUT, the offset can be changed. In the
AMP of the DATA OUT, the amplitude, offset, and cross point can be changed.

ED part: Error Detector
In this circuit block, the bit error is detected from the PRBS pattern* and
program pattern, and then it is counted. (The bit error count results are
informed to the frame controller at real-time.)

*: PRBS pattern
Pseudo Random Bit Sequence pattern (Pseudo random pattern)
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1.6 BERT Function

Data Logic Inverting Function
This module provides a data logic inverting function that inverts the logic of the data

output signal of the PPG and the data input signal of the ED.
Logic Positive: Positive logic

Negative: Negative logic

Note

The Positive/Negative logic is inverted at the data invert output terminal.

Data Logic

The following shows the data logic handled by this module.
* DATA OUT terminal

Positive Negative

—— “q” H “Q”

L “0Q” L

“q»

 DATA OUT terminal

Positive Negative

H “Q” H

—— “q»

g L “Q”
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1.6 BERT Function

Output Variable Change Function

With this module, the outputs of the Data amplitude, Data offset, Data cross point,
Bitrate, Bitrate offset, and Clock offset can be changed.

With this output variable change function, the test can be performed corresponding to the
interface conditions for the DUT. Additionally, the performance evaluation test of the DUT
can be performed by changing the output level.

Data Amplitude
The amplitude of the data (DATA OUT/DATA OUT terminal) can be changed.

Data amplitude: 0.50 to 2.00 [Vpp] 0.01 [Vpp] step
A

Data amplitude
0.5 to 2.0 Vpp

\/

Note that the output of the DATA OUT TO OPTICAL MODULATOR terminal cannot be
changed.

Data Offset/Clock Offset
The DC offset voltage of the data (DATA OUT/DATA OUT terminal)/clock (CLOCK OUT/

CLOCK OUT terminal) can be changed.
For the DC offset voltage, the average value of the output level becomes the reference
level.

Data offset/Clock offset: -2.00 to 3.00 [V] 0.01 [V] step
A

Data amplitude

Data offset +3 V 0.5to 2.0 Vpp

e

Data amplitude

Data offset 0V 0.5to 2.0 Vpp

Data amplitude

Data offset -2 V 0.5 to 2.0 Vpp

— =
— P =

\ 4

For the Clock offset, the DC offset voltage can be changed in the same manner as
described above. However, the amplitude is fixed at approximately 0.60 [Vpp].
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1.6 BERT Function

Data Cross Point
The cross point of the H/L level of the data can be changed.

Data cross point: 30 to 70 [%] 1 [%] step
e DATA OUT terminal

Data cross point t ...........................................
30%

Data cross point
50%

Data cross point
70%

¢ DATA OUT terminal

Data cross point ¢
30% NN N

Data cross point
50%

Data cross point
70%

When using DATA OUT, the signal of the cross point, that the setting ranging from 100%
to set value is subtracted, is output.

The cross point shows the value at the end of the recommended coaxial cable
Sucoflex104 (L = 0.7 m).
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1.6 BERT Function

Bitrate
The bitrate of the internal SG can be changed.

Bitrate: 9.95 to 11.32 [Gbit/s] 0.000001 [Gbit/s] step

A
v

Bitrate
9.95 to 11.32 Gbit/s

Bitrate Offset

The offset (frequency displacement amount) from the set bitrate can be changed.

Bitrate offset: -100 to +100 [ppm] 1 [ppm] step

Threshold Level Variable Change Function

This module allows you to adjust the threshold of DATA IN 1 or DATA IN 2 to an optimal
level.
As you adjust the threshold while measuring the bit error, you can find the points both in
the positive and negative directions at which an error occurs. The threshold can be set to
an optimal level by setting the threshold value at the center of the range where no error
occurs.
* Adjusting operation when the receiving signal level is low
When the receiving signal level is low, an error may occur. Even though the receiving
signal level is low, you may remove the error by adjusting the threshold level.

* Adjusting operation when the upper and lower waveforms are not symmetrical.
When the mark ratio is not 50%, the center of the amplitude may not be an optimal
threshold. Even though the upper and lower waveforms are not symmetrical, you may
remove the error by adjusting the threshold level.

IM 735101-03EN
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1.6 BERT Function

CDR Function

CDR: Clock & Data Recovery
This CDR function recovers the clock from the receive data signal and adjusts the re-

timing of the data.

Since this module incorporates the CDR function, the module can perform the BER
measurement without connection of the clock.

Example of Connection with DUT
The following shows an example of connection between this module and DUT using the

CDR function.

DATA OUT

AQ2200-601
10Gbtt/s BERT MODULE

PPG
DATA OUT

2Ve-RNAX)

— ED
DA(TéuI‘?;l 1 D
_ DATAIN 1 (CDR)

s
0. 7VP-PLMAX)

DATA_IN 2

0. 8Vo-0(MAX)

CLOCK IN

0. 8VA-R{MAX)
L J

REF CLOCK N
(1718, 1/84)

EXT CLOCK IN TRIGGER OUT
1VP-pCMAX) 1VP-p(MAX) 0.8Ve-p
(0]
DATA IN DATA OUT
= DUT =,
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1.6 BERT Function

Trigger Output Fuction

Types of Triggers

This module provides a trigger output function.
One trigger can be selected from those listed below.

Clock trigger: TX1/16, TX1/64, RX1/16, or RX1/64
Clock signal is output, which is 1/16 or 1/64 of the send clock rate of the PPG (TX1/16,
TX1/64) or the receive clock rate of the ED (RX1/16, RX1/64).

Pattern trigger: TXPatt or RXPatt
Trigger signal is output, which is synchronized with the send pattern (TXPatt) of the PPG
or the receive pattern (RXPatt) of the ED.
* PRBS pattern:
Positive pulse signal for 128 bits is output at intervals of cycles 128 times larger
than the PRBS pattern.
* Program pattern (16 to 256 bits):
Positive pulse signal for 128 bits is output at intervals of cycles 128 times larger
than the program pattern length.
* Program pattern (256 to 67108864 bits):
Positive pulse signal for 128 bits is output at intervals of program pattern length.
SDH/SONET frame pattern:
Positive pulse signal for 128 bits is output at intervals of STM-64/STS-192 frame
pattern length (155520 bytes).

Error trigger: TXERR or RXERR

When an error is added from the PPG to the data to be transmitted (TXERR) or when an
error is detected in the received data in the ED (RXERR), a positive pulse signal for 128
bits is output.

When even 1-bit error is added to or detected in the data, the positive pulse signal for
128 bits is output.

If an error is added or detected again while a 128-bit positive pulse signal is being output,
the trigger pulse is not output newly.

When an error is added or detected at intervals of 128 bits, the pulse width of the trigger
pulse signal is extended.

IM 735101-03EN
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1.6 BERT Function

Applications of Trigger

Trigger is used as the trigger signal for observation of waveform.

The trigger can be used as the trigger signal when observing the 10 Gbit/s-waveform
with a super-high frequency sampling oscilloscope.

(Clock trigger, pattern trigger, error trigger)

Trigger is used as the frequency dividing clock signal for measurement of
the optical transceiver.

For optical transceiver or other device, when the frequency, which is 1/16 or 1/64 of 10
Ghit/s, is input as reference clock, the 10 Gbit/s-clock signal is generated.

When measuring the optical transceiver, such frequency dividing clock signal may be
required.

(Clock trigger)

Trigger is used as the reference clock to synchronize multiple module
units.

The trigger is used as clock signal for synchronization when using multiple module units
with they synchronized.

(Clock trigger)

Trigger Waveforms

Clock Trigger
The following shows the relationship among clock trigger signal waveforms.

0102030405060708091011121314 151617 1819 2021222324 2526 27 28 29 30 313233 34 3536 37 38 3940

e |[UUUUUUUTTTDUUUIIUUTIUUUUUUU Uy

TX1/16 TRG
RX1/16 TRG |

i

TX1/64 TRG
RX1/64 TRG___|

TX1/16 TRG
RX1/16 TRG__|

TX1/64 TRG
RX1/64 TRG___|
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1.6 BERT Function

Pattern Trigger

* PRBS Pattern
The following shows the relationship among trigger signal waveforms of the PRBS

pattern.
One cycle of PRBS pattern
<>
DATA OUT
DATAIN 128 | 1 2 3 126 | 127 [ 128 | 1 2 3
(PRBS pattern)
Positive pulse Positive pulse
for 128 bits for 128 bits
TXPatt TRG
RXPatt TRG ’7‘ ’7‘

‘< »
- Lt}

128 cycles of PRBS pattern

* Program Pattern (16 to 256 bits)
The following shows the relationship among trigger signal waveforms of the Program
pattern (16 to 256 bits).

One cycle of Program pattern

<>
DATA OUT
DATAIN 128 | 1 2 N L 126 | 127 | 128 | 1 2 3
(Program pattern)

l Positive pulse Positive pulse
for 128 bits for 128 bits
TXPatt TRG
RXPatt TRG ’7| ’7|

128 cycles of PRBS pattern

* Program Pattern (256 to 67108864 bits)
The following shows the relationship among trigger signal waveforms of the Program
pattern (256 to 67108864 bits).

One cycle of Program pattern

>
DATA OUT
DATAIN 1 2 3 4 st
(Program pattern)

l Positive l Positive l Positive l Positive

pulse for pulse for pulse for pulse for
TXPatt TRG A 128 bits t 128 bits A 128 bits A 128 bits
RXPatt TRG

-
One cycle of Program pattern

IM 735101-03EN
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1.6 BERT Function

* SDH/SONET Frame Pattern (155520 bytes)
The timing relationship between the trigger waveform and SDH/SONET frame pattern

is as follows:
P
DATA OUT
DATA IN 1 2 3 4 o e e
(SDH/SONET pattern)

i Positive l Positive i Positive i Positive

— pulse for — pulse for —( pulse for —( pulse for
TXPatt TRG (_|128bns (1 128 bits (_‘128bns (_|128bns
RXPatt TRG

-~
One period (155520 bytes)
of SDH/SONET pattern

Error Trigger
The following shows the relationship among error trigger signal waveforms.

e Error occurs at intervals of 128 bits or more.

Bit ERR Bit ERR Bit ERR
DATA OUT
DATA IN \\ \\
(ERROR)
l Positive pulse for 128 bits l Positive l Positive
TXERR TRG pulse for pulse for

¢ 1-bit error occurs several times within 128 bits.

1 bit ERR 1 bit ERR
DATA OUT
DATAIN %&
(ERROR)
¢ i Positive pulse
TXERR TRG for 128 bits
RXERR TRG

¢ 1-bit error occurs at intervals of 128 bits.

1 bit ERR 1 bit ERR
DATA OUT
DATA IN X\ x\
(ERROR) _ .
128 bitinterval = The trigger is not cleared and

the trigger pulse is extended
Positive pulse for 256 bits

TXERR TRG
RXERR TRG

The timing of the 128-bit interval is arbitrarily determined inside the unit.

1-32 IM 735101-03EN



1.6 BERT Function

Connection Examples
Error trigger is used as trigger signal for observation of waveform.

AQ2200-601
10081¢/8 BERT MODULE

DATA OUT

CLOCK OUT

k ©
5

. D
DATA nﬁ
(COR)

0 AVB-PINAX)

DATA_IN 2

TRIGGER OUT

Oscilloscope

Phase E O
shifter 1VB-POIAX) o4
Il | i
o
. DATAIN DATA OUT
- =
. DUT
:l EEEER lg
CLOCKIN
Error trigger is used as reference clock of optical transceiver.
LS EO BERT OE

402200-111

Optical ATT

|Optical ATT|
N\

AQ2200-601

YoLULE H %nggn D DATA OUT 10001 t/s BERT MODULE .
- TO OPTICAL o
e MODULATOR DATAINI(CDR), ..,
= .
LDIN| o ¢|DATAIN DATAOUT| =
A =&
A,
) OPT OUT OPTIN| sedilolan
o

REF CLOCK IN

/181784 EXT CLOOK IN

1VB-BCUAX) VB-BIMAX)

TRIGGER

Optical
transceiver

Reflected
TEST FIXTURE
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1.6 BERT Function

Error trigger is used as reference clock to synchronize multiple module units.

MASTER SLAVE

AQ2200-601

AQ2200-601
10601¢/s BERT NODULE 10601¢/s BERT
P

— ED D ——— PPO — ED D
e el o L
. {COR) <COR)
:
1 1

. 6
0. 7VE-RINAX) O 7VE-PINAX)

TRIGGER OUT “‘
1Vo-pINAX) 1Va-pC(MAX) RE F c LK I N 1Vo-pINAX) 1Va-pC(MAX) O 8Ve-p
()]
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1.6 BERT Function

Pseudo Random Pattern (PRBS Pattern) Generation

The following Table shows the principle of the pseudo random pattern generation.

The

pseudo random pattern is expressed by N-th generating polynomial expression shown in

the Table below.

The cycle becomes “2N-1”. In the PRBS pattern having a cycle of “2N-1”, the pattern, in

which “1” is continued N bits, is generated only once during one cycle.

For the output level of the PRBS pattern, “1” and “0” are applicable to the Low level and

High level, respectively when the LOGIC is set at “Positive”.

The mark ratio of the PRBS pattern of this module is fixed at “1/2”.

Generating
Cycle | Polynomial Pattern Generation Block
Expression
271 |1+ X%+ X7
2% 1 [1+Xx5%+X° o
L R L e o
210_1 1+X7+X10 m
,T_T_T_T_?_G__TL__Q_ 10 output
211_1 1+X9+X11 ®
Output
215_1 1+X14+X15 ®
51y m—
223_1 1+X18+X23 m
- HHE A -
231_ 1 1+X28+X31 N
o )

IEI . Shift register

@ . Exclusive-OR

IM 735101-03EN
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1.6 BERT Function

Auto Sync Function

In this module, the pattern is synchronized by the PRBS pattern or program pattern.
This module provides an auto sync function that compares the input pattern with the
reference pattern to automatically establish the pattern synchronization.

Normal measurement

For normal measurement, the auto sync function is turned ON and the input pattern is
compared with the reference pattern to automatically perform the synchronization.

In the auto sync function ON status, the input pattern is always compared with the
reference pattern.

Therefore, the auto sync function ON status applies to the normal measurement, in
which only few errors occur and the sync loss does not occur.

Note
To turn ON the auto sync function, select ON with “Auto sync” on the ED page of the BERT

application, and then press the OK soft key or ENTER.

Measurement with many errors

If many errors occur and the sync loss occurs, the error is not counted by the sync
loss and the correct error measurement cannot be performed in the auto sync function
ON status.

In this case, the auto sync function is turned ON to establish the synchronization once.
In this status, when turning OFF the auto sync function, the error measurement can
be performed even though many errors occur and the sync loss occurs.

When the auto sync function is turned OFF before the synchronization has been
established, the input pattern is separated and the synchronization established pattern
is compared with the reference pattern to lock the pattern synchronization circuit.
When the correct pattern is locked, the sync loss is hard to occur.

Note
» To turn OFF the auto sync function, select OFF with “Auto sync” on the ED page of the
BERT application, and then press the OK soft key or ENTER.
*  When the auto sync function is turned OFF after establishment of the synchronization, the
synchronization cannot be established.

Synchronization establishment conditions/Sync loss conditions

Whether or not the synchronization is established is judged based on the threshold
value conditions for the pattern synchronization.

If the error rate exceeds the threshold value of the sync loss conditions, it is judged as
sync loss status.

Additionally, if the error rate becomes the threshold value or less of the synchronization
establishment conditions, it is judged as synchronization establishment status.
Furthermore, when the error rate always exceeds the threshold value of the sync loss
conditions, the pattern cannot be synchronized.

The following page describes the pattern synchronization threshold value conditions
for this module.
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1.6 BERT Function

Pattern Synchronization Threshold Value Conditions

Sync Loss Conditions

Synchronization Establishment

Pattern Length Conditions
Measure Bit Error Bit Rate Measure Bit Error Bit Rate
PRBS 2" (n=7, 9, 10, 11, 15, 23, 31) 8192 1024 1.25E-01 128 2 1.56E-02
PROGRAM to 256 bits (*1) 16384 128 7.81E-03 16384 32 1.95E-03
pattern to 2048 bits (*2) 16384 8 4.88E-04 16384 2 1.22E-04
to 8192 bits (*2) 65536 8 1.22E-04 65536 2 3.05E-05
to 32768 bits (*2) 262144 8 3.05E-05 262144 2 7.63E-06
to 131072 bits (*2) 1048576 8 7.63E-06 1048576 2 1.91E-06
to 524288 bits (*2) 4194304 8 1.91E-06 4194304 2 4.77E-07
to 1048576 bits (*2) 8388608 8 9.54E-07 8388608 2 2.38E-07
to 2097152 bits (*2) 16777216 8 4.77E-07 16777216 2 1.19E-07
to 4194304 bits (*2) 33554432 8 2.38E-07 33554432 2 5.96E-08
to 8388608 bits (*2) 67108864 8 1.19E-07 67108864 2 2.98E-08
to 16777216 bits (*2) 134217728 8 5.96E-08 134217728 2 1.49E-08
to 33554432 bits (*2) 268435456 8 2.98E-08 268435456 2 7.45E-09
to 67108864 bits (*2) 536870912 8 1.49E-08 536870912 2 3.73E-09

(*1) Synchronization method: Bit Shift method
(*2) Synchronization method: Read-in method

IM 735101-03EN
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1.6 BERT Function

PRBS Pattern Synchronization Method

The following shows the block diagram of the PRBS pattern synchronization method.

PPG

A 4

Shift Register —

I

DUT

ED

Error4<j
+—

y

Synchronization

control

Shift Register —

=

When “Auto Sync” is OFF, the switch is fixed at “B”.
When “Auto Sync” is ON, this switch is automatically switched between “A” and “B”.
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1.6 BERT Function

Program Pattern Synchronization
This module provides two kinds of Program pattern synchronization methods as

described below.
1. Bit Shift method (16 to 256 bits)
2. Read-in method (256 to 67108864 bits)

Bit Shift Method

This synchronization method is applicable to a short program pattern with a pattern
length of 16 bits to 256 bits.
The following shows the block diagram of the Bit Shift synchronization method.

PPG

Memory (Max: 256 bits)

A

DUT

ED

Error : (

v

Synchronication
control

Memory (Max: 256 bits)
A

------------------------ »| Shift control

The reference pattern is compared with the receive pattern. If these patterns are not
matched, the pattern is shifted one bit and it is compared with the reference pattern. This
bit shift is performed repeatedly until the receive pattern meets the reference pattern in
order to establish the synchronization.

Reference pattern

Receive pattern

Pattern length

A

\j

Compared with the reference pattern

> 1-bit shift
1 bit
<> 1-bit shift
2 bits .
- N bits -

If not matched, the receiver pattern is
shifted one bit and it is compared with

the reference pattern.

If not matched, the receiver pattern is
further shifted one bit and it is

compared with the reference pattern.

- . If not matched, the receiver
1-bit shift pattern is further shifted one

bit and it is compared with
the reference pattern.

IM 735101-03EN
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1.6 BERT Function

Read-in Method
This synchronization method applies to the program pattern with a length of 256 bits to

Receive pattern

67108864 bits.

The following shows the block diagram of the read-in method.

PPG

A 4

Memory (Max: 64 Mbits)

DUT

ED

A

Error4<j
-

Synchronication
control

Memory (Max: 64 Mbits)

This synchronization method does not have any reference pattern. A pattern to be used
as reference is made from the receive pattern and it is compared with the next receive

pattern.

Pattern length

A

\

#1 (Reference)

#2

#3

A Comparison

A

Comparison
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1.6 BERT Function

SDH/SONET Frame
The SDH/SONET frame structure is shown in the following figure:

17280 bytes

576 bytes

16704 bytes

9 lines

FAS

B

SOH/TOH

ST

Payload

SOH/TOH:

Values stored in the main unit (can be rewritten using a USB memory card and all
bytes can be set to desired values).

Payload:

All payload patterns are random (selected from PRBS9, PRBS10, PRBS11, PRBS15,

PRBS23 and PRBS31).

Scramble:

Always set to ON (all bytes except for the first line of the OH section are scrambled in

accordance with ITU-T G.707).
B1, B2:

Fixed values defined by SOH/TOH (provided with no computational parity bits)

IM 735101-03EN
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1.6 BERT Function

SDH/SONET Frame Synchronization Method
Threshold Conditions for SDH/SONET Frame Synchronization

Desynchronization

Synchronization established

Frame synchronization

Payload pattern synchronization

Measure Bit Error Bit Rate

8192 1024 1.25E-01

Frame synchronization
patterns are encountered
two frames in a row

Measure Bit Error Bit Rate

128 2 1.56E-02

Flowchart of SDH/SONET Frame Synchronization/Desynchronization

O State of desynchronization

E:l Check for frame synchronization
patterns

Is “F6F62828”h detected?
N

E] Rearrange the order of input data

Is a frame synchronization pattern
encountered one frame later?

Y N
E:l Lead in payload patterns using the payload
section as the synchronization means (*2)

Is PRBS pattern synchronization established
within a single frame?

N
Y

O Synchronization established

Q State of synchronization

Are the thresholds greater than
those of desynchronization?

N

@ State of desynchronization
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1.6 BERT Function

(*1) Frame Synchronization Pattern

The four bytes, i.e., the sum of the last two bytes of the A1 byte and the first two bytes of

the A2 byte, are defined as the frame synchronization pattern (see the figure below).

17280 bytes

9 bytes

576 bytes
192 bytes_| 192 bytes,
A1 byte . [« A2 byte

Frame synchronization
pattern (4 bytes)

SOH/TOH

Payload

(*2) Lead in payload patterns using the payload section as the

synchronization means
The synchronization conditions and method are the same as those for PRBS pattern

A1 byte: “F6F6F6---F6°h (192 bytes)
A2 byte: “282828---28"h (192 bytes)

measurement.

IM 735101-03EN
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1.7 Optical Modulator Function

Overview

Major Features

This unit is a 10 Gbit/s-band optical modulation module (optical modulator) to be
mounted on the AQ2200-series Frame Controller.

+ This module is a compact optical modulation module® to be mounted on the AQ2200-
series Frame Controller?.

» Applicable coding is NRZ and mark ratio is 1/2.

» An extinction ratio adjustment function is provided. The extinction ratio can be
changed variably by adjusting the gain of the internal LN driver.

» A cross point adjustment function is provided. The cross point of the output waveform
of the internal LN driver can be changed variably.

* An Auto Bias Control (ABC) ON/OFF function is provided. When this function is turned
ON, the DC drift of the LN modulator can be corrected automatically. On the contrary,
when this function is set at OFF, the DC bias can be set manually.

» An ABC Bias Slope switch function is provided. The polarity at the DC bias point of the
LN modulator can be switched.

» This optical modulation module can easily be made applicable to the BER
measurement of the 10 Gbit/s-band optical interface by combining it with the BERT
module?, light source module*, and/or optical receiving module® of the AQ2200-series.

* By combining various modules of the AQ2200-series, a test system is constructed
easily, in which the BERT is integrated with other applications.

1 AQ2200-621 10 Gbit/s Optical Modulator (1550 nm)
AQ2200-622 10 Gbit/s Optical Modulator (1310 nm)
2 AQ2211 Frame Controller (3-slot type)
AQ2212 Frame Controller (9-slot type)
3 AQ2200-601 10 Gbit/s BERT Module
AQ2200-111  DFB-LD Module
5 AQ2200-631 10 Gbit/s Optical Receiver

N
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1.7 Optical Modulator Function

Optical Modulator Block Diagram

The following shows the block diagram of this module.

- H

OPT OUT
PANDA LD IN
PANDA N
> LN Modulator N 1
DATA IN J%J DCBias
Data
Gain
Cross 6?4—\
A
Control
Circuit » Auto-Bias Control [«

Description of Block Diagram

This optical modulator uses Lithium Niobate (LN) (hereafter referred to as “LN
modulator”).

The data input to the DATA IN terminal is amplified by the Driver to supply it to the LN
modulator.

According to the above data, the intensity of the LD light, which is input from the LD
INPUT terminal to the LN modulator, is modulated, and then it is output from the OPT
OUT terminal.

The control circuit controls the Driver Gain (Gain shown in the above Fig.) and Driver
output cross point (Cross shown in the above Fig.). With this operation, the light
waveform is controlled indirectly.

The Auto Bias Control controls the feedback in order to automatically correct the DC drift
of the LN modulator.

IM 735101-03EN
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1.7 Optical Modulator Function

Driver Gain
The output amplitude setting of the internal LN driver output waveform and set value are
displayed using the numeric values and graphs.
As the output amplitude is changed, the extinction ratio can be changed.
The setting range is 0 to 255. “0” shows the amplitude decrease (extinction ratio
decrease) direction while “255” shows the amplitude increase (extinction ratio increase)
direction.

A Extinction ratio [dB]

14 — —
TN

.

| |
I >

0 128 255 [digits]

*

This shows a measurement example and does not guarantee the numeric values.

Cross Point
The cross point setting of the internal LN driver and set value are displayed using the
numeric values and graphs.
The cross point may depend on the ABC Slope.
The setting range is —31 to 32.

A Cross point [%]

\_— 70
—T1— 30
| | >
[ [
-30 0 30 [digits]

*

This shows a measurement example and does not guarantee the numeric values.

ABC ON/OFF
The ON/OFF setting of the auto bias control (ABC: Auto Bias Control) circuit can be
made to automatically correct the DC drift of the LN modulator.
When the ABC is set at ON, the ABC functions to automatically correct the DC drift of the
LN modulator.
When the ABC is set at OFF, the ABC does not function, allowing you to manually set the
DC bias.
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1.7 Optical Modulator Function

ABC Slope Change-over
When the ABC is set enabled, the polarity of the DC bias point of the LN modulator can

be changed.
It is possible to set whether the ABC is locked on the Positive (+) side or Negative (-)
side.

¢ Positive

DATAIN

OPT OUT

* Negative

DATAIN

OPT OUT

IM 735101-03EN 1-47
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1.8 Optical Receiver Function

Overview

Major Features

This unit is a 10 Gbit/s-band optical receiving module (optical receiver) to be mounted on
the AQ2200-series Frame Controller.

« This module is a compact optical receiving module’ to be mounted on the AQ2200-
series Frame Controller?.

» Applicable coding is NRZ and mark ratio is 1/2.

» Athreshold value adjustment function is provided.

* An output ON/OFF function (operated only through GUI) is provided.

» Overload or Loss of signal is detected and LED on the front panel is lit.

* A simple power monitor function (-19 dBm to +5 dBm) is provided.

» This optical receiving module can easily be made applicable to the BER measurement
of the 10 Gbit/s-band optical interface by combining it with the BERT module?, light
source module*, and/or optical modulation module® of the AQ2200-series.

» By combining various modules of the AQ2200-series, a test system is constructed
easily, in which the BERT is integrated with other applications.

1 AQ2200-631 10Gbit/s Optical Receiver

2 AQ2211 Frame Controller (3-slot type)
AQ2212 Frame Controller (9-slot type)

3 AQ2200-601 10Gbit/s BERT Module

AQ2200-111  DFB-LD Module

5 AQ2200-621  10Gbit/s Optical Modulator (1550 nm)
AQ2200-622  10Gbit/s Optical Modulator (1310 nm)

»
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1.8 Optical Receiver Function

Optical Receive Block Diagram

The following shows the block diagram of this module.

LED |=
e . - LOS detection
Power monitor >"| OVERLOAD detection
A 1
Control circuit
PIN-PD *
> \\ Variable >
OPTIN CD decision point
Limiting I
Amplifier_| '
_ iDATA OUT

Description of Block Diagram

The PIN-Photodiode (hereafter referred to as PIN-PD) is used as the optical receiver.
The optical signal input via the OPT IN terminal is converted to an electric signal and
amplified by the TIA (Transimpedance Amplifier).

This electric signal is identified at the preset threshold level (i.e. decision point) by the
Limiting Amplifier in the next stage and output from the DATA OUT terminal as a digital
signal.

The module is also equipped with a simple power monitor function, which monitors the
optical current of the PIN-PD.

IM 735101-03EN
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1.8 Optical Receiver Function

Data Threshold
A threshold value is set to identify the logic to the electric data after completion of the
optical-electric conversion.
Setting range: -364 to 273
The following Fig. shows an example of the BER measurement by changing the
threshold value.
1.E+00— SMF 7.5km
1.E-01 —— received power -15 dBm
1.E-02 —————— 1550 nm —
1.E-03 % 9.95 Gbps, PRBS31 ﬁ'
1.E-04 \
W 1.E-06
@ AN 7
1.E-07 \ /
1.E-08 \ /'
1.E-09 \ /
1.E-10 \ /
1.E-11 A\ [degits]
1.E_12 1 1 1 1 1 1 1
-364 -182 0 91 273
* This shows a measurement example and does not guarantee the numeric values.
Sets the Wavelength

A wavelength band (1.3 pum/1.5 um) of the receiving light signal is set. With this function,
the wavelength band sensitivity of the Input Power Monitor described in (3) Input Power
Monitor below is corrected.

Power Monitor
Simple power monitor function.

The average optical input power is displayed.
Measurement range: -19 dBm to +3 dBm

Note that the sensitivity correction by the temperature and wavelength within the
wavelength band is not made strictly.

Electric OUTPUT ON/OFF
The data output (i.e. electric output) from the DATA OUT port is turned ON/OFF.

Setting Function of Overload Point and LOS Point

The detection levels for the Overload and LOS can be set.
* Overload point: -19 dBm to +2 dBm 0.1 dBm step
* LOS point: -19 dBm to +2 dBm 0.1 dBm step

Detecting Function of Overload and LOS

The LED goes on if the value exceeds the Overload point or falls below the LOS point.
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1.9 XFP Interface Functions

The XFP interface module can supply power to the XFP transceiver compliant with
the MSA stipulations and write to its internal memory. You can also perform BER
measurement of the XFP transceiver by combining the 10Gbit/s BERT module.
You can connect a 10 Gbit/s XFP Transceiver, supply a power source, data
communication clock, etc., and send or receive electrical signals from the optical
transceiver. Through this XFP interface, you can perform BER measurements using
BERT modules.
In addition to sending/receiving signals the XFP interface function can read alarm
information such as for transceiver internal temperature and disconnection of the
received signal.

Power Supply
Four different DC voltages can be supplied: VCC5 (5 V), VCC3 (3.3 V), VCC2 (1.8 V),
and VEES5 (-5.2 V).

Setup/Control

Control of OPT OUT
Changes the XFP Transceiver output ON/OFF.

Control of Power Supply
Adjusting the Power Supply of XFP Transceiver: VCC5 (5 V), VCC3 (3.3 V), VCC2 (1.8 V),

and VEE5 (-5.2 V).

Alarm and Monitor
Displaying the Alarm

You can display alarm output from the XFP Transceiver.

* Mod_NR(Module Not Ready)
+ Rx LOS
* Interrupt
Monitor
Displays A/D converter values, temperature, and electric voltage inside the MSA
compliant XFP transceiver. The following A/D values are monitored.
» Transmission bias current
» Optical output level
» Optical input level
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1.10 Reference Clock Features (SG)

The SG module can generate a reference clock signal for evaluating a 10 Gbit/s optical
transceiver.
Because there are five clock outputs, up to five optical transceivers can use the clock.

Clock Output ON/OFF

You can turn the output channels ON/OFF. The output channels are turned ON/OFF
simultaneously. If you set a channel that you do not want to use to Disable, its clock
output will remain OFF regardless of whether you turn the channels on or off.

Frequency Setting

There are two output rates. The rate determines the clock signal frequency, as indicated
below.

Set the rate according to the optical transceiver's signal rate.

* 1/1: 620 to 720 MHz (offset: =500 to 500 ppm)

* 1/4: 155 to 180 MHz (offset: —500 to 500 ppm)

Output Amplitude
You can switch between 0.6 Vp-p (fixed) and 1.1 Vp-p (fixed).

Synchronization with an External Measurement Device

You can apply a 10 MHz reference signal to this unit and output a clock signal that is in
sync with an external measurement instrument.

This unit can also generate a 10 MHz reference signal for an external measurement
instrument to synchronize to.

1-52 IM 735101-03EN



1.11 Transceiver Interface Features

The transceiver I/F module has the following features.

Optical Transceiver Control and Monitoring
This unit controls and monitors power supplies and control signals.

Support for Various Optical Transceivers
This unit supports XENPAK, XFP, and SFP+ optical transceivers.

Access to the Transceiver Internal Memory

Using [2C/MDIO communication, this unit can write and read data from the optical
transceiver internal ROM (only through the use of communication commands).
12C communication:  XFP and SFP+ optical transceivers

MDIO communication: XENPAK optical transceivers

Power Supply and Power Supply Monitoring
The following five variable power supply types are available.

5V (range: 4.750 to 5.250 V)

3.3V (range: 3.135 to 3.465 V)

0.8 V (range: 0.800 to 1.890 V)

—5.2 V (range: —5.460 to —4.940 V)

3.3/5.0 V (Select one or the other. The values are fixed.)

Current Monitoring

This unit can monitor the current and display a message and stop output when the
optical transceiver current consumption exceeds a preset limit.

This unit can monitor each power supply (PS1 to PS5) separately.

Signal Control and Monitoring
There are 17 control signals (Ctrl01 to Ctrl17). You can set the logic levels (L/H) of all of
them.
You can assign custom names to each control signal or assign names that correspond to
the various optical transceiver types all at once.
There are six monitor signals (AINO1 to AINO6), and you can set the thresholds for the
logic levels of each signal.

You can assign names to each monitor signal just as you can with the control signals.

IM 735101-03EN
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Chapter 2  Basic Display Operations

2.1 Changing Displays

Showing and Changing Displays

Procedure

You can change the display by pressing the keys on the front panel of the frame
controller.
This section explains how to show and switch between various displays.

Displaying the DETAIL Screen
Press DETAIL to display the DETAIL screen.

Displaying the SUMMARY Screen
press SUMMARY to display the SUMMARY screen.

Displaying the APPLICATION Screen
Press APPLI to display the APPLICATION screen.

Displaying the File Operation Window
Press FILE to display the file operation window.

Displaying the SYSTEM Screen
Press SYSTEM to display the SYSTEM screen.

Changing
Press the other keys to change each screen.
DETAIL key SUMMARY key APPLI key
12 | 2 1 ANZZ11 FRAME CONTROLLER n APPLICATION
ARZ200-211 SENSOR MODULE Mg;: T G (I u§32
Power PUR dBm [WL | STABILITY
-84.273 o | s ~84.264( 1310.0nm| ave | TOGTNG

d ) | CECLEES N |
Meas Mode Normal j Mazﬂ;n Mazﬂ;n [
Average 10s Ref Ref | ORL

Hode [R5 HoB0LE Hode
MaxMin Mode off

More Hore
Ref Hode Yalue vl| 23 2/5

DETAIL Screen SUMMARY Screen APPLICATION Screen

FILE key SYSTEM key

Func: F0STEM

Select
Save
GP-1B Address 20
Filter
GP-1B Address L]

TE) AD2200000. BHP
AB2200001. BHP

Network Set
Insert Module

AQP200002. BHP EiLg Lock B

AD2200003. BHP Password

:giggggg;'g:: Save Display/Yolume

: @ || Exec Date/Time v
File Operation Window SYSTEM Screen

0K
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2.2

Changing the Module to Control (The current

module)

Procedure
Changing the Current Module

Press SLOT(»).

When you press SLOT(»), the slot number of the current module changes from slot 1 to

slot 2 to slot 3 to slot1, and so on (on the AQ2211).
On the AQ2212, the slot number changes from slot1 to slot 2 to slot 3...to slot 9 to slot 1,

and so on.

Note

The slot where no module is mounted is skipped.
*  When the SUMMARY screen is displayed, the current module is changed with the arrow

keys.

» The current module changes in reverse order when you press the SLOT( <) key.

SUMMARY Screen

Current module
\

ARZ211 FRAME CONTROLLER
Heas
ARZ200-211 SENSOR MODULE Mode
PYWE dBm |WL
= —70.224| 1310.0nm|| avg
AEZZ00-141 FP-LD MODULE
MaxMin
Opt WL Hode
On 1310.3nm
Ref
[0 MODULE Mode
Hore
2/5

Every time the SLOT key is pressed,
the current module is changed in the
order of slot No.

AR2211 FRAME COMTROLLER

AEZ200-211 SENSOR MODULE Opt
PYR dBm |WL
=70.224| 1310.0nm/| arr

ARZ200-141 FP-LD MODULE

T~ On 1310. 5nm
Mod

HO MODULE Freqg
Hore
252

2-2
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2.2 Changing the Module to Control (The current module)

DETAIL Screen

Current module

)2 |5 I
ARZ200-211 SEMSOR MODULE :532
Power

-70.224 . | »e
Meas Mode Single = "ﬁﬁﬂ.i"
Average 100ms Ref
Hode
MaxMin Mode Off
Hore
Ref Mode Yalue ] 275

Every time the SLOT key is pressed,
the current module is changed in the
order of slot No.

Current module

122 I
nuzcziu)—lm FP-LD MODULE Opt
Opt Havelength
On| 1310.5nm| 1t
Attenuation 0.00dB g"d
rc
Mod Source Off
Hod
Freqg
Power + 1.01dBm
Hore
PL Offset 0.00dB || 272

Changing the Device (Channel)
On modules equipped with multiple devices (channels), change the
current device (channel) by following the procedure below.

1. After selecting the current module, use the arrow keys (<, ») to select the device

(channel).
SUMMARY Screen DETAIL Screen
Current device (channel) Current device (channel)
AR221(l FRAME CONTROLLER D-> 1 |_' 3
ARZ200~392 DUA|. ATTN HODULE Aoffs AD220-242 DUAL ATTH MODULE ATT
D1:ATT D2:ATT D1:|*over Y D2 :Power
0.00 0.00 fQreeut -79.25 -80.18 || foe
* * Start . . 1 th
el da dBn dBm || 2
ARZ200—=|31 ATTH MODULE ey o = = ﬂ
enuation \NFEenoat ion
ATT WL Pset 0.00 dB 0.00 dB Output
0.000 1550.2 P 0. 00 dbn || ©20.00 dBm
dB nm APC Wave langth ilsvelanzth ATT
[0 Moo |E 1550 nm 1550 nm Offset
Ootput i tput
Disable Disable
Hore Hore
ATT Offset T Offset
3/4 0.00 a8 || “0.00 aB_|v))| 274
[ [

Device 1 (D1)

Device 2 (D2)

Device 1 (D1) Device 2 (D2)

IM 735101-03EN
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2.3 Selecting Parameters and Changing Values

Procedure

Selecting a Parameter
Two kinds of parameter selections are provided as shown below.

Selection with the Cursor

1. Use the arrow keys to move the cursor to the parameter that you want to change,
and press ENTER.

10213

AEZ200-211 SENSOR Module Meas
Hode
Power

-84. 1520 wn | s
Parameter T o
\Heas Mode Singlej Mazﬂ;n

\Average 100ms Ref
Hode
MaxMin Mode Off
Hore
Ref Mode Yalue 2/5

¥

Selection with the Soft Key
1. Press the soft key that corresponds to the parameter that you want to change.

112 ] 3
_ Meas a HaxHin
ABZ200-211 SENSOR Module Hode Ref Unit Zero i
Power
—_ Disp Zero Disp->
84 . 1520 dBm Avg =l Reso ALL Ref
I
. i | |MaxMi ") Output
Meas Mode Single i leﬁ;fh Range lfrllj; Henu
Auerage 100ms Ref Data Mod Analog
. Mode M Points Mor o M Output Mor
HaxMin HMode Off ore ore ore ore
More » Hore » Hore » More » More
Ref Mode Yalue of| 2/5 375 4/5 545 145

Note

Press the More soft key if you cannot find the soft key that you want to select.
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2.3 Selecting Parameters and Changing Values

Selecting an Item

2. Use the arrow keys to move the cursor to the item that you want to change, and
press the OK soft key or ENTER.

Power

L
e
m
s
Re

1520 .

1123 |
AGR2200-211 SENSOR Module “

Cancel

Single
100ms
off

Yalue

&

hd

Canceling the Contents of the Parameter during Setting

3. Press CANCEL or the Cancel soft key.

IM 735101-03EN
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2.3 Selecting Parameters and Changing Values

Changing the

Numeric Value

Two kinds of numeric value changing methods are provided as shown below.

Inputting a Numeric Value with the Arrow Key

1.

4.

Updated after pressing ENTER

With the arrow key (<, »), move the cursor to a digit you want to change the
numeric value.

Increase or decrease the numeric value with the arrow key (A, V).

Repeat above steps 1 and 2 to change the numeric value to a value you want to
input.

Press ENTER or the OK soft key.

Updated immediately

or the OK soft key

1123
ARZ2200-211 SEMSOR Module

112]3

0K ARZ200-211 SENSOR Moduls
Power Power CAL
_84 . 1520 dBn | |Cancel _84 . 15 19 dBn

enter] Of
—1| -30. 00opidB @
Re " Yalue J Yalue
Reference  -30.0000dBm [Reference —30.0000dBm
Calibration 0.0000dB Calibration  (0.0001dB),
Note

The value input is automatically limited so that it does not exceed the upper or lower limit
value.

The values of immediate input parameters are updated and reflected in the displayed
measured values immediately.

The numeric input values of the parameters other than the immediate input can be canceled
by pressing the CANCEL key or the Cancel soft key.

2-6
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2.3 Selecting Parameters and Changing Values

Inputting a Numeric Value with the Numeric Keypad
1. If a dialogue box for entering a value appears, press a key on the front panel that
has a number on it. A numeric keypad will appear.

2. Enter a numeric value, then press ENTER.
The numeric keypad and numeric entry dialog boxes will close simultaneously.

When the Numeric Input Dialog Box Remains Displayed (for immediate
input parameters)

3. Press ENTER.
The numeric input dialog box disappears.

112]3 S

ARZZ00-211 SEMSOR Module DK
Power

-84 . 1520 s [eancer

Reference —30.0000dBm
Calibration 0.0000dB 5
Note

After you press ENTER, if the value that you specified is beyond the upper or lower limit, the
value will automatically be set to the limit that it is closest to.

* On the numeric keypad, the minus key is the SHIFT key.

» To correct the value, use the arrow key () as back space (BS) key.

Explanation

Immediate

The values of immediate input parameters are usually updated and reflected in the
displayed measured values immediately.

However, these values are not updated immediately when they are input with the numeric
keypad. These values are updated after you enter a measurement value and press the
ENTER key.

IM 735101-03EN 2-7
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2.3 Selecting Parameters and Changing Values

Initializing Only the Current Module

1. Press the Menu soft key.
The module control soft keys appear.

2. Press the Module Preset soft key to display Executing.
When the display of Executing disappears, the initialization is completed.

1|23
AB2200-211 SENSOR Moduls g:::_it" ARZ200-211 SENSOR Module Mo
Power Power
— Disp- > — Inf
84. 1520 w. i 84. 1520 w. ki,
M . Iy . & (ﬁ;duﬂ;
eas Mode Single J Menu ) = [Meas Mode Single J p,,eset'
Average 100ms || | Average 100ms _F . ]
11e
MaxMin Mode off MaxMin Mode off
M
Ref Mode Value (| 175 Ref Mode Value | Close
Note

11213 |
Hodule

Returning Various Parameters to Their Initial Values

* The initialization process varies depending on the module.
» Start the initialization of AQ2200-612/622/631/641 from step 2.
» For details about initial values, see List of Default Settings, (page 13-21).

Initializing All Modules

1. Press PRESET to display a dialog box for selecting what to initialize.
2. Use the arrow keys to move the cursor to an item that you want to initialize, and

press ENTER.

112]3 S

ARZZ00-111 DFE-LD MODULE DK
t [Wavelength
Preset Cancel

All
All Hodule

Frame Controller

Please push the EMTER key

Linewidth Narrow
WL Offset 0.000nm S
Note

For initialization item, select any of three items shown below.
* Frame controller: Initializes the parameters of the frame controller.
« All: Initializes the parameters of the frame controller and all mounted modules.

» All Modules: Initializes the parameters of all mounted modules.
The initialization process varies depending on the module.

IM 735101-03EN
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2.4 Inputting a Character String

Inputting a Character String
Software Keyboard

As with file and module names, when you press a key that corresponds to a setup item
that requires text input, a software keyboard appears.

Procedure

Inputting Text with the Soft Keyboard

1. Use the arrow keys to move the cursor to the character that you want to input,
and press ENTER.
The selected character appears in the input box.

2. Press the Commit soft key to input the text.

Character string currently being input
Input cursor

| A02200-211 SENSOR M ¢ | AG2200-211 SENSOR Ho <
) . dulell
> >
(AIBITIDIE] C G AOIER (alblcdial 17 (ST
FEHDY FORE0 EEEEE El&h L) (=) KT
H @EEIE  [EIEZ] BS (k[Xinlnlo] @EI&ITI=] (78IS BS
FIRESIT) [#E) EYEY (0 ET lplalri=]t] @islerE 3
D2E0 = | vy L2130
ZICAPIENT) ® <« | PEFED o
Ref Hode\ Yalue v Commi t Ref Mode Yalue L‘ Commi t
Character selection cursor
Moves the input cursor to the left.
Moves the input cursor to the right.
BS: Deletes the character before the input cursor (Back Space).
Caps: Switches between uppercase and lowercase letters.
Commit: Confirms the text that has been input and closes the software
keyboard.
Arrow keys: Move the character selection cursor.
Numeric keypad: Inputs a numeric value directly at the input cursor position.
ENTER key: Inputs the character at the character selection cursor position to the

input cursor position.
CANCEL key: Ends text input.
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Chapter 3  Optical Power Measurement

3.1 Power Measurement by Optical Sensor Module

By mounting the following modules on this unit, you can measure the optical power.

AQ2200-211 Sensor Module
AQ2200-215 Sensor Module
AQ2200-201 Interface Module + AQ2200-231 Optical Sensor Head
AQ2200-201 Interface Module + AQ2200-241 Optical Sensor Head
AQ2200-202 Interface Module + AQ2200-232 Optical Sensor Head
AQ2200-202 Interface Module + AQ2200-242 Optical Sensor Head
AQ2200-221 Sensor Module

In the following descriptions, the operation screens of the AQ2200-211 and AQ2200-215
are used to explain the contents.

When using the AQ2200-221 Sensor Module (Dual) or AQ2200-202 Interface

Module(Dual), set each device separately while using the display examples in section 2.2
for reference.

For AQ2200-221, parameters that can be set for more than one device can be set

simultaneously on two devices.

Display Examples

10213
ABZ200-215 SENSOR MODULE Meas
Hode
Power
_54 c 270 dBn | Avg
I
i | |MaxMin
Meas Mode Normal Hode
Average 100ms Ref
; Hode
MaxMin Mode Off
Hore
Ref Mode ¥alue vl| 275

AQ2200-211/AQ2200-215 Sensor Module DETAIL Screen

“D1”: Device 1 (OPT IN1/HEAD 1)

el [
Zero
Zero
ALL
[D1:Meas Mode
Normal Henu
[Ll:Average
100ms Single
D1:MaxMin Mode 2:MaxMin Mode Dual
Off Off
Ti:Ref Hode ERef Hode Hore
‘v"alue‘ Value w|| 1%

AQ2200-221/AQ2200-202 DETAIL Screen

Note

“D2”: Device 2 (OPT IN2/HEAD 2)

If an optical sensor head is not connected to the AQ2200-202, “------ " is displayed.

IM 735101-03EN
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3.1 Power Measurement by Optical Sensor Module

Soft Key Menu

Name Function

MaxMin Reset Resets the Max/Min measurement results.

Disp->Ref Sets the currently displayed measurement value to the reference value?.
Meas Mode Selects the measurement mode(Normal/Single/Trigger).

Avg Sets the Averaging time.

MaxMin Mode Selects the Max/Min measurement mode.

Event Sets event conditions®

Ref Mode Selects a comparison object for the relative measurement.

Ref Sets the reference value.

Cal Sets the offset value.

Wavelength Sets the wavelength value.

Data Point Sets the number of data points of the Max/Min measurement.

Unit Selects the Power Display Unit.

Disp Reso Selects the Number of Power Display Digits.

Range Selects the measurement range.

Mod Selects the modulation mode*.

Zero Executes the ZERO-SET of currently module.

Zero ALL Executes the ZERO-SET of all installed sensor modules and AQ2200-331/

Analog Output
Menu

Log Save
Output Trig

332/342 ATTN modules.

Selects the analog output mode®.

Information.

Saves the power measured in Max/Min Mode®.
Selects the trigger output on/off setting.

The displayed order varies depending on the module.

1 For the AQ2200-202 and AQ2200-221, MaxMin Reset1 and MaxMin Reset2 can be reset
separately for each device.

2 For the AQ2200-202 and AQ2200-221, Disp->Ref1 and Disp->Ref2 can be set separately for

each device.

D oA~ W

For modules other than the AQ2200-202, Event is not displayed (cannot be set).

For the AQ2200-215, AQ2200-221, and AQ2200-202, Mod is not displayed (cannot be set).
For the AQ2200-221, Analog Output is not displayed (cannot be set).

For modules other than the AQ2200-202, Log Save is not displayed (cannot be set).

Switching Devices (With the AQ2200-221/AQ2200-202)

Procedure

1. Press the Single Dual soft key to move the cursor to Single.
The cursor switches between Single and Dual each time you press the key.

2. Use the arrow keys to move the cursor to the side of the device that you want to
configure. You can configure the device whose side the cursor is on.

1123 A

ARZZ00-221 SEMSOR MODULE ZEFrO

D1 :Power

dBm |D2:FPower dBm

—-76.154

-90.000 | zero

Dl:Meas Mode DZ:Meas Mode
Normal Normal Henu

D1:Average D2:Average

100ms 100ms | |[[Single
Dl:MaxMin Mode D2:MaxMin Mode Dual

Of f off

T1:ref Hode DZ:Ref Mode Hore

Yalue Value #|| 173

3-2
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3.1 Power Measurement by Optical Sensor Module

Setting Both Devices at the Same Time(AQ2200-221)
1. Press the Single Dual soft key to move the cursor to Dual.

2. Use the arrow keys to move the cursor to the parameter that you want to set. You
can only set a parameter for one device (device 1) if it is a parameter for which
the same setting cannot be made on both devices (e.g., Output Trig).

Changing the Power Display Unit

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the sensor module as the current module.

3. Press the Unit soft key or move the cursor using the arrow keys to Power and
press ENTER.

The Unit dialog box will appear.

1123 |

ARZZ00-215 SENS0R MWODULE
Power

54191 w |Ez

. dBm Reso

Meas Mode Normal * Range
Average 100ms

Zero
MaxMin Mode Off

Hore
Ref Mode Yalue vl| 5

4. Move the cursor using the arrow keys to a desired display unit and press the OK

soft key or ENTER.
2|5 I |
ARZ200-215 SENSOR MODULE 0K
Power
_54 . 243 dgm |Cancel
WlEnter

A EED 100ms

- dB I—

Mal Wiabs) off

Re drel Yalue

Note

This operation is discussed in the explanation of the DETAIL screen. You can also perform this
operation on the SUMMARY screen.
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3.1 Power Measurement by Optical Sensor Module

Explanation

Changing the Power Display Unit
The power display unit is changed to “dBm”, “dB”, “W(abs)”, or “W(rel)”.
“dBm” and “W(abs)” show the absolute value while “dB” and “W(rel)” show the relative
value.

Additionally, the power display unit has the following relationship.
PdBinput = 10 x log (Pwinput(W)/1 x 10-3(W))
where
PdBinput: Optical input power (dBm)
Pwinput:  Optical input power (W)

Furthermore, the display values have the following relationship.
PdBdisplay(dBm) = PdBm (dBm) + CAL (dB)
Pwdisplay (W) = 10PdBdisplay (dBm);10 x 103
PdB = PdBdisplay (dBm) — PdBref (dBm)
Pw = Pwdisplay (W)/Pwref (W)

where

PdBm: Measurement value (dBm) when set at “dBm”.
PdBdisplay: Measurement display value (dBm) when set at "dBm".
Pwdisplay:  Measurement display value (W) when set at “W(abs)”.

PdB: Measurement display value (dB) when set at “dB”.

Pw: Measurement display value (no unit) when set at “W(rel)”.
CAL: Power offset value (dB)

PdBref: Relative reference value (dBm)

Pwref: Relative reference value (W)

Note

« The power offset value is the offset value set in “Setting the Power Offset Value”.
For details, see Setting a Power Offset Value (next page).

* The relative reference value is the value shown in “Reference”.
For details, see Setting the Reference Mode (page 3-6) and Setting a Reference Value (page
3-8).
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3.1 Power Measurement by Optical Sensor Module

Setting a Power Offset Value

You can use a value, that a power offset value (-180.0000 to +200.0000 dB) is added to
the measurement value, as the display value.

Procedure

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the sensor module as the current module.

3. Press the Cal soft key or move the cursor using the arrow keys to Calibration and

press ENTER.

A dialog box for setting the Calibration value will appear.

123
ARZZ00-215 SENSOR MODULE Ref
Power R
-54.128 .
MaxMin Mode off 41| enveh
Ref Mode ¥alue J Data
Points
Reference —=30,0000dBm
MHore
Calibration 0.0000dB vl| 375

4. Change the numeric value with the numeric keypad or the arrow keys, and press

ENTER.

At this time, when changing the numeric value with the arrow keys, the set value is then set

immediately and it affects the displayed measurement value quickly.

1123 |

ARZ2200-215 SFNSNR MODULE

When setting the power offset value, “CAL” will appear.

Power ( CaL )

_'()t;. S)(]fs dBm
M off &
") g.0000dB
Re == Yalue _
Reference —30.00004Bm
Calibration 3.0000dB

Note

The setting range is -180.0000 to +200.0000 dB.

IM 735101-03EN
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3.1 Power Measurement by Optical Sensor Module

Setting the Reference Mode

Procedure

1. Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the sensor module as the current module.

3. Press the Ref Mode soft key or move the cursor using the arrow keys to Ref
Mode and press ENTER.
The Ref Mode dialog box will appear.

123
ARZ200-215 SENSOR MODULE :e“s
ode
Power
_74 . 5 14 dBm || vz
MaxMin Mode off Af|Meodin
Ref Mode Value_J Rt
Reference —30.,00004Bm
Hore
Calibration 0.0000dB 1| 275

4. Press the Value x-y-z soft key to switch between Value and x-y-z.

—
m 1-1 AQ2200-215 e
rl X-y-Z
rl Select

Close

When selecting x-y-z
5. Use the arrow keys to select a sensor from the list of sensors that can be made
the object of relative measurement, and press ENTER.

Yalue
m[ 11 AO2200-215 e
r| x-y-z
rl Select
Close
Note

When setting the reference mode, the relative measurement reference value is shown in the
Reference field.

“Value” is set: Reference value set in the Reference soft key.

“x-y-z” is set: Measurement value of the sensor specified for the relative measurement.
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3.1 Power Measurement by Optical Sensor Module

Explanation

During relative measurement, you can specify the reference.
When the display unit is set to “dB” or “W (rel)”, the relative measurement value is
displayed in the Power display field.

Value setting:  Relative measurement to desired reference value (dBm or W) set in
Reference

x-y-z setting:  Relative measurement based on the measurement value of the sensor
that has been chosen as the reference
x: Frame No. (“0”)
y: Slot No.
z: Device No.

Note

When the module that specified x-y-z is pulled out, the module with a minimum slot number is
automatically selected.

IM 735101-03EN
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3.1 Power Measurement by Optical Sensor Module

Setting a Reference Value
You can set a reference value when the reverence mode is set at “Value”.

Two kinds of reference value settings are provided as shown below. Use an optimal
setting corresponding to the application.
* Adesired value is input.

The currently displayed measurement value is used for the reference value.

Procedure

Inputting a Desired Value

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the sensor module as the current module.
3. Use the Ref Mode soft key or the arrow keys to set Ref Mode to Value.
4

Press the Ref soft key or move the cursor using the arrow keys to Reference and
press ENTER.

A dialog box for setting the Reference value will appear.

1|23 |
ARZ200-215 SENSOR MODLULE
Power

_72 . 205 dBm | Cal

Auerage 100ms = lﬂﬁth
MaxMin Mode Off Data
Points
Ref Mode Yalue
Hore
Reference —30.,00004Bm vl| 375

5. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

Additionally, to change the unit when the measurement display is W (abs) or W (rel),

see steps 6.
12 |3 I |
AR2200-215 SEMSOR MODULE DK
Power
_73 . 23 1 dBn | |Caneel

100ms
;E Off =
E;f Mode Yalue
Reference —30.0000dBm
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3.1 Power Measurement by Optical Sensor Module

6. Press the Unit soft key.
A Unit selection dialog box appears.

123
ARZZO00-215 SENSORE MODULE @
Power

— Di
72.316 w. |22
Average 100ms “*{| Range
MaxMin Mode Off

Zero
Ref Mode Yalue

Hore
Reference —30.0000dBm vl| 475

7. Move the cursor to using the arrow keys a desired display unit and press the OK

soft key or ENTER.
123 I |
ARZ200-215 SENSOR MODULE 0K
Pouwer
_73 . 136 dBm | [Gancel

100ms
a orr
E Yalue
ReL 22| _30.00000Bm
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3.1 Power Measurement by Optical Sensor Module

Using the Currently Displayed Measurement Value for the Reference Value

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the sensor module as the current module.
3. Press the Disp->Ref soft key.
When the AQ2200-221 sensor module or the AQ2200-202 Interface module or the
AQ2200-202 interface module is mounted, press the Disp->Ref1 and Disp->Ref2
soft key for the device 1 and device 2, respectively.
1]23 ; 1123 I
ARZ200-211 SENSOR Module gaxm" ARZ200-221 SENSOR MODULE HaxMin
eset Resetl
Power - | D1 :Power dBn |D2 :Power dBm
—_ Disp- > _ _ HaxMi
48.3540 «. (i) S1.689 | -90.000 [
I T
Average 100ms | Henu e Moﬁ;rmal e Mc‘I:ljce)r‘mal = D|1?2$_1>
. Dl:Average D2:Average
MaxMin Mode off 100ms 100ms | ||pisp->
:MaxMin Mode MaxMin Mode Ref2
Ref Hode Va,lue D1:Maxh Mdo.l:.l: D2 : Maxh Mdoff
More D1:Ref Mode DZ: Ref Mode More
Reference —30.0000dBm vl 173 Yalue Value v(| 33

Operation Screen of AQ2200-211

Note

Operation Screen of AQ2200-221

The current measurement value is shown in the Reference field.

1123
ARZZ00-211 SENSOR Module g:;!}c"
Power
-48.3540 . [l
Adverage 100ms || Menu
MaxMin Mode Off
Ref Mode Yalue
Hore
{—-Reference —30.0000dBm vl| 145

The current measurement value

When the reference mode is x-y-z, it is not possible to set it.
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3.1 Power Measurement by Optical Sensor Module

Changing the Number of Power Display Digits

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the sensor module as the current module.

3. Press the Disp Reso soft key or move the cursor using the arrow keys to Disp
Reso and press ENTER.
A dialog box for setting the Disp Reso value will appear.

2|3
ARZ200-215 SEMSOR MODULE Unit
Power I
-80.000

Wavelength 1310 .0nm *{| Range
Data Points 1000

Zero
Disp Reso 1/1000

Hore
Range Auto(-30dBm) || 4/5

4. Move the cursor using the arrow keys to a desired number of decimal places and
press the OK soft key or ENTER.
For units of W, the decimal point can move within the five valid number of digits, therefore
there are times when the actual displayed digits are not the same as the specified digits.

11213 |

AR2200-215 SEMSO0R MODULE DK

80000 . Jowem

lEnter]

110000

1310.0nm

Da 1000
- ]
Di 1/100 1/1000

1710

Auto (—50dBm) =

Explanation

The power up to 1/10, 1/100, 1/1000, or 1/10000 decimal place can be displayed.

Select the necessary number of decimal places.

Note that the value at the least significant decimal place is made by rounding the value at
the most significant decimal place that is not displayed.
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3.1 Power Measurement by Optical Sensor Module

Changing the Measurement Wavelength

Procedure

3-12

1. Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the sensor module as the current module.

Wavelength and press ENTER.

The Wavelength dialog box will appear.

Ref

Cal

123
ARZ200-215 SENSOR MODULE
Power

-78.261 .
Wavelength 1310.0rm *
Data Points 1000
Disp Reso 1/1000
Range Auto (-30dBm) o

Wave
length

Data
Points

Hore
3755

Press the Wavelength soft key or move the cursor using the arrow keys to

4. Change the numeric value using any of two operating procedures shown below
and press the OK soft key or ENTER.

Changing the Numeric Value with the numeric keypad or the arrow keys

Use the numeric keypad or the arrow keys to change the value.

112]3

ARZ200-215 SENSOR

MOLULE

DK

Power

-80.000

Cancel

GlEnter] 1310.0nm
Do " 1000
EESP Reso 1/1000
Range Auto (-30dBm}

¥

Typi-
cal

Changing the Numeric Value with the Function Key Typical

Press the Typical soft key repeatedly to sequentially change the wavelength typical

value.

123

AR2200-21% SENSOR MODULE

Power

-80.000 .

* 1310.0nm
—1 1550. Zhm
Da 1000
Disp Reso 171000
Range Auto (-50dBm)

hd

DK

IM 735101-03EN



3.1 Power Measurement by Optical Sensor Module

Note

» The setting range may vary depending on the model of the sensor.

» The following shows the typical values to be selected with the Typical soft key.
AQ2200-211 Sensor: 850.0 nm, 1300.0 nm, 1310.0 nm, 1550.0 nm
AQ2200-215 Sensor: 1300.0 nm, 1310.0 nm, 1550.0 nm
AQ2200-221 Sensor: 850.0 nm, 1300.0 nm, 1310.0 nm, 1550.0 nm
AQ2200-231 Optical Sensor Head: 850.0 nm, 1300.0 nm, 1310.0 nm, 1550.0 nm
AQ2200-232 Optical Sensor Head: 850.0 nm, 1300.0 nm, 1310.0 nm, 1550.0 nm
AQ2200-241 Optical Sensor Head: 850.0 nm
AQ2200-242 Optical Sensor Head: 850.0 nm

Explanation

The optical input element has the wavelength sensitivity distribution.
By setting the wavelength of the measurement light, the wavelength correction function
of the sensor functions correctly to accurately measure the optical power.
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3.1 Power Measurement by Optical Sensor Module

Changing the Measurement Mode
Three kinds of measurement modes are provided.

* Normal: Measurement is always performed to update the measurement value at
any time.
» Single: Measurement is performed once and the measurement value is updated

after completion of the measurement.

» Input Trigger: Measurement is performed by the trigger input and the measurement
value is updated after completion of the measurement.

Select an optimal measurement mode corresponding to the measurement application.

Procedure

1. Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the sensor module as the current module.

3. Press the Meas Mode soft key or move the cursor using the arrow keys to Meas
Mode and press ENTER.
A measure mode selection dialog box appears.

1123 |
ARZ200-215 SENSOR HODULE Heas
Hode

Power
~-80.000 . | &
Meas Mode Normal 4 "ﬁﬁﬂi"
Average 100ms Ref
Hode
MaxMin Mode Off
Hore
Ref HMode Yalue | {| 275

4. Move the cursor using the arrow keys to a desired measurement mode and press
the OK soft key or ENTER.

In Normal and Single mode, measurement starts, and the measurement data in the Power
column is updated. In Input Trigger mode, the device enters into a wait-for-trigger state.

112]3

AEZ200-215 SENSOR MODULE (1] 4

280,000 s fowen

GlEnter] Mormal
™ 100ms
— Single I
Mal Input Trig Off
Ref Mode Yalue =

Note

» For details about how to input the trigger, see section 8.1 in the IM735101-04EN.

« If an optical sensor in Single or Input Trigger mode receives a new Single-mode start or
trigger input signal while it is measuring, it will stop the current measurement and start a
new measurement.

* The measurement is performed only once in the Single or Input Trigger. After that, the
measurement is not started until the Normal or Single is started or the trigger is input.

*  When “Input Trigger” is set for both the device 1 and device 2 in the AQ2200-221, the
average time setting is changed to a time longer than the value, which has already been set
for the device 1 or device 2. Additionally, if the averaging time is changed in this status, the
time settings of both the device 1 and device 2 are also changed.
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3.1 Power Measurement by Optical Sensor Module

Changing the Averaging Time
The data of the time set in this section is averaged to one measurement data.
Note that the allowable averaging time may vary depending on the modulation setting.

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the sensor module as the current module.

3. Press the Avg soft key or move the cursor using the arrow keys to Average and
press ENTER.
A dialog box for setting the Average value will appear.

1|23
AQZ200-215 SENSOR MODULE Heas
Hode
Power R
-80.000
) | . —
i||HaxMin
Meas Mode Normal Hode
Average 100ms Ref
. Hode
MaxMin Mode Off
MHore
Ref Mode ¥alue vl| 275

4. Move the cursor using the arrow keys to a desired averaging time and press the

OK soft key or ENTER.
1123
ARZ200-215 SENSOR MODULE 0K
Power
— =80 000 wn |cancer

'— LX i ———————————————

[ = &

Me Normal

Ay 100ms

Ma Off

Re Yalue =
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3.1 Power Measurement by Optical Sensor Module

Explanation

When the measurement mode is Normal, the first measurement value is prepared during
the specified averaging time, and after that, moving averages are used to update the
measurement value.

When the measurement mode is Single or Input Trigger, the first measurement value

is prepared during the specified averaging time after the optical sensor receives a new
Single-mode start or trigger input signal.

When you execute Max/Min measurement, the measurement value is updated at
intervals of the averaging time.

Averaging Time by Modulation Setting

Averaging time CW setting CHOP setting

100 ps Yes —
200 ps Yes —
500 ps Yes —
1ms Yes —
2ms Yes —
5ms Yes —
10 ms Yes —
20 ms Yes —
50 ms Yes Yes
100 ms Yes Yes
200 ms Yes Yes
500 ms Yes Yes
1s Yes Yes
2s Yes Yes
5s Yes Yes
10s Yes Yes
Note

For the AQ2200-221 sensor module, only for CW, the selectable range is 200 ps to 10 s.

»  For the AQ2200-215 sensor module, only for CW, the selectable range is 100 ps to 10 s.

» For the AQ2200-202 interface module, only for CW, the selectable range is 100 ps to 10 s.

*  When switching from CW mode to CHOP mode, if the averaging time is invalid in chop
mode (e.g. 100 ps to 20 ms), the averaging time is automatically set to 50 ms.

»  When setting the averaging time to 100 ps to 50 ms, if MaxMin mode is set to Window, the
averaging time automatically sets to 100 ms(except for AQ2200-202).

3-16

IM 735101-03EN



3.1 Power Measurement by Optical Sensor Module

Displaying the Maximum Value and Minimum Value of the Measurement Value
The following four kinds of modes (Max/Min modes) can be set for totaling of the
maximum value and minimum value.

+ Continuous

* Window

» Refresh

« Event Trigger(only for AQ2200-202)

« Off
Additionally, MAX (maximum value), MIN (minimum value), and Difference (maximum
value - minimum value) can be checked on the DETAIL screen.

1|2 p3n@ s 6|78 9

BRZEO0-291 SEMSOR HEAD HaxHin
Reset
Power
-48.3600 . i’
Analog Out Auto 41| Menu
Maximum —-48.3436dBm
Minimum —-48.3659dBm
Hore
Difference 0.0223dB ||| 1/5

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the sensor module as the current module.

3. Press the MaxMin Mode soft key or move the cursor using the arrow keys to
MaxMin Mode and press ENTER.
A MaxMin Mode selection dialog box appears.

1123
ARZ200-215 SENSOR MODULE

Power

Heas
Hode

_80 . 000 dbn | Avg
Meas Mode Normal j‘l"raﬁﬂ;n’

Average 100ms Ref
Hode
MaxMin Mode Off
Hore
Ref Mode Yalue vl| 273
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3.1 Power Measurement by Optical Sensor Module

Modules other than AQ2200-202

4. Move the cursor using the arrow keys to a desired mode and press the OK soft

key or ENTER.

112]3

AEZ200-215 SENSOR MODULE

" _80.000

DK

dBm

Cancel

alEnter]
0ff
A 100ms
|__ | Continuous
Ma Window Off
[~ | Refresh
Re Yalue

bl

Clearing the Values during Measurement of Max/Min Values
When pressing the MaxMin Reset soft key, Max, Min, and Difference are cleared, and
then the measurement is started again (restarted).

AR2200-241 SEMSOR HEAD
Power

-18.3600 o [t
Analog Out Auto | Menu
Masximum -48.3436dBm
Hinimum -48.3659dBm
Difference 0.0223dB J 1757

|

12 P30 @ s |6 7|8 |9 Ny |
MaxMin
Reset

L2334 |S|6]|7 89 N |
BRZE00-241 SEMSOR HEAD HaxHin
Power Reset
— Disp- >
48.3600 w. i
Analog Out Auto | Menu
Maximum -48.3436dBm
Minimum —48.3659Bm
H
Difference 0.0223dB - ﬂ 175

Setting the Number of Data Points
The number of measurement data points (1 to 20000) to be used in the Window mode
and Refresh mode of the Max/Min measurement can be set for the data points.

5. Press DETAIL to display the DETAIL screen.

The current values are shown in the
“Maximum” and “Minimum” fields,
and then the value in the “Difference”
field is cleared.

6. Use the SLOT keys to select the sensor module as the current module.
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3.1 Power Measurement by Optical Sensor Module

7. Press the Data Points soft key or move the cursor using the arrow keys to Data
Points and press ENTER.
The Data Points dialog box will appear.

123
ARZ200-215 SENSOR MODLULE Ref
Power
_80 . 000 dBm | Cal
& Wave
Reference -30.,0000dBm length
Calibration 0.0000dB | Data
Wavelength 1310.0nm  [INS
Hore
Data Points 1000 /[ 375

8. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

1| 2|3
ARZZ00-215 SENSOR MODULE DK

280,000 s fowen

-30.0000dBm
— w0y f—m-—
Ca 0.0000dB J
Wawelength 1310.0nm
Data Points 1000

Note
For AQ2200-221, the number of data points setting becomes 1 to 10000.

AQ2200-202
4. Move the cursor using the arrow keys to Max/Min Mode, and press ENTER.
A Max/Min Mode list appears.

5. Move the cursor using the arrow keys to a desired mode, and press the OK soft

key or ENTER.
1123 I 1123
ABZ200-202 INTERFACE MODULE Close ARZ200-202 INTERFACE MODULE (14
D =i = dBm D=2 Lo dBm
MaxMin Mode + 3 —
Enter|
Event Irigger 8 1 Cancel
—| Pocition — ENTER = Uiy L
ti|Event Trigger Position 2 TlE| Continuous [Eition 2
50% al J -> Window 1
D1 | [01
Data Points s Di Refresh =
51 1000 F [O1 EventIrigger
E f f
D1:Ref Mode D2:Ref Mode D1:Ref Hode [2:Ref HMode
Yalue Yalue » Yalue Yalue ¥
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3.1 Power Measurement by Optical Sensor Module

Setting the Event Trigger Position (When Max/Min Mode Is Event Trigger)

6. Move the cursor using the arrow keys to Event Trigger Position, and press

ENTER.

The Event Trigger Position dialog box will appear.

7.
soft key or ENTER.

112 3

ARZZ00-202 IMTERFACE MODULE
D i Inn.n

Close

dBm

MaxMin Mode
EventTrigger

3

1

Event Trigger Position
S0%

=
]
—
|

2l

Data Points

=
5 1000 ':7
E f
D1:Ref Mode DZ:Ref Mode
Yalue Yalue ¥

Setting the Number of Data Points
For Data Points, set the number of data points (1 to 20000) to measure in Window mode,
in Refresh mode, and with event triggers during Max/Min measurement.

ENTER

1 2] 3

Move the cursor using the arrow keys to 0%, 50%, or 100%, and press the OK

AREE00-202 INTERFACE MODULE DK
= Ienn dBm
MaxMin Mode 4
EventIrigger Cancel
=
—
!
D1
D1
E
D1:Ref Mode DZ2:Ref Mode
Yalue Yalue »

112]3 S

Move the cursor using the arrow keys to Data Points, and press ENTER.

Change the value using the numeric keypad or the arrow keys, and press the OK

ARZEO0-202 INTERFACE MODULE Close
=" leo.n dBmn
MaxMin Mode 8
EventTrigger
= o &
milEvent Trigger Position n
503 al J
Tif
Y Bl|Enter =
01 1003
EL _ﬁf
D1:Re TEZ:Ref Mode
Valuel Yalue ¥

If Max/Min mode is set to Event Trigger, set the threshold level and event position.

112]3

ARZ200-202 INTERFACE MODULE

D1 :Power dBm

-119.865

D2 :Power dBm

—-104.045

Event Type

Threshold Croszs Dver

Power Threshold
-30.0dBm

Close

8.
The Data Points dialog box will appear.
9.
soft key or ENTER.
123
ANZ200-202 INTERFACE MODULE Closze
D= Sl dBm
MaxMin Hode 8
EventTrigger
[ ENTER
GilEvent Trigger Position %
50% a1 J =>
= kel
Data Points =
5 1000 E
E f
D1:Ref Mode D2:Ref Mode
Yalue Yalue ¥
If Max/Min Mode Is Set to Event Trigger
10. Press the Event soft key.
The Event dialog box will appear.
Event Type is fixed to Threshold Cross Over.
11232
AREE00-202 TNTERFACE MODULE Heas
Hode
D1 :Power dBn |D2 :Power dBm
-82.522 -80.829 Avg
——
Di:Meas Mods [Z2:Meas Mods A||HaxMin
MNormal Norma.l Mode =)
DlzAverage D2 Average —
100ms 100ms " 5 )
vent
Dl:-MaxMin Mode D2:Ma=Min Mode
EventTrigger Off
T1:Ref Hode DZ:Ref Hode More
Yalue Yalue || 2/6

Yalue|

Yalue r
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3.1 Power Measurement by Optical Sensor Module

11. Move the cursor using the arrow keys to Power Threshold, and press ENTER.
The Power Threshold dialog box will appear.

12. Change the value using the numeric keypad or the arrow keys, and press the OK
soft key or ENTER.

Explanation

Measurement of Maximum/Minimum Value
When measuring polarization dependent loss, etc., the maximum and minimum values
are measured, and the difference between them is calculated. Measurement intervals
can be selected with the following 4 modes(5 for the AQ2200-202) for updating the
maximum and minimum values.

» Continuous: The maximum value, minimum value, and (maximum value - minimum
value) are updated every time the measurement value is updated
between the mode setting and mode OFF.

Measurement ‘
value |Meas 1 Meas 2 Meas 3 LA |MeasN LA

Measurement
Max/Min Update is continued.

Max/Min Update
Max/Min Update

< - - >
Max/Min Update

>

* Window: The maximum value, minimum value, and (maximum value - minimum
value) are calculated from the measurement values of sample quantity
specified in “Data Points”. For data, the latest measurement value is
taken to update the measurement value while disposing of the oldest
measurement value.

Data Points: N

Measure\;r;ﬁ?; Meas 1 Meas 2 |[Meas 3 | L |Meas N [Meas N+1|Meas N+2| =« « o
< !Vleasur_ement
Max/Min values are updated in this area. is continued.
[l
< Max/Min values are updated in this area. >
)
i‘ Max/Min values are updated in this area. >

After measurement starts, if the number of samples specified by Data
Points is not reached, the maximum value, the minimum value, and the
difference between the two are displayed based on the measurement
values up to that point.

+ Refresh: This is the same as in Continuous mode, but after measuring the number
of samples specified under “Data Points,” measurement stops.

Data Points: N

Measurement ‘
value |Meas 1 Meas 2 Meas 3 L |MeasN o o

Measurement
Max/Min Update is stopped.

Max/Min Update
Max/Min Update

¢ - - >
Max/Min Update

>,
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3.1 Power Measurement by Optical Sensor Module

» Event Trigger: This can be set only for the AQ2200-202. Incidents of measured values
crossing the Power Thresh value set with Event are considered events.
Measurements are made according to the Event Position setting for the
number of samples specified by Data Point, and then the measurement
stops.

0%: Measurements are made with the first data as the trigger point,
and the maximum value and minimum value are calculated.

50%: Measurements are made with the center of Data Point as the
trigger point, and the maximum value and minimum value are
calculated.

100%: Measurements are made with the end of the data as the
trigger point, and the maximum value and minimum value are
calculated.

Power Data Point
0%

A 4

Power Thresh
50%

A
A 4

100%

A

- Time
Start Measurement Trigger

e Off: The modes set are turned OFF.
Unless “OFF” is set, the above modes will not be cancelled.

Note
*  When the Normal measurement is executed in the Refresh mode, Meas Mode is set to
Single after the measurement.
*  When the Max/Min mode is set to Off, Meas Mode is automatically set to Normal.
» For details about the number of Data Points, see Setting the Number of Data Points (page
3-18).
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3.1 Power Measurement by Optical Sensor Module

Changing the Measurement Range

Procedure

The measurement range can be set in steps of 10 dB. A measurement range can be
selected from two modes described below.

* AUTO range: An optimal range is set automatically corresponding to the input
optical power. Normally, this mode is used.
« HOLD range: A measurement range can be set manually.

Note

The measurement range currently being measured in the AUTO range mode is shown in
brackets next to the AUTO in the Range field on the screen.

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the sensor module as the current module.

3. Press the Range soft key or move the cursor using the arrow keys to Range and
press ENTER.
The Range dialog box will appear.

112]3
ARZ200-215 SENSOR MODULE Unit

Power
-80.000 . |8

Wavelength 1310.0nm * Ranse’
Data Points 1000 || |
Zero
Disp Reso 171000
More
Range Auto (-30dBm) (| as5

Setting the Mode to AUTO Range
4. Press the Auto soft key.

Setting the Mode to HOLD Range

4. Move the cursor using the arrow keys to a desired range and press the OK soft
key or ENTER.
The procedure is the same for changing from auto range to hold range.
2|3

ARZ200-215 SENSOR MODULE DK
Power

=R 000 wn [cance:

T
Wa| - 10dBn 1310.0nm *

— - 20dBm e

Dal - 1000

_a 30dBm | M Auto
pif ~40dBn 1/1000

| etk

Rat= Auto (=50dBm)

IM 735101-03EN
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3.1 Power Measurement by Optical Sensor Module

Explanation

When using the HOLD range, pay special attention so that the optical input power must
be within the range during operation.
The optical input power status within the range can be checked through the range bar.
The range bar shows the currently input power graphically. The left end shows the lower
limit of the range while the right end shows the upper limit.
Additionally, if the measurement display value is shown in orange, this shows the
measurement range-over. If it is shown in dark brown, this shows the measurement
range-under. An optimal measurement range is selected so that the measurement value
is shown in black, that is, normal color.

1123

ARZ2200-215 SENSOR MODULE

50128 .

Range Bar on DETAIL Screen

Range bar
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3.1 Power Measurement by Optical Sensor Module

Changing the Modulation Mode (CW/CHOP)

To accurately measure the optical power, you must set the modulation mode
corresponding to that of the optical input.

For the modulation mode, the CW light or CHOP (DUTY 50%) modulation light can be
selected. Additionally, select an optimal CHOP modulation light from 270 Hz, 1 kHz, or

Procedure

2 kHz.

Two kinds of modulation mode setting methods are provided. Select a desired setting
method corresponding to the application.

Setting through the Panel of the Sensor Module
Press CW CHOP on the sensor panel to change CW/CHOP.

Setting through the Panel of the Frame Controller

1.
2.
3.

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the sensor module as the current module.

Press the Mod soft key or move the cursor using the arrow keys to Modulation
and press ENTER.
The Modulation dialog box will appear.

123
ARZ2200-211 SENSOR MODULE Unit
Power
— Di
70.030 o (222

Disp Reso 1/1000 4| Range
Range Auto (—70dBm)

Hod
Modulation CH J

Hore
OQutput Trig Disable  f| 4/5

Move the cursor using the arrow keys to a desired mode and press the OK soft
key or ENTER.

Additionally, when CHOP is set, the LED on the sensor panel is lit.
1|23
AR2200-211 SEMSOR MODULE DK

" 70,030 fowen

1/1000

Auto (-70dBm)

cH |

Disable —

If the CW light is received in the CHOP mode, the following message appears on the
screen.
Error 1265:0PT Mode Error
If the CW light is received in the CHOP mode, the modulation mode error occurs.
Make the setting of the modulation corresponding to the optical input.
The AQ2200-221 sensor module does not support CHOP light.
The AQ2200-215 sensor module does not support CHOP light.
The AQ2200-202 interface module does not support CHOP light.
A mode error occurs if the chop mode frequency is not suitable. Enter modulation settings
that correspond to the optical input.

IM 735101-03EN
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3.1 Power Measurement by Optical Sensor Module

Starting the ZERO-SET

Procedure

When performing the ZERO-SET, the electrical offset inside the sensor is adjusted,

allowing you to accurately measure the absolute value.

Two kinds of ZERO-SET modes are provided as described below.

Select a desired mode to execute the ZERO-SET corresponding to your need.

» Zero: Starts the ZERO-SET of the current module.

» Zero ALL: Perform a ZERO-SET of all installed sensor modules and AQ2200-
331/332/342 ATTN modules.

Setting through the Panel of the Sensor Module (Other than AQ2200-221 /
AQ2200-202 Module)

1. Firmly mount the optical shield cap on the optical receiving connector on the
sensor you want to perform the ZERO-SET.

2. Press ZERO on the sensor panel to start the ZERO-SET.
The following screen appears while the ZERO-SET is being performed. (When the DETAIL

screen.)
11219 |
BREZN0-215 SENSOR MODULE Cancel
Pouwer
lero Set

Meas Mode Normal *
huerage 100ms

MaxMin Mode Continuous

Ref Mode Yalue =

When the ZERO-SET is completed, the screen is returned to the previous screen.

Note
When pressing the ZERO key before the zero-set is completed, the operation stops and zero-
set is cancelled.

Setting through the Panel of the Frame Controller (Other than AQ2200-221/
AQ2200-202 Module)

1. Firmly mount the optical shield cap on the optical receiving connector on the
sensor you want to perform the ZERO-SET.

2. Press DETAIL to display the DETAIL screen.
3. Use the SLOT keys to select the sensor module as the current module.

4. Press either the Zero or Zero ALL soft key to start the ZERO-SET.
When the ZERO-SET is completed, the screen is returned to the previous screen.

123 7 —7
ARZ200-215 SENSOR MODULE Unit @
Power
_80 000 Disp Output
. dBm Reso Trig

A Anal
Meas Mode Normal Range Dﬂzpﬂf
Average 100ms MaxMin
. . Reszet
MaxMin Mode Continuous N~
Hore Hore
Ref Mode Yalue vl 33 5/5
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3.1 Power Measurement by Optical Sensor Module

Settin

g through the Panel of the Frame Controller (AQ2200-221 Sensor

Module and AQ2200-202 Interface Module)

1.

No

Firmly mount the optical shield cap on the optical receiving connector on the
sensor you want to perform the ZERO-SET.

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the sensor module as the current module.

Move the cursor using the arrow keys to a device you want to perform the ZERO-
SET, and then press either the Zero or Zero ALL soft key.
The ZERO-SET is started.

112 |3
ARZ2200-221 SENSOR MODULE Zero
D1 :Power dBm |D2 :Power dBm
—86.8859 | -90.000 gera
ALL
r T
Di:Meas Mode DZ:Meas Mode "
MNormal Normal Henu
D1:Average D2:Average =
100ms 100ms  |[Single
Cl:Ma=Min Hods D2:HaxMin Hode Dual
Off
Dl:Ref Hode DZ:Ref Mode Hore
Yalue Yalue|y|| 172

The character, Zero Set, appears while the ZERO-SET is being performed.
When the ZERO-SET is completed, the screen is returned to the previous screen.

1023 |

ABZ200-221 SENSOR MODULE Cancel
D1 :Power D2 :Power dBm
Zero Set | -90.000
T T
D1l:Meas Mods D2:Maas Mode Y
Normal Normal
D1:Average D2:Average
100ms 100ms
D1:MaxMin Mode D2:HMaxMin Mode
off
D1:Ref Mods D2:Raf Mode
Yalue Yalue ¥
te

If the optical interruption is insufficient, the following message appears on the screen.
Error 1263:Zero set Error1

If this occurs, perform the optical interruption firmly and restart the ZERO-SET.

When pressing the Cancel soft key before the ZERO-SET operation is not completed, the

operation stops and zero-set is cancelled.

IM 735101-03EN
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3.1 Power Measurement by Optical Sensor Module

Setting the Analog Output

Procedure

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the sensor module as the current module.

3. Press the Analog Output soft key or move the cursor using the arrow keys to
Analog Out and press ENTER.

The Analog Out dialog box will appear.

123
ARZZ00-215 SENSOR MODULE ii[”
Power
— 8 0 0 0 0 Out Put
. dBm Irig
Analog Out duto “33:;3?
N
Max imum —30.109dBm MaxHin
Reset
Minimum —80.000dBm
Hore
Difference 49.890dB Ji| 5/5

4. Move the cursor using the arrow keys to Analog Out Mode and press ENTER.
An analog output mode selection dialog box appears.

11213

11213 |

114

Cancel

ARZ200-215 SENSOR MWODULE Clo=zse ARZ200-215 SENSOR MODULE
Power Power
-80.000 . -80.000 .
Analog Dut Mode Y ENTER + de n
Auto -> o futo
Maximum Level —{ 109qpn el S BT
______ 1near
Power Range +000dBm Log L000dBm J
.890dB = .890dB =

AQ2200-202

112 3

Analog Dut Mode
Auto Power

Haxinmum Level

Maximum Voltage
2¥

1023
Close 1]4
Dwer dBm m pwer dBm
'4 . 039 '2 . 802 Cancel
ENTER Linear Power
Mode s Mode &
L. P
Normal J - 08‘ auer Normal J
IO Irigger T
100ms 100ms
| R Avg lime uver | D
Off Maximum VYoltage Off
ode 2¥ ode
Value v Yalue ¥
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3.1 Power Measurement by Optical Sensor Module

Specifying the Level and Range Manually
You can specify settings manually when you set the analog output mode to Linear/Linear

Power or Log/Log Power.

5. Justasin step 4, use the arrow keys to move the cursor to Linear/Linear Power

or Log/Log Power, and press ENTER.

A dialog box appears in which you can set the Maximum Level and the Power Range.

Setting the Maximum Level

6. Use the arrow keys to move the cursor to Maximum Level, and press ENTER.
A dialog box for setting the Maximum Level value will appear.

7. Use the numeric keypad or the arrow keys to change the value, and press the OK
soft key or ENTER.

11213

ARZ200-215 SENSOR MODULE

Power

-80.000 .

Analog Dut Mode
Linear

Maximum Level

0. 0dBm

Power Range
24dB

Close

i
Linear

+109dBm
+000dBm
.890dB

¥

Setting the Power Range

ENTER

112]3

ARZ200-215 SENSOR MODULE

Power

DK

-80.000 .

Cancel

d

lEnter Linear *
0, BdBm -
el §.109dBm
Power Range .000dBm
.890dB =

6. Use the arrow keys to move the cursor to Power Range, and press ENTER.
A dialog box for setting the Power Range value will appear.

7. Use the numeric keypad or the arrow keys to change the value, and press the OK
soft key or ENTER.

11213

ARZ200-21% SENSOR MODULE

Power

-80.000 .

Close

Analog Dut Mode

Linear Linear .
Maximum Level
S— »109dBm
Power Range .000dBm
III!HEEHII. e
.890dB J
Note

ENTER

11213

ARZ200-215 SENSOR MODULE

Power

DK

Cancel

-80.000 .

d

jilEnter Linear *
2548 E—
el },109dBm
Power Range .000dBm
.890dB =

The AQ2200-221 sensor module is not applicable to the Analog Out function.
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3.1 Power Measurement by Optical Sensor Module

Setting the Trigger Type (AQ2200-202)
When analog output mode is set to Trigger, you can set the trigger type.

5. Move the cursor using the arrow keys to Trigger, and press ENTER.

6. Move the cursor using the arrow keys to Trigger Type, and press ENTER.
The Trigger Type dialog box will appear.

7. Use the arrow keys to set Trigger Type, and press the OK soft key or ENTER.
1123 I |

1123

—
Analog Out Mode Clese
Trigger pwer dBm
Maximum Level §2.640
Power Range Mode &
______ Hormal
. - J
priszer e [ tooms
I tode |
Maximum VYoltage Off
2¥ ode
Yalue »

ENTER

Analog Out Mode
Trigger

Maximum Level

DK

Cancel

Heas Started

Event Detect

Mode &

Mormal J

100ms=

Setting the Maximum Voltage (AQ2200-202)
Set the analog output’'s maximum voltage.

5. Set the analog output mode.

6. Move the cursor using the arrow keys to Maximum Voltage, and press ENTER.

The Maximum Voltage dialog box will appear.

7. Use the arrow keys to select 2V or 5V, and press the OK soft key or ENTER.

1123

Analog Dut Mode | | Clo=e
Linear Power pHer dBm
Maximum Level '1 . 559

13, 0dBmn
Power Range Hode I 3
24dB Normal_J
. Eze
Trigger Type 100ms
______ | GO
Maximum Yoltage off
2y ode
Yalue v

ENTER

1123

Analog Out Mode
Linear Power

Maximum Level
13. 0dBm

Power Range
e

Henter

oY

114

bwer dBm

§1.463

Cancel

Mode &
MNormal J
-]

E!

100ms
I Wode

Off
fode |

Yalue ¥
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3.1 Power Measurement by Optical Sensor Module

Explanation

Setting the Analog Output

The analog output function outputs voltages from the analog output terminal on the front
panel according to the analog output mode.

This enables analog output that corresponds to the input optical power in real time (voltage
output of approximately 0 to 2 V. With the AQ2200-202, voltage output ranging from
approx. 0 to 5 V is also possible.). The following three modes(four for the AQ2200-202)
are available for analog output. Select the mode most suitable for your application.

+ AUTO mode: For outputting voltages of approximately 0 to 2 V or approximately 0 to
5 V(AQ2200-202) for each individual measuring range.

» LINEAR mode: For setting the maximum level (power level setting for outputting
the analog output maximum value: typical maximum range value +
3 dBm-typical minimum range value + 3 dBm (in steps of 0.1 dB))
and power range (power range for analog output: 3 to 24 dB (in
3 dB steps)), and outputting voltages of approximately 0 to 2 V or
approximately 0 to 5 V(AQ2200-202) in proportion to optical power (W)
falling within a specified range.

* LOG mode: For setting the maximum level (power level setting for outputting
the analog output maximum value: typical maximum range value +
3 dBm-typical minimum range value + 3 dBm (in steps of 0.1 dB))
and power range (power range for analog output: 3 to 60 dB (in
1 dB steps)), and outputting voltages of approximately 0 to 2 V or
approximately 0 to 5 V(AQ2200-202) in proportion to optical power (dB)
falling within a specified range.

Examples of Analog Output

2 -—u
E 1.5 7 /
E— —e— AUTO mode
3 1 / —=—LINEAR mode
2 —+—LOG mode
£ A
< LINEAR/LOG mode settings
05 A Maximum Level: + 0 dBm
/ / / £/ Power Range: 24 dB
0 ——a—a—a—a-ye
0.0001 0.001 0.01 0.1 1 10

Optical power (mW)

» Trigger mode: This can be set only for the AQ2200-202. Trigger signals are output from
the analog output terminals. These are the same as the signals output
from the Trigger Out connector on the rear of the frame controller.For
details of the trigger signal, see section 8.2 in the AQ2200 Series Multi-
Application Test System User’s Manual [Application Operation] (IM
735101-04EN).

Avg Time Over: Outputs a trigger signal when measurement is
complete.

Meas Started: Outputs a trigger signal when a measurement is
started.

Event Detect: Outputs a trigger signal when an event occurs.

IM 735101-03EN
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3.1 Power Measurement by Optical Sensor Module

Holding the Sensor Measurement Value Display
You can stop the measurement data display update. With this function, you can check

this measurement data record.

Additionally, even though the display update is stopped, the measurement is continued in

the Normal mode.

1. Press HOLD.

Hold is shown at the upper right portion of the screen while the display update is being

stopped.
To restart the display update, press HOLD

1|2|3|4|5|l5|?|8|9 =
ABZZN0-241 SENSOR HEAD HoxMin

again.

— “Hold” is shown while the
display update is being stopped.

Power Reset
-48.3543 . %’
Meas Mode Normal 2{| Henu
Average 100ms
MaxMin Mode Continuous
Hore
Ref Mode Yalue vl| 175
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Chapter 4

Optical Output at a Fixed Wavelength

4.1
(AQ2200-112)

Configuring the DFB-LD Module and LS Module

The operation screens of the DFB-LD module(AQ2200-111) and LS module (AQ2200-112)
are used in the explanations below.

If you are using the 2-channel model of the AQ2200-112 module, configure each channel
by referring to section 2.2.

* Example of the 2-channel AQ2200-112 model detail screen

D1: Channel 1 (OUTPUT 1)

D2: Channel 2 (OUTPUT 2)
e Q—’;_

ARZEN0-117 |5 HODULE Opt
1309.3nm 1548 .6nm
D1:0pt Of'f D2:0pt Off ATT
Attenuation (O, 00dBY jottenuation O, QOdB h; E:h
Linewidth Marrow|Lirewidth  Narrow
Power 12, 80dBmj JFower 12,83dBm || Power
Henu
J
Soft Key Menu
AQ2200-111
Name Function
Power Sets the Output power level value
Unit Selects the Wavelength display unit
Opt Selects the Optical output on/off setting
WL/Freq Sets the output wavelength
Att Sets the attenuating the Laser output
Mod Src Selects the modulating the Laser output
Mod Freq Selects the modulation frequency
Linewidth Selects the Laser line width
WL Offset Sets the Wavelength offset value
PL Offset Sets the Output power level value
Menu Information
AQ2200-112 Supported on firmware version (FIRM VER) 3.08 and later.
Name Function
Opt Selects the Optical output on/off setting
Att Sets the attenuating the Laser output
Linewidth Selects the Laser line width
Power Display the Output power level value
Menu Information

IM 735101-03EN
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Turning ON/OFF the Optical Output
To turn ON or OFF the optical output, two setting methods are provided. Select a desired

setting method corresponding to the application.
Follow the steps below to turn ON or OFF the optical output.
Additionally, as the optical output is turned ON, the LED on the light source panel will be lit.

Procedure

Setting through the Panel of the Module
* On the AQ2200-111, press OPT.
* On the AQ2200-112, press OUTPUT 1 or OUTPUT 2.
The on/off state of the optical output changes.
When the optical output is on, the OPT key or the OUTPUT key lights.

Setting through the Panel of the Frame Controller
1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select a DFB-LD module or LS module (AQ2200-112) as
the current module.

3. Press the Opt or OUTPUT1/OUTPUT2 soft key or move the cursor using the
arrow keys to Opt and press ENTER.
The dialog box will appear.

AQ2200-111 AQ2200-112
23 N 23 N
ABZ200-111 DFB-LD MODULE Dpt ABZ200-112 LS MODULE Dpt
Opt Wavelength N _ 1650.0nm -~/
wL/ Opt
Of f 1550.6353nm i p 0ff ATT
Attenuation 0.00dB &1 att Attenuation 0.00dB h%gih
Mod Source off Linewidth Narrow
Mod Freq i Power 13.02dBm || Power
Linewidth Narrow —
Hore Menu
WL Offset 0.000nm 4| 2/3

4. Move the cursor using the arrow keys to either of On or Off and press the OK soft

key or ENTER.

1123

ARZZ00-111 DFE-LD MODULE DK

Opt Havelength

f f 1550 . 653“]“ Cancel

0.00dB

Mc Off Off

Mc | O |

Linewidth Narrow —

WL Offset 0.000nm o

Note

When Lock is shown in the “Opt” field, the optical output cannot be started.
When starting the output, check the following two points.
* Interlock connector is open.
-> After you short-circuit the interlock connector with the short-circuit pin, set Lock to Off.
For details, see section 13.4 “Locking the Laser Output”.
* Laser output is locked.
-> Follow the steps stated in “Locking the Laser Output” (section 13.4) to unlock it.
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

A

A

Never look at the optical output connector or the top end of the optical fiber
connected to the optical output connector while the laser beam is being output. The
invisible laser beam cannot be seen. However, if the laser beam enters your eye(s),
this may cause eye injury and the eyesight to be ruined excessively.

French

AVERTISSEMENT

Ne jamais regarder le connecteur de sortie optique ou I'extrémité supérieure de la
fibre optique raccordée au connecteur optique pendant la génération du faisceau
laser.

Le faisceau laser est invisible. S'il atteint I'ceil ou les yeux, il peut causer des
Iésions oculaires et endommager considérablement la vue.

IM 735101-03EN
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Outputting the Light at the Specified Power

Procedure

Explanation

1. Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the DFB-LD module or LS module (AQ2200-112) as
the current module.

3. Press the Power soft key or move the cursor using the arrow keys to Power and

press ENTER.

The Power dialog box will appear.

4. Change the numeric value with the numeric keypad or the arrow keys, and press

ENTER.

At this time, when changing the numeric value with the arrow keys, the set value
is set immediately.

AQ2200-111 AQ2200-112
L2 ]3 e 12 ]3 e
ARZZ200-111 DFE-LD MODULE ggg ARZZ200-112 LS MODULE Dpt
Opt Wavelength _ 1650.0nm
Hod Opt
On 1550.6353nm L p On ATT
Mod Freq o ‘1 pm,e) Attenuation 0.02dB h:gih
Linewidth Narrow |Ne— Linewidth Narrow ‘\
WL Offset 0.000nm | | |orrsot Power 13.00dBm Emer)
PL Offset 0.00dB ——
Hore Menu
Power 13.50dBm o[ 373
Note

Even if the unit of power is W, power settings are in units of dBm.

On the AQ2200-111 and AQ2200-112, you can specify the power to output.
The following shows the relationship among the output power, attenuation amount, and

power offset value.

PL (dBm) = P default (dBm) - ATTN(dB)

P display (dBm) = PL (dBm) + PL Offset (dB)

where

PL: Output power (dBm)

P display: Output power display value (dBm)

P default: Maximum output power at shipment (dBm)

ATTN:

Attenuation amount (dB) (See Attenuating the Optical Output (next page.)

PL Offset: Power offset value (dB) (See Changing the Offset of the Display Output
Power (page 4-6).)

Note

The PL offset function is not available on the AQ2200-112. It is always zero.

The connector connection status, environment, and/or secular change may affect the P default.

Therefore, the values set in Pdisplay are not guaranteed. These values are used as reference.

IM 735101-03EN



4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Attenuating the Optical Output
The optical output can be attenuated. The attenuation range on the AQ2200-111 is 0 to
10.00 dB, and that on the AQ2200-112 module is 0 to 6.00 dB

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the DFB-LD module or LS module (AQ2200-112) as
the current module.

3. Press the Att or ATT soft key or move the cursor using the arrow keys to
Attenuation and press ENTER.
The Attenuation dialog box will appear.

AQ2200-111 AQ2200-112
12 |3 I 12 ]3 e
AR2Z00-111 DFE-LD MODULE Dpt ARZZ00-112 LS MODULE Dpt
Opt Havelength 1650 .0nm —
wL/ Opt
Op| 1550.653nm| ur. p on C )
- o : yreg
Attenuation 0.00dB i'(' ,qtt) Attenuation 0.00dB h:gih
Mod Source Off | [N Linewidth Narrow
Mod Freq i Power 13.02dBm || Power
Linewidth Narrow
Hore Menu
WL Offset 0.000nm 4| 2/3

4. Change the numeric value with the numeric keypad or the arrow keys, and press
ENTER.

At this time, when changing the numeric value with the arrow keys, the set value
is set immediately.
1123 |

ARZZ00-111 DFE-LD MODULE
Opt Havelength

Op| 15°0.633nm

0.00dB &
[Mc Off
[ —
Linewidth Narrow —
WL Offset 0.000nm o

Note

When you change a value with the arrow keys, the value is updated and reflected in the
displayed measured values immediately.
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Changing the Offset of the Display Output Power (AQ2200-111 only)
You can use a value, that a power offset value (-80.00 to +80.00 dB) is added to the
output power, as power display value.

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the DFB-LD module as the current module.

Press the PL Offset soft key or move the cursor using the arrow keys to PL Offset
and press ENTER.

The PL Offset dialog box will appear.

123
ARZZ200-111 DFE-LD MOCULE Hod
Src
Opt Wavelength
Hod
On 1550.6353nm ol
Mod Source Off Al [ pover
Mod Freq
Linewidth Narrow
WL Offset 0.000nm ([ |
—|| Hore
PL Offset 0.00dB (| 373

4. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

1123
ARZ200-111 DFE-LD MORULE

Opt Wawvelength

On 1550 . 653“]“ Cancel

DK

Off &
G Narrow
WL Offset 0.000nm | |
PL Offset 0.00dB
Note

Use the power offset to change the displayed output power value. Even if you change the
power offset value, the output power will not change.
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Setting the Wavelength (AQ2200-111 only)

This section explains how to change the wavelength of the laser output.
Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the DFB-LD module as the current module.

3. Press the WL/Freq soft key or move the cursor using the arrow keys to
Wavelength and press ENTER.
The Wavelength dialog box will appear.

123
ARZ2200-111 DFE-LD MODLULE Upt
Opt Havelength

WLA

On | 1550.653nm (&)

Attenuation 0.00dB & aee
Mod Source Off
Mod Freq tith
Linewidth Narrow —

Hore
WL Offset 0.000nm || 2/3

4. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.
1123 I |

ARZ200-111 DFE-LD MODULE 0K
Opt Wavelength

On 1550 . 653“]“ Cancel

yibusjanep) paxid e je ndinQ jeando =

ClEnter] 0.00dB &
Mcll 1330. 63hm Off
[ —
Linewidth Marrow —
HL Offset 0.000nm .
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Explanation

Laser Output Wavelength and Displayed Wavelength

On the AQ2200-111, the laser output wavelength can be varied in the span of about 1.6 nm
in 1/1000 nm steps.

The display wavelength has the following relationship.

A display (nm) = A output (nm) + WL Offset (nm)
f (THz) x 10"?= ¢ / (A display (nm) x 10°)

where
A display: Display wavelength (nm)
A output:  Output wavelength (nm)
WL Offset: Wavelength offset value (nm)

f: Display frequency (THz)
c Light velocity in vacuum (2.99792458 x 108 m/s)
Note

» For details about WL Offset, see Changing the Wavelength Offset (next page).

« The currently set wavelength position to the allowable wavelength setting range can be
checked using the wavelength bar on the DETAIL screen. This data is used as reference of
the wavelength setting. The wavelength position shown in the wavelength bar is not affected
by the wavelength offset value.

1123
ARZ2200-111 DFE-LD MODULE

Opt Wavelength
On | 1550.6530m

T Wavelength bar
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Changing the Wavelength Offset (AQ2200-111 only)
You can display a wavelength value that a wavelength offset value (ranging from
-10.000 nm to +10.000 nm) is added to the output wavelength.

Procedure

1. Press DETAIL to display the DETAIL screen.
2.
3.

Use the SLOT keys to select the DFB-LD module as the current module.

Press the WL Offset soft key or move the cursor using the arrow keys to WL

Offset and press ENTER.
The WL Offset dialog box will appear.

1|23
ARZ200-111 DFE-LD MODULE
Opt Wavelength N/
1350.633nm | vas

0 n Unit
Attenuation 0.00dB | Menu
Mod Source Off
Mod Freq
Linewidth Narrow —

Hore

WL Offset 0.000mm (| 1/3

4. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER. Even if the unit of wavelength is THz, the wavelength

Note

offset is set in units of nm.

112]3

ARZ200-111 DFE-LD MORULE

DK

Opt Wawvelength
On 1550.633nm
0.00dB &
[Mc Off
[ —
Linewidth Narrow —
WL Offset 0.000nm

Cancel

Use the wavelength offset to change the displayed laser output wavelength value. Even if you

change the wavelength offset value, the laser output wavelength will not change.

IM 735101-03EN
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Modulating the Laser Output (AQ2200-111 only)
Two kinds of modulation mode settings are provided. Select a desired setting
corresponding to the application.

Procedure

Setting through the Panel of the Module
1. Press CW/CHOP on the panel to switch between CW and CHOP every time.
When changing to the CHOP modulation, the LED is lit and Internal is shown in Mod Source
on the screen.
Setting through the Panel of the Frame Controller
1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the DFB-LD module as the current module.

3. Press the Mod Src soft key or move the cursor using the arrow keys to Mod
Source and press ENTER.
The Mod Source dialog box will appear.

123 |
ARZZ00-111 DFB-LD MODLULE @
O Wavelength N/

t
" Op| 1550.653nm| &

Freg

Attenuation 0.00dB 4| power
Mod Source Off

PL
Mod Freq Offset
Linewidth Narrow —

Hore
WL Offset 0.000nm || 3/3

4. Move the cursor using the arrow keys to OFF (for CW) or Internal (for CHOP) and
press ENTER.

112]3

ARZ200-111 DFE-LD MODULE (1] 4
Opt Wawelength
On 1550 . 653“]“ Cancel

0.00dB

lEnter

Mc off - Off
FE Internal
E External CHOP W—
WL Offset 0.000nm .
Note
» The absolute value power display shows the power level of the peak value in the CHOP
modulation.

* You can select External CHOP on models with the -MODC suffix code.
* You can select External SINE on models with the -MODS suffix code.
» External CHOP and External SINE do not appear on models with the -MODN suffix code.

Explanation

Modulation

You can perform the CW or CHOP (DUTY 50%) modulation of the optical output.

CHOP (DUTY 50%) is when the Mod Src setting is Internal. For External Chop, the duty
value depends on the external signal.

For CHOP modulation, 270 Hz, 1 kHz, 2 kHz, or desired frequency (0.1 to 300.0 kHz) can
be set. For details on setting the modulation frequency, see “Changing the Modulation
Frequency” (next page).
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Changing the Modulation Frequency (AQ2200-111 only)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the DFB-LD module as the current module.

3. Press the Mod Freq soft key or move the cursor using the arrow keys to Mod
Freq and press ENTER.
The Mod Freq dialog box will appear.

123
ARZZ200-111 DFE-LD MODULE Hod
Src
Opt Havelength I
Hod
On 1550.633nm (Fgeq )
Attenuation 0.00dB 4| pover
Mod Source Internal
Mod Freq 270Hz | |ofrset
Linewidth Narrow —
Hore
WL Offset 0.000nm 4| 3/3

4. Press ENTER. A dialog box for selecting the modulation appears.

o
Optional 653nm
JO.00dB &
Mod Source Internal
Mod Freq 270Hz
Linewidth Marrow —
HL Offset 0.000nm .

5. Move the cursor using the arrow keys to a desired frequency and press the OK

soft key or ENTER.
Hod Freg 0K
270Hz h
Optional 653“]“ Cancel
m e (), 00 (B
Internal
1kHz 270Hz
2kHz Narrow —
Dptional e
0.000nm o

IM 735101-03EN 4-11
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Selecting a Specific Frequency (0.1 to 300.0 kHz)

6. Move the cursor using the arrow keys to Optional, and press the OK soft key or

ENTER.
FeE T ey
Hod Freq - (i
270Hz h
Optional 653“]“ Cancel
o] et , 0GB & -
Ml 270z Internal
v [ 270Hz
Li ZkHz Narrow —
— o 1
m 0.000nm

NEESEERE T ey
Hod Freq Close
Optional h—
Dptional
0. 27kH= 653“]“
0.00dB &
Mod Source Internal
Mod Freq 0.27 kHz
Linewidth Narrow —
WL Offset 0.000nm

T

7. Move the cursor using the arrow keys to Optional.

Hod Freq
Optional

Dptional
0. 27kHz

h
6353nm

J0.00dB 4

Mod Source Internal
Mod Freq 0.27 kHz
Linewidth Marrow —
WL Offset 0.000nm .

Close

8. Press ENTER.
A frequency specification dialog box appears.

9. Use the numeric keypad or the arrow keys to change the value, and press the OK

soft key or ENTER.
e
Hod Freg oK
Optional h—
Dptional
0.2 7kHz (355:3[1]“ Cancel
o dEnter] J0.00dB &
Mcj 0.2fkH=z Internal
Mc . 0.27 kHz
Linewidth Narrow —
WL Offset 0.000nm o
Note

If Mod Source has been set to Internal, you can set the modulation frequency.
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Changing the Laser Line Width
You can select a desired laser line width from two kinds of selections, “Narrow” and “Wide”.

To minimize the effects of reflection-induced interference, you can stabilize power
measurements by selecting a laser line width of “Wide.”

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the DFB-LD module or LS module (AQ2200-112) as

the current module.

3. Press the Linewidth soft key or move the cursor using the arrow keys to
Linewidth and press ENTER.
The Linewidth dialog box will appear.

AQ2200-111

112]3 |

AR2200-111 DFE-LD MODULE

Opt

Opt Havelength

On| 1550.6530m | s

Freq

Mod Source

Internal &l a4t

Mod Freq 0.27 kHz 7
- 5 Line
Linewidth Narrow " widtD
WL Offset 0.000nm N

Hore
PL Offset 0.00dB (| 273

Opt

ATT

Li ne\
D

AQ2200-112
12 ]3 e
ARZZ200-112 LS MODULE
1650 .0nm
Opt
On
Attenuation 0.00dB
Linewidth Narrow
Power 13.02dBm

Power

Henu

4. Move the cursor using the arrow keys to the line width more suitable for the
purpose and press ENTER.

11213 |

AR2200-111 DFE-LD MODULE

Opt

WHavelength

Op| 1530.633nm

ClEnter] Internal &
Mc [ 0.27 khz |
[Li] wide | Narrow
WL Offset 0.000nm ||
PL Offset 0.00dB |

DK

Cancel

IM 735101-03EN
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Switching the Displayed Units (AQ2200-111 only)
You can switch the units that are used to display the power (dBm or W) and wavelength

(nm or THz).

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the DFB-LD module as the current module.

3. Press the Unit soft key.
The Unit dialog box will appear.

1122
ARZ2200-111 DFE-LD MODULE Dfﬁ:et
Opt Wavelength —
1550. 653nm
On
Attenuation 0.00dB & | Menu
Mod Source Internal
Mod Freq 0.27 kHz
Linewidth Narrow —
Hore
WL Offset 0.000nm || 173

Changing the Power Display Unit

4. Move the cursor using the arrow keys to Power Unit and press ENTER.
The dialog box for switching the displayed units will appear.

1023 |

ARZ200-111 DFE-LD MODULE Close

0 Havelength

t
" On | 1550.653nm

Power Unit IO .00dB &
[ dBn | ternal
Wavelength Unit
i 27 kHz
INarrow —
|F|_ UtTset V.000nm

5. Move the cursor using the arrow keys to either of dBm or W and press ENTER.

112]3

ARZ200-111 DFE-LD MODULE 0K
Opt Wawelength
On 1550 . 653“]“ Cancel
0.00dB &
ternal
it —
27 kHz
INarrow -
WL UTTSeT U.000nm .
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4.1 Configuring the DFB-LD Module and LS Module (AQ2200-112)

Explanation

Changing the Wavelength Display Unit

4. Move the cursor using the arrow keys to Wavelength Unit and press ENTER.
The dialog box for switching the displayed units will appear.

112]3

ARZ2200-111 DFE-LD MORULE Close
Opt Wavelength
1350.653nm
On
Power Unit IO .00dB *
dBm P
ternal
Wavelength Unit e
(e T G
INarrow =
[WL UTTSeT U.000nm .

5. Move the cursor using the arrow keys to either of nm (wavelength display) or THz
(frequency display) and press ENTER.
23 I |

ARZZ00-111 DFE-LD MODULE DK

0

Wavelength

t
" On | 1550.6530m cuce

INarrow —

WL UTTset V.000nm o

Power Display Unit
You can switch the power display unit between the dBm display and W display.
The following calculation formula shows the relationship between the dBm and W.

PdBm = 10 log Pw
Pw: Optical power (mW)
PdBm: Optical power (dBm)

Wavelength Display Unit

You can switch the display unit between the wavelength display and frequency display.
The following calculation formula shows the relationship between the wavelength and
frequency.

f (THz) x 102= ¢/ ( A display (nm) x 10°9)

where

A display: Display wavelength (nm)

f: Display frequency (THz)

c: Light velocity in vacuum (2.99792458 x 108 m/s)

IM 735101-03EN

4-15

yibusjanep) paxid e je ndinQ jeando =



4.2 Configuring the FP-LD Module

Soft Key Menu

Name Function

Power

PL Offset Sets the Output power offset value

Unit Selects the Wavelength display unit
Opt Selects the Laser output on/off setting
Att Sets the attenuating the Laser output
Mod Src Selects the modulating the Laser output
Mod Freq Selects the modulation frequency

Menu Information

Sets the Output power level value

Turning ON/OFF the Laser Output

To turn ON or OFF the laser output, two setting methods are provided. Select a desired
setting method corresponding to the application.

Follow the steps below to turn ON or OFF the laser output.

Additionally, as the laser output is turned ON, the LED on the module panel will be lit.

Procedure

Setting through the Panel of the Module
1. Press the OPT key on the panel to switch the light source between ON and OFF.

Setting through the Panel of the Frame Controller
Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select an FP-LD module as the current module.

1.
2.
3.

Press the Opt soft key or move the cursor using the arrow keys to Opt and press

ENTER.
The Opt dialog box will appear.

1i]2]3

ARZZ0-1941 FPLD Module

Att

Hod
Src

Hod
Freg

Opt Wavelength
Off 1307. 4nm

Attenuation 0.00dB

Mod Source Off

Mod Freq

Power +  0.00dBm

PL Offset 0.00dB

Hore
2752
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4.2 Configuring the FP-LD Module

4. Move the cursor using the arrow keys to either of On or Off and press the OK soft

key or ENTER.

EcAEN
ARZ20-141 FPLD Module 0K
Opt Wawelength

Off 1307 . 4nm [Cancel
0.00dB|
Mc Off off
Mc (On |
[Power + 0.00dBm
PL Offset 0.00dB
Note

When Lock is shown in the “Opt” field, the laser output cannot be started.
When starting the output, check the following two points.
« Interlock connector is open.
-> After you short-circuit the interlock connector with the short-circuit pin, set Lock to Off.
For details, see section 13.4 “Locking the Laser Output”.
« Laser output is locked.
-> Follow the steps stated in “Locking the Laser Output” (section 13.4) to unlock it.

A | WARNING |

Never look at the optical output connector or the top end of the optical fiber
connected to the optical output connector while the laser beam is being output. The
invisible laser beam cannot be seen. However, if the laser beam enters your eye(s),
this may cause eye injury and the eyesight to be ruined excessively.

French

A AVERTISSEMENT

Ne jamais regarder le connecteur de sortie optique ou I'extrémité supérieure de la
fibre optique raccordée au connecteur optique pendant la génération du faisceau
laser.

Le faisceau laser est invisible. S'il atteint I'oeil ou les yeux, il peut causer des
Iésions oculaires et endommager considérablement la vue.

IM 735101-03EN 417

yibusjanep) paxid e je ndinQ jeando =



4.2 Configuring the FP-LD Module

Outputting the Laser Beam with the Set Power

Procedure

Explanation

1. Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select an FP-LD module as the current module.

3. Press the Power soft key or move the cursor using the arrow keys to Power and
press ENTER.
The Power dialog box will appear.

L1273 N
AGZ20-141 FPLD Module
Opt Wavelength

0]’] 1307. 4nm ofreet

Attenuation 0.00dB || unit
Mod Source Off
Mod Freq Hend
Power + 0.00dBm

Hore
PL Offset 0.00dB|| 1r2

4. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

1]2 3

ARZ20-141 FPLD Module

Opt Wawelength
On 1307.4nm
0.00dB |
Mc 1. 0fMdBm Off
e _
Power + 1.01dBm
PL Offset 0.00dB
Note

Even if the unit of power is W, power settings are in units of dBm.

With the AQ2200-141, you can output the laser beam by specifying an absolute power
value.

The following shows the relationship among the laser beam output power, attenuation
amount, and power offset value.

PL (dBm) = P default (dBm) - ATTN(dB)
P display (dBm) = PL (dBm) + PL Offset (dB)

where

PL: Laser output power (dBm)

P display: Output power display value (dBm)

P default: Maximum output power at shipment (dBm)

ATTN: Attenuation amount (dB) (See Attenuating the Laser Output (next page).)

PL Offset: Power offset value (dB) (See Changing the Offset of the Display Output

Power (page 4-20).)

Note
The environment and/or secular change may affect the Pdefault. Therefore, the values set in
PL are not guaranteed. These values are used as reference.

4-18
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4.2 Configuring the FP-LD Module

Attenuating the Laser Output

Procedure

You can attenuate the laser output (0 to 6.00 dB).

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select an FP-LD module as the current module.

3. Press the Att soft key or move the cursor using the arrow keys to Attenuation and

press ENTER.
The Attenuation dialog box will appear.

dj2s
ARZZ0-141 FPLD Module Opt
Opt Wavelength
On 1307. 4nm ( At
Attenuation 0.00dB || Mod
Src
Mod Source off
Mod Freq gggq
Power + 1.01dBm
Hore
PL Offset 0.00dB|| 2,2

Change the numeric value with the numeric keypad or the arrow keys, and press

ENTER.

At this time, when changing the numeric value with the arrow keys, the set value

is set immediately.

12 3

ARZ20-141 FPLD Module

Opt Wavelength

On 1307.4nm

0.30dB]
[Mc Of f
He :
Power + 0.71dBm
PL Offset 0.00dB

IM 735101-03EN
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4.2 Configuring the FP-LD Module

Changing the Offset of the Display Output Power
You can use a value, that a power offset value (-80.00 to +80.00 dB) is added to the

output power, as power display value.

Procedure

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select an FP-LD module as the current module.

3. Press the PL Offset soft key or move the cursor using the arrow keys to PL Offset

and press ENTER.

The PL Offset dialog box will appear.

Pouwer

PL
Off=et

Unit

Henu

Aj2s

ARZZ20-141 FPLD Module
Opt Wavelength

On 1307 . 4nm
Attenuation 0.30dB
Mod Source Off
Mod Freq
Power + 0.71dBm
PL Offset 0.00dB

Hore
1/2

4. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

12 3

ARZ20-141 FPLD Module

Opt Wavelength

1307 . 4nm

0.30dB|
Mc| 0.Z0dB Off
Mc
Power + 0.71dBm
PL Offset 0.00dB
Note

DK

Cancel

Use the power offset to change the displayed laser output power value. Even if you change the

power offset value, the laser output power will not change.

4-20
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4.2 Configuring the FP-LD Module

Modulating the Laser Output

Procedure

Explanation

Two kinds of modulation mode settings are provided. Select a desired setting
corresponding to the application.

Setting through the Panel of the Module

1. Press the CW/CHOP key on the panel to switch between CW and CHOP.
When changing to the CHOP modulation, the LED is lit and “Internal” is shown in “Mod
Source” on the screen.

Setting through the Panel of the Frame Controller
1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select an FP-LD module as the current module.

3. Press the Mod Src soft key or move the cursor using the arrow keys to Mod
Source and press ENTER.
The Mod Source dialog box will appear.

123
ARZ20-141 FPLD Module Opt
Opt Havelength

On 1307.4nm | A+t
Attenuation

0.00dB ‘ Hod ,
Src
Mod Source OFf | | S—"

Mod Freq E,‘fgq
Power + 1.01dBm

Hore
PL Offset 0.00dB|| 272

4. Move the cursor using the arrow keys to OFF (for CW) or Internal (for CHOP) and
press ENTER.

(1213

AR220-141 FPLD Module 0K

Opt Wawelength

On!| 1307. 4nm [concer

Sfeater] 0.00dB |
Mc off off
FE Internal
[Power + 1.01dBm
PL Offset 0.00dB
Note
The absolute value power display shows the power level of the peak value in the CHOP
modulation.
Modulation

You can perform the CW or CHOP (DUTY 50%) modulation of the optical output.
For CHOP modulation, 270 Hz, 1 kHz, or 2 kHz can be set.

For details on setting the modulation frequency, see “Changing the Modulation
Frequency” (next page).

IM 735101-03EN

4-21

yibusjanep) paxid e je ndinQ jeando =



4.2 Configuring the FP-LD Module

Changing the Modulation Frequency

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select an FP-LD module as the current module.

3. Press the Mod Freq soft key or move the cursor using the arrow keys to Mod
Freq and press ENTER.
A dialog box for selecting the modulation appears.

(123
ARZ220-141 FPLD Module ﬂpt
Opt Havelength

On 1307 . 4nm | At
Attenuation 0.00dB g"d
rC
Mod Source Internal
Mod Freq 270Hz ES&D
Power + 1.01dBm
Hore
PL Offset 0.00dB|| 272

4. Press ENTER.
A dialog box for selecting the modulation frequency appears.

5. Move the cursor using the arrow keys to a desired frequency and press the OK

soft key or ENTER.

EEalEN
ARZZ0-141 FFLD Module OK
Opt Havelength

On 1307 . 4nm [cancel
0.00dB |
Mc Internal
Mc|  1kHz 270Hz
Pc 2kHz + 1.01dBm
PL Offset 0.00dB
Note

If Mod Source has been set to Internal, you can set the modulation frequency.
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4.2 Configuring the FP-LD Module

Switching the Displayed Units

Procedure

Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select an FP-LD module as the current module.

Press the Unit soft key.
The Unit dialog box will appear.

2|3

ARZ20-141 FPLD Module Power
Opt WHavelength

PL

0]’] 1307 . 4nm [oefset

Attenuation 0.00dB (Uni‘t J
Mod Source Internal
Mod Freq 270Hz || Henu
Power + 1.01dBm

Hore
PL Offset 0.00dB|| 1,2

Changing the Power Display Unit

4. Move the cursor using the arrow keys to Power Unit and press ENTER.
The dialog box for switching the displayed units will appear.

123 S

AR220-141 FPLD Module

Opt WHavelength
On 1307. 4nm
Power Unit 0.00dB
[ dbn___| llnternal

Wavelength Unit

- 270H=
1.01dBm
L UTTset 0.00dB

Close

You can switch the units that are used to display the power (dBm or W) and wavelength
(nm or THz).

5. Move the cursor using the arrow keys to either of dBm or W and press ENTER.

1]2 |3

ARZ20-141 FPLD Module

Opt Wawelength
On 1307.4nm
ClEnter] 0.00dB
[ dBm | ) llnternal
W ‘ 270Hz
1.01dBm
PL UTTSeT 0.00dB

DK

Cancel

IM 735101-03EN

4-23

yibusjanep) paxid e je ndinQ jeando =



4.2 Configuring the FP-LD Module

Changing the Wavelength Display Unit
4. Move the cursor using the arrow keys to Wavelength Unit and press ENTER.
The dialog box for switching the displayed units will appear.

(12 (3 I
ARZ220-141 FPLD Module Close
Opt Wawelength

On 1307.4nm

Power Unit 0.00dB

dBin lnternal
Wavelength Unit

ST 270tz

1.01dBm

[FL UTTset 0.00dB

5. Move the cursor using the arrow keys to either of nm (wavelength display) or THz
(frequency display) and press ENTER.

BWcAEN
ARZ20-141 FPLD Module 0K
Opt WHavelength

On 1307 . 4nm [cancel
ClEnter] 0.00dB
[ | ilnternal
it
THz . 270Hz
1.01dBm
L UTTset 0.00dB

Explanation

Power Display Unit
You can switch the power display unit between the dBm display and W display.

The following calculation formula shows the relationship between the dBm and W.

PdBm = 10 log Pw
Pw: Optical power (mW)
PdBm: Optical power (dBm)

Wavelength Display Unit
You can switch the display unit between the wavelength display and frequency display.

The following calculation formula shows the relationship between the wavelength and

frequency.

f (THz) x 10'2= ¢ / ( A display (nm) x 10°9)

where

A display: Display wavelength (nm)

f: Display frequency (THz)

c: Light velocity in vacuum (2.99792458 x 108 m/s)
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4.3 Configuring the DUAL FP-LD Module

FP-LD light sources with wavelengths of 1310 nm and 1550 nm are built-into the
AQ2200-142. Therefore, 1310 nm- or 1550 nm-laser can be output individually or laser
having both 1310 nm and 1550 nm wavelengths can also be output.

Additionally, in this module, Opt1/Opt2, WL1/WL2, ATT1/ATT2, Power1/Power2, and PL
Offset1/PL Offset2, etc. mean the laser light source1/laser light source 2.

The laser light source1 shows the FP-LD light source with a wavelength of 1310 nm
while the laser light source2 shows the FP-LD light source with a wavelength of 1550 nm.

Soft Key Menu

Name Function

Power Sets the Output power level value

PL Offset Sets the Output power offset value

Unit Selects the Wavelength display unit
Opt Selects the Laser output on/off setting
Att Sets the attenuating the Laser output
Mod Src Selects the modulating the Laser output
Mod Freq Selects the modulation frequency

Menu Information

Turning ON/OFF the Laser Output

Procedure

To turn ON or OFF the laser output, two setting methods are provided. Select a desired
setting method corresponding to the application.

Follow the steps below to turn ON or OFF the laser output.

Additionally, as the laser output is turned ON, the LED on the module panel will be lit.

Setting through the Panel of the Module

1. Press the OPT key on the panel to change in order, like OFF -> 1310 nm laser
ON -> 1550 nm laser ON -> 1310 nm/1550 nm laser ON.

Setting through the Panel of the Frame Controller
1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select a DUAL FP-LD module as the current module.

3. Use the arrow keys to move the cursor to Opt1 or Opt2.

1]2] 3
ARZZO0-1942 DUAL FP-LD MODULE @
 Off]" Off | .

Att

[wL1 1315.4nm[WL2 1548, 1nm

Atteruationl Atteruation2 ry Hod
0.00dB 0.00dB Src
Mod Source Off Hod
Freq

Mod Freq
Pawerl Paowerz - Hore
+ 0.50dBm| + 0.52dBm w|| 272

4. Press the Opt soft key or ENTER.
An on/off selection dialog box will appear

IM 735101-03EN
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4.3 Configuring the DUAL FP-LD Module

5. Use the arrow keys to move the cursor to On or Off, and press the OK soft key or

ENTER.
1123
ARZZ00-142 DUAL FP-LD MODULE DK

= Off[" Off ...

WL1 1315.4nm|¥L2 1548, 1nm

Attenuationz

lEnter] 0.00dB
0ff off

Mc
— [On |

Mou =y

Fowerl FowerZz

+ 0.50dBm| + 0.52dBm ¥

Turning Both Laser Light Sources On
After turning one laser light source on, turn the other laser light source on.

6. After step 5, return to step 3 to select the other laser light source, and repeat
steps 4 and 5.

1123
ARZ200-142 DUAL FP-LLD MODULE 0K
Dpt1 Dpt2

On 0ff

WL1 1315.4nm|¥L2  1548.1nm

Att tionl A
0. 0008 | ELE
off

Mod Source
| On |

Cancel

Powerl PowerZ2

+ 0.50dBm| + 0.52dBm »

Note

When Lock is shown in the “Opt” field, the laser output cannot be started.
When starting the output, check the following two points.

» Interlock connector is open.
-> After you short-circuit the interlock connector with the short-circuit pin, set Lock to Off.

For details, see section 13.4 “Locking the Laser Output”.

* Laser output is locked.
-> Follow the steps stated in “Locking the Laser Output” (section 13.4) to unlock it.

A | WARNING |

Never look at the optical output connector or the top end of the optical fiber
connected to the optical output connector while the laser beam is being output. The
invisible laser beam cannot be seen. However, if the laser beam enters your eye(s),
this may cause eye injury and the eyesight to be ruined excessively.

French

ﬁ AVERTISSEMENT

Ne jamais regarder le connecteur de sortie optique ou I'extrémité supérieure de la
fibre optique raccordée au connecteur optique pendant la génération du faisceau

laser.
Le faisceau laser est invisible. S'il atteint I'ceil ou les yeux, il peut causer des

Iésions oculaires et endommager considérablement la vue.
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4.3 Configuring the DUAL FP-LD Module

Outputting the Laser Beam with the Set Power

Procedure

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the DUAL FP-LD module as the current module.

Use the arrow keys to move the cursor to Power1 or Power2.

123
ARZ200-142 DUAL FP-LD MOCLULE
Opt1 Opt2 N /|

On On [ =
Offset
[we1 1315.4nm[¥2  1548.1nm
Atteruationl Atterustion2 & .
0.00dB 0.00dB | Uit
Mod Source Off
Henu
Mod Freq
Powerl Fowarg - Hore
+ 0.50dBm| + 0.52dBm (| 72

Press the Power soft key or ENTER. The Power dialog box (for inputting a
numeric value) will appear.

Change the numeric value with the numeric keypad or the arrow keys, and press
ENTER.

At this time, when changing the numeric value with the arrow keys, the set value is set
immediately.

1123

ABZ200-132 DUAL FP-LD MODULE Power

Optl Opt2
" Onl~  On

WL1 1315.4nm|¥L2 1548, 1nm
Attenuationz

0.00cB
off

Mod Freq

Fowerl FowerZz

+ 0.50dBm| + 0.52dBm ¥

Note

Even if the unit of power is W, power settings are in units of dBm.

IM 735101-03EN
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4.3 Configuring the DUAL FP-LD Module

Explanation

With the AQ2200-142, you can output the laser beam by specifying an absolute power
value, Power1 (1310 nm) or Power2 (1550 nm).

The following shows the relationship among the laser beam output power, attenuation
amount, and power offset value.

PL (dBm) = P default (dBm) - ATTN(dB)
P display (dBm) = PL (dBm) + PL Offset (dB)

where

PL: Laser output power (dBm)

P display: Output power display value (dBm)

P default: Maximum output power at shipment (dBm)

ATTN: Attenuation amount (dB) (See Attenuating the Laser Output (next page).)

PL Offset: Power offset value (dB) (See Changing the Offset of the Display Output
Power (page 4-29).)

Note

P default is subject to changes in the environment and the passage of time. Therefore, the

value set by Pdisplay is not guaranteed but is instead only a guide.
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4.3 Configuring the DUAL FP-LD Module

Attenuating the Optical Output

Procedure

Note

When you change a value with the arrow keys, the value is updated and reflected in the
displayed measured values immediately.

Press DETAIL to display the DETAIL screen.

In the AQ2200-142, the laser output with each wavelength (Power1 (1310 nm), Power2
(1550 nm)) can be attenuated with a desired value (0 to 6.00 dB).

Use the SLOT keys to select the DUAL FP-LD module as the current module.

Use the arrow keys to move the cursor to Attenuation1 or Attenuation2.

1123 S

ARZ200-142 DUAL FP-LD MODULE

Dpt1

On

Dpt2

On

WL 1315.4nm

W2 1548 . 1nm

Opt

Attenuationl Attenuationz
0.00dB 0.00dB
Mod Source oOff
Fowerl FowerZ
+ 0.50dBm| + 0.52dBm

& Hod
Src

Hod
Freg

" || More
2752

b

Press the Att soft key or ENTER. The Attenuation dialog box (for inputting a

numeric value) will appear.

Change the numeric value with the numeric keypad or the arrow keys, and press

ENTER.

At this time, when changing the numeric value with the arrow keys, the set value is set

immediately.

1123

ARZ200-142 DUAL FP-LD MODULE

Opt1l
" On

Dpt2

On

Att
[WL1 1315.4nm[¥L2 1548, 1nm
Attenuation?
R 0.00dB

— . 0F
Mc Off
Mod Freq |
FPowerl Fower2

+ 0.50dBm| + 0.52dBmy
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4.3 Configuring the DUAL FP-LD Module

Changing the Offset of the Display Output Power
By setting a desired value (-80.00 to +80.00 dB) to the optical power offset values (PL
Offset1, PL Offset2), a value, that a power offset value is added to the laser output power
with each wavelength, is used as power display value.

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the DUAL FP-LD module as the current module.

3. Use the arrow keys to move the cursor to PL Offset1 or PL Offset2.

1123
ARZ200-142 DUAL FP-LD MODULE Power
Opt1 Opt2
On On ( PL )
Offzet
WL1  1315.4nm|¥l2  1548.1nm [N/
Mod Source Off 4| unit
Mod Freq
Henu
Powerl PowerZ
+ 0.,.350cdBm + 0.,52dBm
FL Off=setl FL Off=setz Hore
0.00dB 0.00dB ¥|| 172

4. Press PL Offset soft key or ENTER.
The PL Offset dialog box will appear.

5. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

112 |3

AR2200-192 DUAL FP-LD MWODULE DK

Opt1l Opt2
" On|~ On

[wL1 1315.4nm[¥L2  1548.1nm

Cancel

[Fote e FowerZz
+ 0.50dBm| + 0.52dBm
FL Dffzetl PL Dffzetz
0.00dB 0.00dB ¥
Note

Use the power offset to change the displayed laser output power value. Even if you change the
power offset value, the laser output power will not change.
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4.3 Configuring the DUAL FP-LD Module

Modulating the Optical Output
Two kinds of modulation setting methods are provided. Select a desired method
corresponding to the application.

Procedure

Setting through the Panel of the Module

1. Press CW/CHOP on the panel to switch between CW and CHOP every time.
When changing to the CHOP modulation, the LED is lit and Internal is shown in Mod Source

on the screen.

Setting through the Panel of the Frame Controller

1.
2.
3.

Use the SLOT keys to select the DUAL FP-LD module as the current module.

Press the Mod Src soft key or move the cursor using the arrow keys to Mod

Opt

Att

Hod
Freq

Hore
2/2

Press DETAIL to display the DETAIL screen.
Source and press ENTER.
The Mod Source dialog box will appear.
1|22
ARZZ00-142 DUAL FP-LI» MODULE
Dpt1 Dpt2
On On
[WLt 1315.4nm[WL2 1548, 1nm
Mod Source of¢4
Mod Freq
FPowerl Power2
+ 0.50dBm| + 0.52dBm
FL Dffsetl FL DffsetZ
0.00dB 0.00dB ¥|

Move the cursor using the arrow keys to OFF (for CW) or Internal (for CHOP) and

press ENTER.

1123

AEZ200-142 DUAL FP-LD MODLLE

Dpt1

On

Dpt2

On

VL1 1315.4nm

lEnter]
0ff

Internal

WL2 1548, 1nm

PowerZ2

DK

Cancel

The absolute value power display shows the power level of the peak value in the CHOP

+ 0,b0dbm| + 0.52dBm
FL Offsetl FPL Offsetz
0.00dB 0.00dB ¥
Note
modulation.
Explanation
Modulation

You can perform the CW or CHOP (DUTY 50%) modulation of the optical output.

For CHOP modulation, 270 Hz, 1 kHz, 2 kHz, or desired frequency (0.1 to 300.0 kHz)
can be set.
For details on setting the modulation frequency, see “Changing the Modulation

Frequency” (next page).
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4.3 Configuring the DUAL FP-LD Module

Changing the Modulation Frequency

Procedure

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the DUAL FP-LD module as the current module.

3. Press the Mod Freq soft key or move the cursor using the arrow keys to “Mod
Freq” and press ENTER.

A dialog box for selecting the modulation appears.

112]3

ARZ2200-142 DUAL FP-LD MODULE

Dpt1

On

Dpt2

On

WLl 1315.4nm

WLZ 1548, 1nm

Atteruationl

Attenuationz A

0.00dB

0.00dB

Mod Source

Internal

Mod Freq

270Hz |

Fower1

+  0.50dBm

Fowerz

Opt

ATT

Hod
Src

Hod
Freq

Hore
2/2

+ 0.52dBm v

4. Move the cursor using the arrow keys to a desired frequency and press the OK

soft key or ENTER.
123
ARZZ00-142 DUAL FP-LD MODULE DK
Opt1 Opt2
(]l] (]l] Cancel
WL1 1315.4nm|¥L2  1548.1nm
At — Attenuationz Y
Enter 0.00dB

Mc Internal
_— 1kH=
Mc 2kHz 270Hz |
Powerl Pawerz

+ 0.50dBm + 0.52dBm ¥

Note

If Mod Source has been set to Internal, you can set the modulation frequency.
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4.3 Configuring the DUAL FP-LD Module

Switching the Displayed Units

Procedure

Press DETAIL to display the DETAIL screen.

You can switch the units that are used to display the power (dBm or W) and wavelength
(nm or THz).

Use the SLOT keys to select the DUAL FP-LD module as the current module.

Press the Unit soft key.
The Unit dialog box will appear.

1]12]3

AR2200-1942 DUAL FP-LD MODULE

DOpt1
" On

Dpt2
" On

[wLr 1315, dnm|

WL2 1548, 1nm

Power

Atternuationl

0.00dB

AttenuationZ &

0.00dB

Mod Source

Internal

Mod Freq

270Hz |

Powerl

+  0.50dBm

Powerd

+  0.52dBm »

PL
Offset

' Unit I

Henu

Hore
1/2

Changing the Power Display Unit

AR2200-192 DUAL FP-LD MWODULE

Opt1 Opt2
On On
[wL1 1315.4nm[¥L2 1548.1nm
Power Unit ene &
0.00dB

[ dBm
Wavelength Unit  [rternal
= 270Hz |
| + 0.50dBm| + 0.52dBmy

ARZ200-142 DUAL FP-LD MODULE

Dpt1

On

Dpt2

On

WL1 1315.4nm

WLZ 1548, 1nm

— onZ &

G 0.00dB

EEM it hternal
270Hz | |
| + 0.50dBm] + 0.52dBm ¥

4. Move the cursor using the arrow keys to Power Unit and press ENTER.
The dialog box for switching the displayed units will appear.

112 |3

Close

DK

Cancel

5. Move the cursor using the arrow keys to either of dBm or W and press ENTER.

1123
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4.3 Configuring the DUAL FP-LD Module

Changing the Wavelength Display Unit

Explanation

4. Move the cursor using the arrow keys to Wavelength Unit and press ENTER.
The dialog box for switching the displayed units will appear.

1123

ABZ200-132 DUAL FP-LD MODULE Close

Optl Opt2
" Onl~  On

WL1 1315.4nm|YL2 1548, 1nm

Power Unit onE A
— 0.00dB
Wavelength Unit iternal

270Hz | |

| + 0.50dBm] + 0.52dBm ¥

5. Move the cursor using the arrow keys to either of nm (wavelength display) or THz
(frequency display) and press ENTER.

1123

AEZ200-142 DUAL FP-LD MODLLE (1] 4

Opt1l Opt?2
" Onl"  On

VL1 1315.4nm[¥2 1548, 1nm
— onZ &
Enter 0.00dB
|
TH=

Cancel

it hternal

270Hz |

| + 0.50dBm| + 0.52dBmy

Power Display Unit
You can switch the power display unit between the dBm display and W display.
The following calculation formula shows the relationship between the dBm and W.

PdBm = 10 log Pw
Pw: Optical power (mW)
PdBm: Optical power (dBm)

Wavelength Display Unit
You can switch the display unit between the wavelength display and frequency display.

The following calculation formula shows the relationship between the wavelength and
frequency.

f (THz) x 10"%= ¢ / ( A display (nm) x 107°)

where

A display: Display wavelength (nm)

f: Display frequency (THz)

c: Light velocity in vacuum (2.99792458 x 108 m/s)
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Chapter 5  Optical Output with Variable Wavelength (For CWDM)

5.1 Sets the Tunable Laser Source (TLS Module)

Soft Key Menu

Name Functional

Opt Turns ON or OFF the optical output.

WL/FREQ Sets the wavelength value.

Power Sets the power value.

WL Cal Calibrates the wavelength.

Sweep Start Starts the sweep.

Sweep Stop Stops the sweep.

Sweep Cond Sets various sweep conditions.

Sweep Mode Sets the sweep method (manual, step, continuous).
Linewidth Sets the line width of the optical output.

Af Sets the frequency to the reference wavelength.

WL -> WLO Registers the current wavelength as reference wavelength.
Trig Sets trigger conditions.

OSA Sync Sets the synchronous sweep with the optical spectrum analyzer.
Unit Changes the display unit.

Menu Shows the information.

Turning ON/OFF the Laser Output

The laser output ON/OFF operation can be performed with the push-button switch on the
module panel or through the frame controller. Since the default setting is OFF, you must
turn ON the laser output before using the laser output. This section describes how to turn
ON/OFF the laser output.

IM 735101-03EN
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5.1 Sets the Tunable Laser Source (TLS Module)

Procedure

Making Settings from the Light Source Module

1. Press OPT on the light source module to switch between ON and OFF.
The LED above the OPT key lights when the laser is on and turns off when the laser is off.

Front panel of AQ2200-136 unit |

v

AQ2200-136
TLS MODULE

Every time the [OPT] key is pressed, the LED
is turned on or off. When the LED is lit, the
laser output ON indication is shown and the
laser output is linked with the screen display.

AREZIT FREZZ CONTROLLER 2] 3 I |
AOE200-126 TLEAZODULE Dpt AN2200-136 TLS MODULE Dpt
Dpts AW * lopt * IWavelength *

On| 1501.743nm | | On| 1S0T.743mm | g,
—_—
Power af + 0.0GHz &}| power
WL Ref 1501 .743nm J
WL WL
[HE MODULE Cal Start WL 1440 .000nm Cal
Stop WL 1640.000nm
Hore Hore
274 Step WL 0.500nm 41| 274
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5.1 Sets the Tunable Laser Source (TLS Module)

Making Settings from the Frame Controller Panel

1. Press the Opt soft key or move the cursor using the arrow keys to Opt, and then
press ENTER.
The Opt dialog box will appear.

123 I~
ABZ200-1326 TLS MODULE
Opt * |Wavelength

off| 1501. 743mn s
of + 0.06Hz 2| power
WL Ref 1501.743nm J
Start WL 1440.000nm )
Stop WL 1640 .000nm

Hore
Step WL 0.500nm 41| 274

2. Move the cursor using the arrow keys to ON.

112]3
ARZ200-136 TLS MORULE DK

Opt % |Wavelength

off| 1501. 743nm Cancel

+ 0.0GHz
Wl o | 150170
st} [ | 1440.000nm|
Stop WL 1640 .000nm
Step WL 0.500nm .

3. Press ENTER.
The OPT indication becomes ON.

112 3

ARZ200-136 TLS MODULE Opt

Opt % |Wavelength

WL/

on| 1501. 7430m s

af + 0.0GHz 4| poyer
WL Ref 1501 .743nm J
Start WL 1440.0000m || ga1
Stop MWL 1640 .000nm

Hore
Step WL 0.500nm 41| 274

Note

When Lock is shown in the “Opt” field, the laser output cannot be started.
When starting the output, check the following two points.
» Interlock connector is open.
-> After you short-circuit the interlock connector with the short-circuit pin, set Lock to Off.
For details, see section 13.4 “Locking the Laser Output”.
» Laser output is locked.
-> Follow the steps stated in “Locking the Laser Output” (section 13.4) to unlock it.

IM 735101-03EN
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5.1 Sets the Tunable Laser Source (TLS Module)

Explanation

Laser output is always off when the instrument starts.
Two kinds of operating procedures are provided to make the ON/OFF setting of the laser
output.

» Switch on the front panel of the module is changed.
» Laser output ON/OFF is changed through the menu screen.

Either operation can be used to change the laser output.

A | WARNING

Never look at the optical output connector or the top end of the optical fiber
connected to the optical output connector while the laser beam is being output. The
invisible laser beam cannot be seen. However, if the laser beam enters your eye(s),
this may cause eye injury and the eyesight to be ruined excessively.

French

A AVERTISSEMENT

Ne jamais regarder le connecteur de sortie optique ou I'extrémité supérieure de la
fibre optique raccordée au connecteur optique pendant la génération du faisceau
laser.

Le faisceau laser est invisible. S'il atteint I'oeil ou les yeux, il peut causer des
Iésions oculaires et endommager considérablement la vue.
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5.1 Sets the Tunable Laser Source (TLS Module)

Calibrating the Wavelength

Procedure

When operating this unit, you must calibrate the wavelength every time the laser output
is turned ON. This section describes how to calibrate the wavelength.

1.

2.

No

Press the WL Cal soft key.
The WL Calibration screen will appear.

112]3
AR2200-12E TLS MODULE Dpt
Opt % [Wavelength X

On| 1501.743nm | s
af + 0.06Hz %! power
WL Ref 1501 .743nm J
Start WL 1440.000nm [ oL )
Stop WL 1640.000nm = (| |

Hore

Step WL 0.500nm (| 274

The calibration progress status is shown.

When the calibration is completed successfully, the screen is returned to the initial screen.
When pressing the Stop soft key, the WL Calibration is aborted and the screen is returned
to the above screen.

112]3

ARZZ00-136 TLS MODULE Stup
Opt % [Wavelength
OH WL Calibration
sf + 0.0GHz
WL Ref 1501 .743nm J
Start WL 1440 .000nm
Stop WL 1640 .000nm
Step WL 0.500nm
te

Before starting the wavelength calibration, warm up the unit for 1 hr. or longer after the
optical output of this unit has been turned ON.

When executing the warming up operation, it is necessary to put the unit in the laser ON
status.

Once the optical output is turned OFF, the wavelength calibration you have made becomes
invalid.

If the wavelength calibration is not performed, the absolute wavelength accuracy and
relative wavelength accuracy specified for this unit cannot be satisfied.

If an error related to the temperature occurs, the wavelength calibration you have made
becomes invalid.

IM 735101-03EN
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5.1 Sets the Tunable Laser Source (TLS Module)

Explanation

When the wavelength calibration is completed successfully, the screen is returned to
the previous screen. At this time, the “+” indication in the “Opt” and “Wavelength” fields
showing that the wavelength calibration is not completed will disappear. Even though
the wavelength calibration is not completed successfully, the screen is returned to the
previous screen, but the “«” indication showing that the wavelength calibration is not
completed does not disappear (remains).

“¢” indication in “Opt” field:

112]3 S|

ARZ2200-136 TLS MODULE

Opt Wawvelength

On| 1501.743nm

af + 0.0GHz &
WL Ref 1501.743nm_J
Start WL 1440, 000nm
Stop WL 1640, 000nm
Step WL 0.500nm 4

The wavelength calibration is not completed. The
actual output level is smaller than the output value
displayed on the screen.

“¢” indication in “Wavelength” field: The wavelength calibration is not completed.

Opt

“x” indication showing that the
wavelength calibration is not completed.

WL/
FREQ

Power

WL
Cal

Hore
2/4

1] 2 |3 ||
ARZ200-136 °|LS MODULE Dpt
Opt * )|Wavelength %

On| 1901.743nm| s
+f + 0.06Hz & poyer
WL Ref 1501 . 743nm J
Start WL 1440.0000m || o5)
Stop WL 1640 .,000nm

Hore
Step WL 0.500nm 41| 274

Wavelength Calibration Is Completed.

Wavelength Calibration Is Not Completed.
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5.1 Sets the Tunable Laser Source (TLS Module)

Sets the Wavelength

When outputting the fixed wavelength value, you must set an output wavelength value.
There are two methods to set the wavelength.

» Entering the wavelength value directly

+ Setting the wavelength based on a reference wavelength and a step wavelength (Af)

Entering the Wavelength Value Directly

Procedure

1. Press the WL/IFREQ soft key. Or use the arrow keys to move the cursor to
Wavelength or Frequency, and press ENTER.
The Wavelength or Frequency dialog box appears.

123
AR2200-12& TLS MODULE [lpt
Opt Wavelength

on| 1501.743m
af + 0.0GHz %] poner
WL Ref 1501 .743nm J
Start WL 1440.0000m || o)
Stop WL 1640 .000nm

Hore

Step WL 0.500nm 41| 274

2. Input a desired numeric value through the numeric keypad or with the arrow keys,
and then press ENTER.

112]3 S

ARZZ00-12E TLE MODULE (1] 4
Opt WHavelength
On 1501 . 743“]“ Cancel

+ 0.0GH=z

WL} 1301. 74Enm 1501 .743nm J

5t 1440..000nm

Stop MWL 1640 .000nm

Step WL 0.500nm o

3. Press the OK soft key or ENTER.
The value that Wavelength was set to is displayed, and the laser output wavelength
switches to the set wavelength.

Note
* The wavelength range of the AQ2200-136 is “1440 to 1640 nm”.
* The minimum significant digit of the AQ2200-136 you can set is “1/1000 nm”.
* When the slot, which is newly inserted into the frame controller, is started up or preset, the
initial wavelength is fixed at “1501.743 nm”.
« Ifitis installed in the same slot of the same controller, the wavelength and parameter
settings will remain the same after the power is turned on again.
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5.1 Sets the Tunable Laser Source (TLS Module)

Explanation

In addition to the setting with the wavelength (nm), you can also make the setting with
the frequency (THz). The following description is written assuming that the display unit is

wavelength (nm).

The relationship between the wavelength and frequency is shown as follows.

f (THz) x 10" = ¢/(A (nm) 10°°)
A: Display wavelength (nm)
f: Display frequency (THz)
c: Light velocity in vacuum (2.99792458 x 108 m/s)

112 3

AR2200-12E TLS MODULE [lpt
Opt Wavelength

On| 1901.743nm | »r

\8
af + 0.,06Hz & poyer
WL Ref 1501 .743nm J
Start WL 1440.0000m || o)
Stop WL 1640 .,000nm
Hore

Step WL 0.500nm 41| 274

By synchronizing with the value
in the “Wavelength” field, the
current wavelength is shown by the bar.

According to the Wavelength setting, the current wavelength position within the
wavelength range is displayed.

Note

For the setup procedure of the display unit, see “Changing the Wavelength Display Unit” at

page 5-39.
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5.1 Sets the Tunable Laser Source (TLS Module)

Setting the Wavelength Based on a Reference Wavelength and a Step
Wavelength (Af)

You can match the wavelength with that of the WDM channel by using the WDM anchor
channel as the reference wavelength and integer multiples of the grid frequency as Af.
This section explains how to set the reference waveform and Af.

Procedure

Setting the Reference Wavelength
1. Press the WL/IFREQ soft key. Or use the arrow keys to move the cursor to
Wavelength or Frequency, and press ENTER.
The Wavelength or Frequency dialog box appears.

1123

ARZ200-136 TLS MODULE 0K
Opt Wavelength

On 1501 . 743“]“ Cancel

[Enter] + 0.0GHz 4
Wi | 1540. 00 MJ
5t | 1440.000nm
Stop WL 1640 .000nm
Step WL 0.500nm .

2. Use the numeric keypad or the arrow keys to change the value, and press the OK

soft key or ENTER.

123 I
ABZ200-1326 TLS MODULE Dpt
Opt WHavelength

WL/

On| 1240.000nm | s

af —-6905.9GHz 4| poyer
WL Ref 1501 .743nm
Start WL 1440.0000m . || ca1
Stop WL 1640 .000nm

Hore
Step WL 0.500nm 41| 274

3. Press the WL -> WLO soft key.
The value in the Wavelength field is then set in the WL Ref field.

1123
ARZ200-136 TLS MODULE

Opt Wavelength

on| 1540.0000m | .

&f —-6905 ,.9GHz *
WL Ref 1501 .743nm J e <

Line
width

Start WL 1440.000nm Irig
Stop WL 1640 .000nm
Hore
Step WL 0.300nm 41| 474
Note

When you press WL and then press WLO, the value of Af changes to 0.0 GHz.
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5.1 Sets the Tunable Laser Source (TLS Module)

Explanation

Setting Af

4. Press the Af soft key or move the cursor using the arrow keys to Af, and then
press ENTER key.
The Af dialog box will appear.

1123

ARZZ00-136 TLS MODULE h:gfh
Opt Wawelength I
on| 1940.000nm ( of )
& WL->
af + 0.0GHz L
WL Ref 1540, 000nm J
Start WL 1440 .000nm Irig
Stop WL 1640 .000nm
Hore
Step WL 0.300nm 41| 474

5. Input a desired numeric value through the numeric keypad or with the arrow keys,
and then press ENTER.

112]3

ARZ200-136 TLS MODULE 0K
Opt Wavelength
On 1539 . 99211]]1 Cancel

+ 1.0GHz

WL {. 0GHz' §1540.000nm J

51 1440.000rm

Stop WL 1640 .000nm

Step WL 0.500nm .

6. The offset value is then added to the value in the Wavelength field.

A desired wavelength within the wavelength range can set for “WL Ref”.

“WL Ref” becomes the wavelength reference point when using Af.

By executing “WL -> WLO”, the wavelength set in the “Wavelength” field can be assigned
to “WL Ref”.

With Af, you can set a wavelength to the wavelength set in the “WL Ref” field in a range
of +Af. The fixed unit of Af is the frequency (GHz).

The relationship between the set wavelength, reference wavelength, and step

wavelength is indicated below.

Wavelength (nm) = ¢ x 10° / {( ¢ /WL Ref (nm) x 10 ) + Af (GHz) x 10°}
Wavelength: Set wavelength (nm)

WL Ref: Reference wavelength (nm)
Af: Step wavelength (THz)
c Light velocity in vacuum (2.99792458 x 108 m/s)

If you specify the wavelength by configuring the Wavelength setting, the difference
between the wavelengths of WL Ref and Wavelength is displayed next to Af.

The allowable setting range of Af may depend on the wavelength range of the AQ2200-
136.

5-10
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5.1 Sets the Tunable Laser Source (TLS Module)

Sets the Line Width

A desired line width of the laser can be selected from two settings, one is “Narrow”, which
is not modulated and the other is “Wide”, which is modulated.
This section describes how to change the line width.

Procedure

1. Press the Linewidth soft key or move the cursor using the arrow keys to
Linewidth, and then press ENTER.
The Linewidth dialog box will appear.

2|3 -
ARZ200-136 TLS MODULE t:gfh
Opt WHavelength

0| 1540.000nm | ¢
Sweep Speed 50.0nm/sec & 3t6>
Linewidth Narrow
Input Trig Ignore Trig
Output Trig Disable J »

ore

0SA Sync x| 34

2. Move the cursor using the arrow keys to Linewidth, select the desired line width
with the cursor.

11213

ARZ200-136 TLS MODULE 1] 4
Opt Wavelength

on| 1540 000nm [ounce:

50.0nm/sec
E Narrow Narrow
Irl @ | Ignore
OQutput Trig Disable [
0S4 Sync

hd

3. Press ENTER.
The line width you have set is shown in the Linewidth field.

11213

AR2200-12& TLS MODULE t;gih
Opt Wavelength

On| 1940.000nm | .«
Sweep Speed 50.0nm/sec & ﬂt6>
Linewidth Wide
Input Trig Ignore Trig
OQutput Trig Disable_J "

ore

0S4 Sync || ¥*

Explanation

A desired line width can be selected from two types of settings, “Narrow” and “Wide”.

If you set the line width to Wide, white noise is added to the drive current of the
semiconductor laser. We recommend that you set the line width to Wide when you want
to perform loss measurement and minimize the effect of optical interference and that you
set the line width to Narrow when you want apply external modulation to the laser output.
Please choose according to how you intend to use the laser.
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5.1 Sets the Tunable Laser Source (TLS Module)

Sets the Output Power Level Value

There are three kinds of laser output level setup methods as listed below.

» Setting a specific optical output power

» Setting through auto detection of the maximum laser output value at the fixed
wavelength

» Setting through auto detection of the optimal laser output value during sweep

Procedure

1. Press the Power soft key or move the cursor using the arrow keys to Power, and
then press ENTER.

The Power dialog box will appear.

11213
ARZ200-136 TLS MODULE Opt
Opt Havelength

WL/

On| 1940.000nm | s

Start WL 1440.,000nm & ‘Puwer"
Stop WL 1640.000nm J St
Step WL 0.500nm —|| os1
Power +6 . 9dBm

Hore
Sweep Cycles 1 4| 272

Setting a Specific Optical Output Power

2. Use the numeric keypad or the arrow keys to change the value, and press the OK
soft key or ENTER.

The specified value appears next to Power.

Setting the maximum laser output value at the fixed wavelength
2. Press the Max soft key.

Setting the optimal laser output value during sweep
2. Press the Sweep Max soft key.

112]3

ARZ200-136 TLS MORULE DK
Opt Wawvelength
On 1540 . 000[1]11 Cancel
1440, 000nm
5t 6. ZdBm 1640 .000nm J
5t 0.500nm Hax -—— Set Power to the maximum value
Power +6 . 9dBm -
Sweep Cycles 1 Max | Set Power to the maximum value
. within sweep range

Note

* In the lower part of the wavelength range of the AQ2200-136, the laser output level is lower
than the minimum value for the power range. Within this low wavelength range, if you
perform automatic laser output by pressing the Max soft key, the minimum value is displayed
next to Power, along with a mark indicating that value has not been reached.

*  The AQ2200-136 has its own unique power range.

» If you want to achieve the maximum output at all wavelengths, set Power to the maximum
value within the power range.
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5.1 Sets the Tunable Laser Source (TLS Module)

Explanation

Setting the Output Level

» Setting a specific optical output power
Input a value for Power.

» Automatic Detection of the Maximum Laser Output Value for a Fixed Wavelength
The maximum output level for the current set wavelength is automatically detected,
and Power is set to that value.

» Automatic Detection of Optimum Laser Output Value for Sweeping
The optimum maximum value for flat laser output during sweeping from Start WL to
Stop WL is detected, and Power is set to that value.

Sweep Max is the automatically detected value within the specified wavelength range
at which maximum flatness can be achieved. For details, see section 1.2 “Setting the
Power (TLS Module)”.

Note

« The laser output value has individual setting range for each AQ2200-136.

* The set resolution of the laser output value is 0.1 dB.

« The laser output value range you can input does not meet the actual laser output setting
range.

« The connector connection status, environment, and/or secular change may affect the laser
output value displayed in the “Power” display field. Therefore, the Power display does not
guarantee the set value. The value in the “Power” display field is used as reference value.

Non-achievement of Laser Output Level

In the AQ2200-136, each laser output variable change range of each module to the laser
maximum output level and wavelength is different. For wavelength around the short
wavelength (from 1440 nm), since the laser output level does not satisfy the minimum

value of the Power set value range, the laser output non-achievement indication “x” is
always shown. However, the specifications stated in the catalog are satisfied.

1123
ARZ200-1326 TLS MODULE Opt
ﬂ p
Opt ( * ) aveteng o “¥” indication in the “Opt” field is the
On 1440 . 000nm Elﬁéu logical OR of non-achievement of the
level and non-execution of the calibration.
This shows that the output level in the
1B OARm k||
Power@ ———— W “Power” setting field is smaller than a
Sweep Cycles 1 display level of +6.9 dBm at a wavelength
Sweep Interwal Osec J g';l of 1440 nm.
0.lzsec
Hore
Sweep Mode Continuous .| 274
Note

When the laser output non-achievement indication “x” is displayed, this shows that the
display level does not achieve the display level.

« Even though the laser output non-achievement indication is shown, the laser output level
stated in the catalog specification is not satisfied.
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5.1 Sets the Tunable Laser Source (TLS Module)

Setting Sweep Conditions

You must set sweep conditions before you can sweep. The conditions that you must set
are listed below.

» Start wavelength

» Stop wavelength

» Step wavelength

» Sweep cycles

» Sweep interval

* Dwell time

* Sweep speed

There are two places where you can set sweep conditions:
» The setup item and value list.
» The display for each setup item.

Procedure

Setting Sweep Conditions on the Setup Item and Value List
1. Press the Sweep Cond soft key to display the setup item and value list.

123 s
ANZZO0-136 TLE MODULE S::ﬁ‘t‘
Opt Wawelength

5

On| 1540.000nm |5

of + 0.06Hz &
WL Ref 1540 .000nm J SNl
Start WL 1440.000nm || preep
Stop WL 1640 .000nm

Hore
Step WL 0.300nm 4| 3/4

2. Use the arrow keys to move the cursor to a setup item, and press ENTER.
A dialog box for entering a value appears.

Start WL Stop WL Close Start WL Stop WL oK

1440, 000nm 1640, 000nn 1440, 000nm 1640, 000nm
Step WL Step WL
0.500nm 0. 500nm o=l
Sweep Cycles Sweep Interwval ENTER HEE e Sweep Interwval
1 0= ..', Eﬂ:ﬂ 0=
Dwell Time Sweep Speed 1440, 000nm | Sweep Speed
0.1s 50, 0nn/s 30.0nmss
Step WL 0.500nm o Step WL 0.500nm o

Setting Sweep Conditions in the Displays for Various Setup Items
The operations will be explained for each setup item.
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5.1 Sets the Tunable Laser Source (TLS Module)

Sets the Sweep Start Wavelength

Procedure

1. Press the Sweep Cond soft key or move the cursor using the arrow keys to Start
WL, and then press ENTER.
The Start WL dialog box will appear.

If you pressed Sweep Cond in step 1, the setup item and value list will appear. Use the
arrow keys to move the cursor to Start WL, and press ENTER.

123 s
ANZZO0-136 TLE MODULE S::ﬁ‘t‘
Opt Wawelength

5

On| 1540.000nm |5

of + 0.06Hz &
WL Ref 1540 .000nm J SNt
Start WL 1440.000nm || preep
Stop WL 1640 .000nm

Hore
Step WL 0.300nm 4| 3/4

2. Use the numeric keypad or the arrow keys to change the value, and then press
ENTER.
The numeric value you have set is shown in the Start WL field.

11213

ARZ200-136 TLS MODULE 1] 4
Opt Wavelength
On 1540 . 000H]ll Cancel

[Enter] + 0.0GHz
Wi | 1440, 00Fnn mj
st | 1440.000nm
Stop WL 1640 .000nm
Step WL 0.500nm .
Note

* The wavelength setting range is “1440” to “1640 nm”. If a value, which is 1440 or less, is set,
“1440” is shown. On the contrary, if a value, which is 1640 or more, is set, “1640” is shown.
» The minimum significant digit you can set is “0.001 nm”.
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5.1 Sets the Tunable Laser Source (TLS Module)

Sets the Sweep Stop Wavelength

Procedure

Note

Press the Sweep Cond soft key or move the cursor using the arrow keys to Stop

WL, and then press ENTER.
The Stop WL dialog box will appear.

If you pressed Sweep Cond in step 1, the Sweep Condition dialog box will appear. Use the

arrow keys to move the cursor to Stop WL, and press ENTER.

123 s
ANZZO0-136 TLE MODULE S::ﬁ‘t‘
Opt Wawelength

5

On| 1540.000nm |5

of + 0.06Hz &
WL Ref 1540 .000nm J SNl
Start WL 1440.000nm || pecep
Stop WL 1640 .000nm

Hore
Step WL 0.300nm 4| 3/4

11213

ARZ200-136 TLS MODULE

Opt Wavelength

DK

on| 1240.000nm

[Enter] + 0.0GH=z

5t 1440.000nm
Stop WL 1640 .000nm
Step WL 0.500nm .

Cancel

WLY 1340, 000nm 1540 .000nm J

2. On the dialog box, input a desired numeric value through the numeric keypad or
with the arrow keys, and then press ENTER.
The numeric value you have set is shown in the Stop WL field.

The wavelength setting range is “1440” to “1640 nm”. If a value, which is 1440 or less, is set,
“1440” is shown. On the contrary, if a value, which is 1640 or more, is set, “1640” is shown.

The minimum significant digit you can set is “0.001 nm”.
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5.1 Sets the Tunable Laser Source (TLS Module)

Sets the Sweep Step Wavelength

Procedure

BEEZEO0-136 TLS MODULE DK
Opt Havelength
On 1540 . 000“]“ Cancel
+ 0.0GH=z
WL 1540.000nm J
5t 1440..000nm
Stop MWL 1640 .000nm
Step WL 0.500nm
Note

This section describes how to set the sweep step.

1. Press the Sweep Cond soft key or move the cursor using the arrow keys to Step
WL, and then press ENTER.
The Step WL dialog box will appear.

If you pressed Sweep Cond in step 1, the Sweep Condition dialog box will appear. Use the
arrow keys to move the cursor to Step WL, and press ENTER..

123
AR2200-12& TLS MODULE g:iﬁg
Opt Wavelength

On| 1540.000nm | 5eee

af + 0.0CHz 4 (ggg?)
WL Ref 1540.000nm J

Start WL 1440.000nm || paseP
Stop WL 1640 .000nm

Hore
Step WL 0.500nm .| 374

2. On the dialog box, input a desired numeric value through the numeric keypad or
with the arrow keys, and then press ENTER.
The numeric value you have set is shown in the Step WL field.

112]3 S

* The wavelength setting step is “0.001” to “100.000 nm”.
* The minimum significant digit you can set is “0.001 nm”.
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5.1 Sets the Tunable Laser Source (TLS Module)

Sets the Sweep Cycles

The number of repetition measurement cycles with the same parameters can be set for
the sweep cycles. The following Table shows the Sweep Modes, in which the “Sweep
Cycles” setting becomes valid.

Sweep Mode Valid Invalid
Stepped Yes

Manual Yes
Continuous Yes

Procedure

1. Press the Sweep Cond soft key or move the cursor using the arrow keys to
Sweep Cycles, and then press ENTER.
The Sweep Cycles dialog box will appear.

If you pressed Sweep Cond in step 1, the Sweep Condition dialog box will appear. Use the
arrow keys to move the cursor to Sweep Cycles, and press ENTER..

w23 S
ARZ200-136 TLS MODULE S¥§i¥
Opt Wavelength
S
On| 1940.000nm | e
Sweep Cycles 14 tggﬁgp,
Sweep Interwal Osec
0.1sec ﬁﬁﬁgp
Sweep Mode Continuous
Hore
Sweep Speed 30.0nm/sec 41| 374

2. On the dialog box, input a desired numeric value through the numeric keypad or
with the arrow keys, and then press ENTER.
The numeric value you have set is shown in the Sweep Cycles field.
11213 I
ABZ200-1326 TLS MODULE DK

Opt Havelength

on| 1540'.0000m parcer
Sunm I 1 4

Sw 1] 1 Osec

0.1sec

Sweep Mode Continuous

Sweep Speed 50.0nm/sec o

Note
*  When you combine the Sweep Cycles setting with the Sweep Interval setting, you can do
things like perform sweeps every hour for nine hours.
* The allowable setting range is 0 to 99999 cycles.
» If you set Sweep Cycles to 0, sweeping repeats infinitely.
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5.1 Sets the Tunable Laser Source (TLS Module)

Sets the Sweep Interval

A period of interval time between completion of the previous measurement and start of
the next time during continuous measurement can be set for the sweep interval. The
following Table shows the Sweep Modes, in which the “Sweep Interval” setting becomes

valid.
Sweep Mode Valid Invalid
Stepped Yes
Manual Yes
Continuous Yes

Procedure

1. Press the Sweep Cond soft key or move the cursor using the arrow keys to
Sweep Interval, and then press ENTER.
The Sweep Interval dialog box will appear.

If you pressed Sweep Cond in step 1, the Sweep Condition dialog box will appear. Use the
arrow keys to move the cursor to Sweep Interval, and press ENTER

1123
ANZZ00-136 TLS MODULE g::ﬁg
Opt Havelength
S
On| 1540.000nm |5
Sweep Cycles 1 /&
Sweep Interwal Osec || >—"
0.1lsec ﬁﬁﬁi"
Sweep Mode Continuous
Hore
Sweep Speed 50.0nm/sec 4| 374

2. On the dialog box, input a desired numeric value through the numeric keypad or
with the arrow keys, and then press ENTER.
The numeric value you have set is shown in the Sweep Interval field.
1123 |
AR2200-136 TLS MODULE 0K

Opt Wawelength

0| 1540.0000m [cancer

Sweep Mode Continuous

Sweep Speed 30.0nm/sec 4

IM 735101-03EN 5-19

(Inamo 104) yibusjanep siqetiep yym inding jeondo n



5.1 Sets the Tunable Laser Source (TLS Module)

Explanation

The sweep interval counts a period of time from standby at the start wavelength.
The sweep interval does not include a period of time necessary to return from the end
wavelength to the start wavelength.

Returns to the start wavelength (return time).

54 ................................................................................................ L
Sweep interval | Execution of sweep
lecesses > (nterval) [ 'l ....... :

Start wavelength End wavelength

Note
» ltis possible to combine the “Sweep Interval” setting with the “Sweep Cycles” setting.
* The allowable setting range is 0 to 99999 sec.

» According to the wavelength sweeping range, the return time to the start wavelength is
added to the sweep interval. Therefore, the measurement interval is different from the
sweep interval.
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5.1 Sets the Tunable Laser Source (TLS Module)

Sets the Dwell Time (Lock Time per Wavelength)

Procedure

For the dwell time, a period of time to lock the wavelength is set. The following Table
shows the Sweep Modes, in which the “Dwell Time” setting becomes valid.

Sweep Mode Valid Invalid
Stepped Yes

Manual Yes
Continuous Yes

1. Press the Sweep Cond soft key or move the cursor using the arrow keys to Dwell
Time, and then press ENTER.
The Dwell Time dialog box will appear.

If you pressed Sweep Cond in step 1, the Sweep Condition dialog box will appear. Use the
arrow keys to move the cursor to Dwell Time, and press ENTER.

2|3
ABZ200-136 TLS MOGULE g::ﬁ‘t‘
Opt Wawelength
5
On| 1540.000nm |5
Sweep Cycles 14
Sweep Interwal Osec | [|S—"
Dwell Time 0.13ecJ ﬁﬁﬁﬁp
Sweep Mode Stepped »
ore
30.0nm/sec 4| 3/4

2. On the dialog box, input a desired numeric value through the numeric keypad or
with the arrow keys, and then press ENTER.
The numeric value you have set is shown in the Dwell Time field.

11213

ARZ200-136 TLS MODULE 1] 4
Opt Wavelength
On 1540 . 000H]ll Cancel

1i

Sw 1 Osec
D O.lsec J
Sweep Mode Stepped

50.0nm/sec o

IM 735101-03EN
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5.1 Sets the Tunable Laser Source (TLS Module)

Explanation

The dwell time shows a period of time from locking of the wavelength at the set level to
starting of the movement to the next wavelength. The dwell time does not include the
movement time to the next wavelength.

Lock wavelength 1 Lock wavelength 2 Lock wavelength n

Note

The allowable setting range is 0.1 to 999.9 sec.
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5.1 Sets the Tunable Laser Source (TLS Module)

Sets the Sweep Speed in the Continuous Sweep Mode

The sweep speed setup provides the following functions.

Manual setup:A sweep speed ranging from the maximum speed calculated from the
Step wavelength to “0.2 nm/s” can be set.
The sweep speed setting is automatically detected from the input Step
wavelength.

Auto setup:

Procedure

1. Press the Sweep Cond soft key or move the cursor using the arrow keys to
Sweep Speed, and then press ENTER.
The Sweep Speed dialog box will appear.

If you pressed Sweep Cond in step 1, the Sweep Condition dialog box will appear. Use the
arrow keys to move the cursor to Sweep Speed, and press ENTER.

w23 o
ARZ200-136 TLS MODULE S::ﬁ‘t’
Opt Wawvelength
S
On| 1540.000nm |5
Sweep Cycles 1/a
Sweep Interwal Osec | [|S—"
0.1sec 3232"
Sweep Mode Continuous
Hore
Sweep Speed 30.0nm/sec 4| 374

Manual Setup
2. Move the cursor using the arrow keys to Manual, and then press the OK soft key.

1023 I |

ABZ200-1326 TLS MODULE DK
Opt Havelength
on| 1540.000nm [concer
Enter| 14
[Suf s0.3mss |1 Osec
D 0.1sec Max
Sweep Mode Continuous

Sweep Speed 50.0nm/sec

Auto Setup
2. Move the cursor using the arrow keys to Max, and then press ENTER.
2|3
AR2200-136 TLS MODULE 0K
Opt Wawelength

on| 1940.000nm

Cancel

1 F

Suf 50.0nm/s| ] Osec || o—u

(Inamo 104) yibusjanep siqetiep yym inding jeondo n

Sweep Mode

Continuous

Sweep Speed

30.0nn/sec

D 0.lsec J }— Set the maximum speed
SNl automatically
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5.1 Sets the Tunable Laser Source (TLS Module)

Explanation

The automatically set value is then shown in the Sweep Speed field.

112]3

ARZ200-136 TLS MODULE SUEET
Start
Opt Wawvelength
S
On| 1540.000nm |5
Sweep Cycles 1 Af| Buweep
Sweep Interwal Osec
0.1sec 32329
Sweep Mode Continuous
Hore
Sweep Speed 30.0nm/sec 4| 374

The sweep speed indicates the amount of wavelength shift over time.
Normally, the sweep speed is set at 50 nm/s, that is, the fastest mode.

The sweep speed may depend on the “Step WL” setting.
A sweep speed of “50 nm/s” cannot be set for all “Step WL” settings.

Because the upper limits of the various sweep speeds are determined by the Step
WL setting, if you start sweeping under a condition in which the upper limit has been

exceeded, the error appears.

-]

If the Step wavelength is changed after the sweep speed has been detected
automatically, the automatically detected value becomes invalid.
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5.2 Executes the Sweep

There are four kinds of laser output sweep methods as listed below.
* Manual sweep
« Step sweep
» Continuous sweep
» Trigger sweep

Manual Sweep

This manual sweep function moves the wavelength to the next wavelength with the

key operation. This function is convenient to individually evaluate the details at relevant
wavelength. First, the operation mode is set to the manual mode, and then the sweep is
performed with the key operation.

Procedure

Setting the Operation Mode to Manual

1. Press the Sweep Mode soft key or move the cursor using the arrow keys to
Sweep Mode, and then press ENTER.
The Sweep Mode dialog box will appear.

11 2]3
ANZZ00-136 TLS MODULE g::ig
Opt Havelength
S
On| 1940.000nm | 5o
Sweep Cycles 1 &} Sweep
Sweep Interwal Osec | || —
0.1sec J 1ﬁ§§§")
Sweep Mode Continuous
Hore
Sweep Speed 50.0nm/sec 4| 3/4

2. Move the cursor using the arrow keys to Manual, and then press ENTER.
Manual is shown in the Sweep Mode field.

123
ARZ200-136 TLS MODULE (1] 4
Opt Wawelength

0| 1540.0000m [cancer

Sv| Stepped O=sec
Hanual 0.1lsec

e
Sy | SRS | Continuous

Sweep Speed 30.0nm/sec 4
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5.2 Executes the Sweep

Sweeping by Using Keys

3. Press the Sweep Start soft key to move to Start WL and wait.

1123
ABZ200-1326 TLS MODULE g::ig
Opt Havelength
S
On| 1540.000nm |5
|| S
12| donar
Osec
0.1gec _J ﬁgggp
Sweep Mode Manual
Hore
50.0nm/sec | 374

4. When pressing the Next soft key, the movement to the next wavelength is started.
Press the Stop soft key to move to Start WL and return to the previous display.

112]3

ARZ200-136 TLS MODULE

Opt ¥ |Wawvelength

onl 1440.000nm

Sweep Mode

1 A Next
Osec
0.13ec_J Stop
Manual
30.0nm/sec 4

Explanation

The setup items other than valid setup items are dimmed.

112]3 S

AE2200-136 TLS MODULE

Opt Wavelength

On| 1540.000nm

Sweep
Start

Sweep
Stop

These setup items

1 A

are invalid

Osec

0.lsec-J

Sweep Mode Manual

50.0nm/sec 4

Sweep
Cond

Sweep
Mode

Hore
3/4
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5.2 Executes the Sweep

The Step Sweep

In step sweeping, the wavelength is automatically shifted from Start WL to Stop WL in
steps whose size is determined by Step WL.
First, the operation mode is set to the step mode, and then the sweep is performed.

Procedure

Setting the Operation Mode to Step
1. Press the Sweep Mode soft key or move the cursor using the arrow keys to
Sweep Mode, and then press ENTER.
The Sweep Mode dialog box will appear.

123
ARZZ00-136 TLE MODULE

Opt ¥ |Wavelength

On| 1240.000nm | 5yeee

Sweep
Start

Stop
1 &l| Sweep
Cond
Osec || —u |
Sweep
0.1sec J 'Mnde ’
Sweep Mode Manual
Hore
50.0nm/sec 4| 3/4

2. Move the cursor using the arrow keys to Stepped, and then press the OK soft key
or ENTER.
Stepped is shown in the Sweep Mode field.
1123 |

AEZ200-136 TLS MODULE (1] 4

Opt ¥ |Wavelength
On 1540 . 000“]“ Cancel
F@m | 18
Osec
7] Manual 0.1sec J
a Cont i nuous m
30.0nm/sec o
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5.2 Executes the Sweep

Starting the Sweep with the Key Operation
4. When pressing the Sweep Start soft key, the sweep is started.

1123

ANZZ00-126 TLS MODULE g::ﬁg
Opt ¥ |Wavelength
5
On| 1540.000nm |5
Sweep Cycles 1 &} Sweep
Sweep Interwal Osec
Dwell Time 0.1lsec _J ﬁﬁﬁip
Sweep Mode Stepped »
ore
374

50.0nm/sec S

the Stop soft key will exit the sweep.

112]3

ARZ200-136 TLS MODULE
Opt ¥ |Wawvelength

on| 1440. 000nm

Pause

Sweep Cycles 1/a
Sweep Interwal Osec
Dwell Time 0.1sec [
Sweep Mode Stepped

30.0nm/sec 4

Stop

ARZ2200-136 TLS MODULE
Opt ¥ |Wavelength

on| 1446. 000mn

Cont

Sweep Cycles 1|k
Sweep Interwal Osec
Dwell Time 0.1sec [
Sweep Mode Stepped

Stop

50.0nm/sec =

5. When pressing the Pause soft key, the sweep is stopped temporarily. Pressing

6. When pressing the Cont soft key, the temporary stop of the sweep is cancelled.
Pressing the Stop soft key will exit the sweep.

11213 |
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5.2 Executes the Sweep

The Continuous Sweep

This continuous sweep function variably changes the wavelength within the sweep range
to continuously output it.

Procedure

Setting the Operation Mode to Continuous
1. Press the Sweep Mode soft key or move the cursor using the arrow keys to
Sweep Mode, and then press ENTER.
The Sweep Mode dialog box will appear.

1123
ANZZ00-126 TLS MODULE Sweep

Start
Opt ¥ |Wavelength

on| 1940. 000nm Sweep

Stop
Sweep Cycles 1 &} Sweep
Sweep Interwal Osec | || =
Dwell Time 0.1lsec J |ﬁ§§§")
Sweep Mode Stepped Hore
50.0nm/sec 4| 374

2. Move the cursor using the arrow keys to Continuous, and then press the OK soft
key or ENTER.
Continuous is shown in the Sweep Mode field.
1123 |
AR2200-136 TLS MODULE 0K
Opt ¥ |Wavelength

on| 1540 000mm [garces

nter] 18
Sw Stepped O=sec
E Hanual mj
P —Stepped

30.0nm/sec 4
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5.2 Executes the Sweep

Starting the Sweep with the Key Operation
3. When pressing the Sweep Start soft key, the sweep is started.

1123
ANZZ00-136 TLS MODULE g::ﬁg
Opt ¥ |Wavelength
S
on| 1940. 000nn L
Sweep Cycles 1 &} Sweep
Sweep Interwal Osec
0.1lsec ﬁﬁﬁip
Sweep Mode Continuous
Hore
Sweep Speed 50.0nm/sec 4| 374

4. Pressing the Stop soft key will exit the sweep.

112]3

ARZ200-136 TLS MODULE

Opt *

On

Wavelength

1499.791nm

Iy

Stop

Sweep Cycles 1
Sweep Interwal Osec

0.1sec
Sweep Mode Continuous

Sweep Speed

30.0nm/sec o

Explanation

The following Table shows the valid setup items in each Sweep Mode.

Yes: Valid, No: Invalid

Manual Sweep

Stepped Sweep

Continuous Sweep

Start WL Yes Yes Yes
Stop WL Yes Yes Yes
Step WL Yes Yes Yes
Sweep Cycle No Yes Yes
Sweep Interval No Yes Yes
Dwell Time No Yes No
Sweep Speed No No Yes

Unavailable setup items are dimmed.

10213 |
ARZ200-136 TLS MODULE Sweep
Start
Opt ¥ |Wavelength
5
on| 1440. 000nm Suecp
Sweep Cycles 1 ggﬁgp
Sweep Interwval Osec
Dwell Time 0.lsec _J ﬁﬁﬁgp
Sweep Mode Stepped »
ore
50.0nm/sec 41| 374

i

Setup items are invalid
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5.2 Executes the Sweep

The Trigger Sweep

Two kinds of trigger modes are provided and an optimal trigger mode can be selected.

For details about how to input the trigger, see section 8.1 in the IM 735101-04EN.

Procedure

Mode without Use of Input Trigger

1.

then press ENTER.

Mode without use of input trigger: Ignore
Mode, in which the sweep is started with the input trigger: Sweep Start

The Input Trigger dialog box will appear.

Press the Trig soft key or move the cursor using the arrow keys to Input Trig, and

If you pressed Trig in step 1, the Trigger dialog box will appear. Use the arrow keys to move
the cursor to Input Trigger, and then press ENTER.

12]3
ARZ200-136 TLS MODULE

Opt ¥ |Wawelength

on| 1440. 000nm

Line
width

50.0nm/sec &

Linewidth Narrow
Input Trig Ignore
OQutput Trig Disable [
0S4 Sync =

or ENTER.
Ignore is shown in the Input Trig field.
11213 1]2]3
ARZZ00-136 TLS MODULE Cloze ARZZ00-136 TLS MODULE
Opt ¥ Wawelength Opt * Wavelength
on| 1440. 000nm on| 1440. 00011111
L ENTER L
Input Trig nm/sec 4 * Enter]
Ignare Nartow
s | Iznore |
Output Trig
Disable Ignore Sweep Start Ignore
isable _J * 1sable_J
USA SYnC v USA SYnC Y

2. Move the cursor using the arrow keys to Ignore, and then press the OK soft key

0K

Cancel

IM 735101-03EN
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5.2 Executes the Sweep

Mode, in which the Sweep Is Started with the Input Trigger
1. Press the Trig soft key or move the cursor using the arrow keys to Input Trig, and
then press ENTER.
The Input Trigger dialog box will appear.

If you pressed Trig in step 1, the Trigger dialog box will appear. Use the arrow keys to move
the cursor to Input Trigger, and then press ENTER.

123 .
Line
ARZZ00-126 TLS MODULE
width

Opt ¥ |Wavelength

on| 1440. 000mn of

&l wi->
50 .0nm/sec B
Linewidth Narrow
Input Trig Ignore ‘ Trig ’
Output Trig Disable J |
Hore
0S4 Sync ¥|| 33

2. Move the cursor using the arrow keys to Sweep Start, and then press ENTER.
Sweep Start is shown in the Input Trig field.

1123
ARZ200-136 TLS MODULE 0K

Opt ¥ |Wawelength

On 1440 000[1]11 Cancel

20 .0nm/sec
Ignore Narrow

| ) W )

Ignore
Qutput 1rig Disable J
0S4 Sync v

Explanation

Valid Input Trigger Modes During Sweep Measurement

Manual Sweep Stepped Sweep Continuous Sweep
Ignore Yes Yes Yes
Sweep Start Yes Yes Yes

IM 735101-03EN
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5.3

Trigger Output

The trigger can be output to the outside every time the sweep conditions, which have
been specified, are executed.

There are four conditions shown below.
» Making the trigger output disabled:

» Outputting the trigger at each sweep step:

Disable

Step Finished

» Outputting the trigger after completion of the sweep: Sweep Finished

» Outputting the trigger after starting of the sweep:

Making the Trigger Output Disabled

Procedure

Sweep Started

1. Press the Trig soft key or move the cursor using the arrow keys to Output Trig,
and then press ENTER.
The Output Trigger dialog box will appear.

If you pressed Trig in step 1, the Trigger dialog box will appear. Use the arrow keys to move
the cursor to Output Trigger, and then press ENTER.

v2 |3 .
ARZ2200-128 TLS MODULE t;zgh
Opt ¥ |Wawelength
on| 1440. 000nm af
al| wL-»
50 .0nm/sec WLO
Linewidth Narrow
Input Trig Ignore ( Trig)
Qutput Trig Disable J |
Hore
0S4 Sync || ¥4

2. Move the cursor using the arrow keys to Disable, and then press ENTER.

1|23
AEZZ00-136 TLS MODULE

Close

Opt

) 4

On

Havelength

1440..000nn

1| 2]3

ARZZ00-136 TLS MODULE

Opt X

On

Havelength

1440".0000n

ENTER
Input Trig nm/sec & m
Ignore '
; Narrow
Output Trig =
Disable Ignore Step Finished
isable Sweep Finished
.| Sweep Started
UbA 3YNG S 1

DK

Cancel
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5.3 Trigger Output

Outputting the Trigger at each sweep step

The trigger is transmitted whenever the wavelength of a step is reached.

Procedure

1. Press the Trig soft key or move the cursor using the arrow keys to Output Trig,
and then press ENTER.
The Output Trigger dialog box will appear.

If you pressed Trig in step 1, the Trigger dialog box will appear. Use the arrow keys to move
the cursor to Output Trigger, and then press ENTER.

12]3

AR2200-12& TLS MODULE

Opt ¥ |Wawelength

on| 1440. 000nm of

Line
width

A]| wL->
50 .0nm/sec i
Linewidth Narrow
Input Trig Ignore l Trig ’
Qutput Trig Disable J |
Hore
0S4 Sync v|| 33

2. Move the cursor using the arrow keys to Step Finished, and then press ENTER.
Step Finished is shown in the Output Trig field.

1723
ABZ200-136 TLS MODULE DK
Opt ¥ |Wavelength

On 1440 000“]“ Cancel

JOnm/sec
Di=able Narrow
Step Finished Ignore

Sweep Finished Disable
Sweep Started —J

et B e sl

¥
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5.3 Trigger Output

Outputting the Trigger after Completion of the Sweep

Procedure

Press the Trig soft key or move the cursor using the arrow keys to Output Trig,

and then press ENTER.

The Output Trigger dialog box will appear.

If you pressed Trig in step 1, the Trigger dialog box will appear. Use the arrow keys to move

the cursor to Output Trigger, and then press ENTER.

2|3 -
AN2200-136 TLS MODULE t:gfh
Opt ¥ |Wavelength
onl 1440.000nm| .
50.0nm/sec & 3t6>
Linewidth Narrow || ——
Input Trig Ignore
Output Trig Disable J  hore |
ore
0SA Sync x| 34

1123
ARZ200-136 TLS MODULE

Opt ¥ |Wawvelength

on| 1440. 00011111

G LOnm/sec
Di=able Narrow
Step Finished Ignore

Sweep Started

— =l ol —1 o

[Sweep Finished || purrpmre ey
Sweep Finizhed DlS&bleJ

DK

Cancel

hd

2. Move the cursor using the arrow keys to Sweep Finished, and then press ENTER.
Sweep Finished is shown in the Output Trig field.

IM 735101-03EN
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5.3 Trigger Output

Outputting the Trigger after Starting of the Sweep

Procedure

1. Press the Trig soft key or move the cursor using the arrow keys to Output Trig,

and then press ENTER.
The Output Trigger dialog box will appear.

If you pressed Trig in step 1, the Trigger dialog box will appear. Use the arrow keys to move
the cursor to Output Trigger, and then press ENTER.

1| 2|3
ARZZ00-136 TLS MODULE

Opt ¥ |Wavelength

on| 1440. 000mn of

Line
width

50.0nm/sec & 3::?
Linewidth Narrow | || — |
Input Trig Ignore
Output Trig Disable J  hore |
0S4 Sync v|| 34

2. Move the cursor using the arrow keys to Sweep Started, and then press ENTER.
Sweep Started is shown in the Output Trig field.

1123
ARZ200-136 TLS MODULE (1] 4

Opt ¥ |Wawvelength

on| 1440 000mm [garees

G LOnm/sec
Di=able Narrow
Step Finished Ignore

Sweep Finished Disable
Sweep Started —J

— =l ol —1 o

hd
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5.3 Trigger Output

Explanation

* Disable
Making the trigger output disabled (Default setting)
e Step-Finished
The trigger is transmitted whenever the wavelength of a step is reached.
e Sweep-Finished
Outputting the trigger after completion of the sweep
* Sweep-Started
Outputting the trigger after starting of the sweep

Valid Output Trigger Modes during Sweep Measurement

Manual Sweep Stepped Sweep Continuous Sweep
Disable Yes Yes Yes
Step Finished Yes Yes Yes
Sweep Finished Yes Yes Yes
Sweep Started Yes Yes Yes
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5.4 Others

Changing the Power Display Unit

Either [dBm] or [W] can be selected for the wavelength display unit of Power.
This section describes how to change the power display unit.

Procedure

1. Press the Unit soft key.
The Unit dialog box will appear.

1| 2|3
ARZZ00-136 TLS MODULE

Opt ¥ |Wavelength

on| 1440. 000mn

D5A
Sync

WL Ref 1501.743nm 2| yenu
Start WL 1440 ,000nm J
Stop WL 1640 .000nm
Step WL 0.3500nm

Hore
Power x +6 .9dBm v|| 4

2. Move the cursor using the arrow keys to Power Unit, and then press ENTER.
The Power display unit dialog box will appear.
1123 |
ABZ200-1326 TLS MODULE Close

Opt ¥ |Wavelength

on| 1440. 000nm

Power Unit J743nm &
dBm
-000nm | |
Wavelength Unit
i +000nm
+S00nm
Fower & +6.9dBm

3. Scroll the dialog box display with the arrow keys to move the cursor to dBm or W,
and then press the OK soft key or ENTER.
The unit for Power display will change.

112]3

ARZZ00-136 TLS MODULE DK
Opt ¥ |Wavelength
On 1440 000“]“ Cancel
[Enter J743nm &
[ dBm | » 000nm J
L 000nm
+500nm
Fower & +6.9dBm .

Explanation

It is possible to switch the display between the dBm display and W display.
The wavelength and frequency are calculated from the following formula.
PdBm = 10 logPw
Pw: Optical power (mW)
PdBm: Optical power (dBm)
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Changing the Wavelength Display Unit

Procedure

1. Press the Unit soft key.
The Unit dialog box will appear.

|23
ARZ200-1326 TLS MODULE gi:c
Opt ¥ |Wawelength
on| 1440. 000nm

WL Ref 1501.743nm & yenu
Start WL 1440 ,000nm J
Stop WL 1640 .000nm
Step WL 0.3500nm

Hore
Power * +6.9dBm (| 174

ARZZ00-136 TLS MODULE

Close

Opt ¥ |Wavelength
on| 1440. 000nm
Power Unit J743nm &
dBin :000nm | |
Wavelength Unit
- +000nm
+500nm
Fower & +6 . 9dBm

¥

ARZ200-136 TLS MODULE

Opt ¥ |Wawelength

on| 1440. 000nm

DK

Cancel

[Enter] +743nm [+

[ | " .000nm J
TH= 000nm
+S00nm
rower ¥ +6.9dBm

Either “Wavelength” [nm] or “Frequency” [THz] can be selected for the display unit. This
section describes how to change the display unit from “Wavelength” (wavelength) to
“Frequency” (frequency).

2. Move the cursor using the arrow keys to Wavelength, and then press ENTER.
The Wavelength display unit dialog box will appear.

112]3

3. Scroll the dialog box display with the arrow keys to move the cursor to nm or THz,
and then press the OK soft key or ENTER.
The Wavelength display will change to Frequency.

112]3
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5.4 Others

Explanation

It is possible to switch the display between the dBm display and W display.
The wavelength and frequency are calculated from the following formula.
PdBm = 10logPw
Pw: Optical power (mW)
PdBm: Optical power (dBm)

It is possible to switch the display between the wavelength display and frequency display.
The wavelength and frequency are calculated from the following formula.

A display (nm) x 10° = C/(fdisplay (THz) x 10"?)

A display: Display wavelength (nm)

fdisplay:  Display frequency (THz)

C: Light velocity in vacuum (2.99792458 x 108 m/s)
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Synchronous Sweep with AQ6370C Optical Spectrum Analyzer

By combining this unit with the AQ6370C Optical Spectrum Analyzer, the synchronous
sweep measurement can be performed. This section describes how to set the synchronous
sweep measurement. The wavelength for the synchronous sweep of the AQ2200-136
and optical spectrum analyzer is 1440 to 1640 nm. In this measurement system, points
where cannot be measured correctly due to effects of the humidity exist close to the short
wavelength (1440 to 1510 nm) of the allowable sweep range.

The cause of this trouble is that the atmospheric moisture content existing on the

optical path inside the optical spectrum analyzer absorbs the light to be measured.

The measurement value is changed by the atmospheric status and/or wavelength
reproducibility of the measurement system every time the measurement is performed.
Additionally, since the optical path of the optical spectrum analyzer is longer than that of
the optical power meter due to its measuring principle, the humidity may adversely affect
the optical spectrum analyzer easily.

To improve this effect, it is necessary to control the humidity around the optical spectrum
analyzer.

112]3 S,

ABZ200-1326 TLS MODULE 0SA
Sync
Opt ¥ |Wavelength ¥

on| 14400000 | yie

Sweep Speed 50.0nm/sec | wenu
Linewidth Narrow
Input Trig Ignore
Output Trig Disable J

= Hore
0SA Sync )ﬂ 174

|— When mounting this unit on the Frame Controller,
this item is fixed at “ON”.

Follow the steps below to connect AQ2200-136 and AQ6370C.

1. Connect the GP-IB connector on the rear of the Frame Controller and the GP-IB2
connector on the AQ6370C with the GP-IB cable.

2. Connect TRIGGER OUT on the rear of the Frame Controller and TRG MODE
SMPL TRG IN on the AQ6370C with the coaxial cable.

3. Connect TRIGGER IN on the rear of the Frame Controller and TLS SYNC OUT
on the AQ6370C with the coaxial cable.

When measuring an object device to be measured, first start the sweep with the
AQ2200-136 connected to the AQ6370C using the short fiber to perform the reference
measurement. Additionally, it is absolutely necessary that the difference in wavelength
between AQ2200-136 and AQ6370C is smaller than the resolution set on the AQ6370C.
To satisfy this condition, the resolution of the AQ6370C is set to 2.0 nm.

For details about how to set the resolution, see the User’s Manual for AQ6370C.

The setup items you must set on the TLS module are WL Cal (wavelength calibration),
Linewidth (line width), and Power (optical output level).
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5.4 Others

AQ2211/AQ2211 Frame Controller AQ6370C Optical Spectrum Analyzer
TRIGGER OUT TRIGGER IN
TRIGGER IN

TRIGGER OUT

ny

GP-IB Connector GP-IB2 Connector
Connection Diagram for Synchronous Sweep of AQ2200-136 and AQ6370C

Operating the AQ6370C
Setting the GP-IB Address
» Setting the GP-IB Address of the Turnable Laser Source

1. Press SYSTEM.

2. Press the MORE 1/4 soft key.
The MORE 2/4 soft key menu is displayed.

3. Press the GP-IB SETTING soft key.

4. Press the TLS ADDRESS soft key.
The address setting screen is displayed.

5. Enter the GP-IB address of the turnable laser source connected to the
instrumentusing the rotary knob, arrow keys, or numeric key pad.

6. Enter a numerical value, then press ENTER.

» Setting the GP-IB2 Port Address

7. Press the GP-IB2 PORT ADDRESS soft key.
The address setting screen is displayed.

8. Enter the instrument’'s GP-IB2 port address using the rotary knob, arrow keys, or
numeric key pad.

Note
*  When performing TLS synchronous sweep, sample trigger, sweep trigger, and sweep status
output (trigger output) cannot be performed.
* Make sure that the GP-IB2 port address is not the same as that of the AQ2211/AQ2212.
» The GP-IB address of the AQ2211/AQ2212 is set to 20 when shipped out from the factory.
The initial GP-IB2 port address is 2.

Executing Synchronous Sweep

9. Confirm that the SYSTEM CONTROLLER soft key in the soft key menu in step 4
is turned ON.

10. Press SETUP.
11. Press the MORE1/2 soft key.
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12. Press the TLS SYNC SWEEP soft key.
It turns ON.

13. Press the SWEEP key.

14. Press the REPEAT or SINGLE soft key.
The turnable laser sources wavelength sweeps in conjunction with the instrument.

Note
* The resolution setting for the function is fixed to 2 nm.
* Wavelength mode is set to vacuum wavelength mode.
* make sure that the span does not exceed the turnable width of the turnable laser source.
» Set the output power and line width of the tunable laser source in advance.
» Synchronous sweeping cannot be performed in pulse light measurement mode while “AUTO”
measurement is being performed.
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Chapter 6  Optical Output with Variable Wavelength (For DWDM: C-band and L-band)

6.1 Configuring the Grid Wavelength Light Source
(Grid TLS Module)

Supported on firmware version (FIRM VER) 3.00 and later.

The operation screens of the AQ2200-131 are used in the explanations below.
If you are using the AQ2200-132, refer to the operation screen below, and configure each
channel.

* Example of an AQ2200-132 detail screen

D1: Channel 1 (OUTPUT1)

D2: Channel 2 (OUTPUT2)
)2 |z I

Opt

Off
Grid mode FEER/S

190.0000THz | | L
1577

« 3550m
Grid Channel [ Grid

Grid Channsl|

+31 +0 Chan
Fine Tune
+0. 000GHz .
Grid Space Grid Space _ Fine
100, OGHz 100. 0GH=z Tune

Reference Reference

190, 0000 TH=z

Soft Key Menu List

Hore

‘ 5 ‘wer+ 14. 00dBm 24

Displayed Name Explanation

Opt Turns the laser output on and off

FREQ/WL Sets the output frequency (wavelength)

Grid Chan Sets the grid number

Fine Tune Fine-tunes the output frequency

Grid Space Sets the frequency spacing between grid lines
Ref Sets the frequency to use as the grid number reference (channel 0)
Power Sets the output power value
ATT Sets the output power attenuation

Dither Selects dither (laser output modulation)

PL Offset Sets the output power offset

Freq Offset Sets the output frequency offset

Grid Mode Turns the grid mode on and off

Unit Selects the displayed unit

Menu Information

Turning ON/OFF the Laser Output

Procedure

To turn ON or OFF the laser output, two setting methods are provided.

Select a desired setting method corresponding to the application.

Follow the steps below to turn ON or OFF the laser output.

When you turn on the laser output, the module panel LED blinks until the output
stabilizes. When it stabilizes, the LED turns on.

Setting through the Panel of the Grid TLS Module
Press OUTPUT on the Grid TLS panel to switch the light source between ON and OFF
each time you press the key.

IM 735101-03EN
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Setting through the Panel of the Frame Controller
1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Grid TLS module as the current module.

3. Press the Opt soft key or move the cursor using the arrow keys to Opt and press
ENTER.

The dialog box will appear.

D o
ARZ200-131 GRID TLS MODULE
Opt Frequency orid mode || Nt |
FREQ/
011 |193.1000THz |w
1552, 524nm
Grid Channel +31 4&l| Grid
Chan
Fine Tune +0 . 000GHz
Grid Space 100.0GHz || Fne
Reference 190.0000TH=z
Hore
Power + 14.00dBm 4| 274

4. Move the cursor using the arrow keys to either of On or Off and press the OK soft
key or ENTER.

When the Executing indication disappears, the laser is on.

123 I
ARZ200-1321 GRID TLS MODULE DK
Opt Frequency &rid mede
011 (193. 1000THz |aneet
1552, 524nm
[ jenter +31 &
[F| off +0.000GHz
) e 100.0GHz -
Reference 190.0000THz
Power + 14.00dBm .
Note

When Lock is shown in the “Opt” field, the laser output cannot be started.
When starting the output, check the following two points.
« Interlock connector is open.
-> After you short-circuit the interlock connector with the short-circuit pin, set Lock to Off.
For details, see section 13.4 “Locking the Laser Output”.
* Laser output is locked.

-> Follow the steps stated in “Locking the Laser Output”(section 13.4) to unlock it.

A  WARNING |

Never look at the optical output connector or the top end of the optical fiber connected to
the optical output connector while the laser beam is being output.

The invisible laser beam cannot be seen. However, if the laser beam enters your eye(s),
this may cause eye injury and the eyesight to be ruined excessively.

IM 735101-03EN



6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

French

A AVERTISSEMENT

Ne jamais regarder le connecteur de sortie optique ou I'extrémité supérieure de la
fibre optique raccordée au connecteur optique pendant la génération du faisceau
laser. Le faisceau laser est invisible. S'il atteint I'oeil ou les yeux, il peut causer des
Iésions oculaires et endommager considérablement la vue.

Setting the Frequency (Wavelength)

Procedure

This section explains how to change the frequency (wavelength) of the laser output.

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Grid TLS module as the current module.

3. Press the FREQ/WL soft key or move the cursor using the arrow keys to
Frequency (Wavelength) and press ENTER.
The Frequency (Wavelength) dialog box will appear.

1|23
ARZZ00-131 GRID TLS MODLULE Upt
Opt Frequency ocrid mode
FREQ/
On (193. 1000THz
1552.524nn |\ /|
Grid Channel +31 4| Grid
Chan
Fine Tune +0 . 000GHz
Grid Space 100.06Hz | fone
Reference 190.0000THz
Hore
Pouwer + 14.00dBm x| 274

4. Use the +Grid Space or —Grid Space soft key to change the value and press the
OK soft key or ENTER. You can also change the value using the numeric keypad
and the arrow keys.

123 I |
AR2200-131 GRID TLS MODULE 0K
Opt Frequency crid mode

On (193. 1000THz |cancer

1552, 524nmn
8] lEnter] +31 &
F 193, 1000TH= m
B 100.06Hz | | Sanee
Reference 190 .0000TH=z . Change the frequency
E— T 14.00dEm ég:::g in steps of the specified
* ¥ grid spacing.
Note

« If the displayed unit is set to THz, frequencies are displayed.
« If the displayed unit is set to nm, wavelengths are displayed.
*  When the grid mode is on, the input value is rounded to the closest grid line frequency.
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Explanation

The display wavelength has the following relationship.

F output (THz) = Reference (THz) + Grid Space (GHz) x 103 x Grid channel + Fine Tune
(GHz) x 108

f (THz) = f output (THz) + Freq offset (GHz) x 103

A (nm) = C/(f (THz) x 10%)

where
A Display wavelength (nm)
Freq Offset: Frequency offset value (GHz)
F output: Output frequency

f: Display frequency (THz)
c: Light velocity in vacuum (2.99792458 x 108 m/s)
Note

For details about Freq Offset, see Changing the Frequency (Wavelength) Offset (page 6-16).
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Setting the Grid Number (When Grid Mode is On)

Procedure

Specify a frequency (wavelength) on the grid using a grid number.

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Grid TLS module as the current module.

3. Press the Grid Chan soft key or move the cursor using the arrow keys to Grid
Channel and press ENTER.
The Grid Channel dialog box will appear.

12|23
ARZZ00-131 GRID TLS MODULE Upt
Opt Frequency ocrid mode

FREQ./

0n|193.1000THz | w
1552, 524nm

Grid Channel 131 4
Fine Tune +0.000GHz | [ | >—"1
Grid Space 100.0GHz | ne
Reference 190 .0000TH=z

Hore
Power + 14.00dBm (| 274

4. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

12 )3 I |
ARZZ200-1321 GRID TLS MODULE DK
Opt Frequency crid nede

On {193. 1000THz |cancer

1552, 524nm
[7] Enter 131 4
F 30 +0.,000GHz
B 100,0GHz
Reference 193.0000TH=
Power + 14.00dBm o
Note

When Grid mode is Off, the Grid Chan soft key and Grid Channel are not available.

Explanation

The grid assigned to the reference frequency will be channel 0.

Using this channel as the reference, set the numbers for +1 (wavelength of the first grid
line on the right), +2 (wavelength of the second grid line on the right), and -1 (wavelength
of the first grid line on the left).

-3 -2 -1 +0 +1 +2 +3 Grid Channel

E | | ; | E

: : ) Grid : H H

' ' ' ¢ ' '

A H n Space 5 H A
192.7 192.8 192.9 193.0 193.1 193.2 193.3  Frequency (THz)

1

Set to the reference frequency (Reference)
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Fine-Tuning the Frequency (Wavelength)

Procedure

You can adjust the center frequency (wavelength) of the grid in 0.001 GHz steps.

1. Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the Grid TLS module as the current module.

3. Press the Fine Tune soft key or move the cursor using the arrow keys to Fine
Tune and press ENTER.
The Fine Tune dialog box will appear.

123
ARZ200-131 GRID TLS MODULE Dpt
Opt Frequency arid mode
FREQ/
On|193.1000THz |w
1552, 524nm
Grid Channel +31 4&l| Grid
Chan
Fine Tune +0 . 000GHz
Grid Space 100.0GHz —
Reference 190.0000TH=z |
Hore
Power + 14.00dBm 4| 274

4. Change the numeric value with the numeric keypad or the arrow keys. At this
time, when changing the numeric value with the arrow keys, the set value is set
immediately.

112]3

ARZ200-131 GRID TLS MODULE

Opt Frequency arid mode

On|193.1000THz

1552, 524nmn
E +31 4
[F| ©:0086H= ™30 000GHZ
[Gsemmeme——=)""100.06Hz -
Reference 190.0000TH=

Power + 14.00dBm .

Note
» For suffix code -T4, Fine Tune is not available.
* Fine-tuning is not possible when the optical output is OFF.
*  When you change a value with the arrow keys, the value is updated and reflected in the
displayed measured values immediately.
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Setting the Frequency Spacing between Grid Lines

Procedure

You can set the spacing between grid lines by entering a value or by selecting from a list
of fixed values.

1.
2.
3.

4.

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the Grid TLS module as the current module.

Press the Grid Space soft key or move the cursor using the arrow keys to Grid
Space and press ENTER.
The Grid Space dialog box will appear.

12]2 -
ARZZ00-131 GRID TLS MODLULE
Space
Opt Frequency ocrid mode
0f£(192.9000THz | Ref
1534, 134nm
Grid Channel -1 &l pover
Fine Tune +0 . 000GHz
Grid Space 100.0GHz —|| ATT
Reference 193.0000THz
Hore
Pouwer + 14.00dBm x| 374

Use the arrow keys to select Grid Space, and press the OK soft key or ENTER.
Use the arrow keys to select the spacing you want to set, and press the OK soft
key or ENTER. If you select Manual, proceed to step 5.

112)3 112)3
ARZZ00-131 GRID TLS MODULE Clo=e ARZZ00-131 GRID TLS MODULE 0K
Cy Grid mode CY Grid mode
Grid Space ﬁ Grid Space ﬁ
100GHz 000THz 100GHz 000THz |Gancel
1552, 524nn ———— 1552, 524nn
Hanual +31 & m +31 Fy
“““ —_— => 25GHz ——

0. 000GHz i 0.,000GHz
serrrmre—=/100.0GHz — 100.0GHz —
Reference 190 .0000TH=z Hanual 190 .0000TH=z
Power + 14.00dBm o o + 14.00dBm o

5. Move the cursor using the arrow keys to Manual and press ENTER.

The Manual dialog box will appear.

11213 |

AR2200-121 GRID TLE MODULE

CY Grid mode

000TH=

Grid Space

DK

Cancel

100GH=
1352, 5324nm
+31 &
25GH= T TTES
. 0.000GH=z
100GH= 100.0GHz —
(Hanual | 190.0000THz

o

+ 14.00dBm o
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

6. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

11219 | 11219 |
ARZZ00-131 GRID TLS MODULE Clo=ze ARZZ00-131 GRID TLS MODULE 0K
Cy Grid mode Cy Grid mode
Grid Space ﬁ OOOTH Grid Space OOOTH Cancel
7z 7z
Manual 1552, 524nm Manual 1552, 524nm
Hanual n Hanual n
100. 0GHz 31 =) —+31
0.000GHz [Enter] 0.000GHz
e — 100.0GHz — == 100, 96Hz| J==3100,0GHz —
Reference 190, 0000THz Re 190, 0000THz
Power + 14.00dBm o Power + 14.00dBm o
Note

* For suffix code -T4, 25 GHz and Manual are not available.
* You cannot set the spacing when the laser output is on.
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Setting the Frequency to Use as the Grid Number Reference (Channel 0)

Procedure

Set the frequency (reference frequency) of channel 0.

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Grid TLS module as the current module.

3. Press the Ref soft key or move the cursor using the arrow keys to Reference and
press ENTER.
The Reference dialog box will appear.

123 -
ARZZ00-131 GRID TLS MODULE Grid
Space
Opt Frequency arid mode
On|192.9000Tl
1554, 134nm
Grid Channel -1 & poyer
Fine Tune +0 . 000GHz
Grid Space 100.0GHz —|| AIT
Reference 193.0000TH=z
Hore
Power + 14.00dBm | 374

4. Use the +Grid Space or —Grid Space soft key to change the value and press the
OK soft key or ENTER. You can also change the value using the numeric keypad
and the arrow keys.

1123
AR2200-131 GRID TLS MODULE 0K
Opt Frequency arid mode
On (193. 1000THz |cance
1552, 524nmn
6] lEnter] +31 &
F 190, 000 TH= m
Gl 100.06Hz | | Sonee
Reference 190.0000THz ~— Change the frequency
s in steps of the specified
Power + 14.00dBm 4| Space grid spacing.
Note

* You cannot use the wavelength display.
» In the following situations, only grid line frequencies can be selected.
+ Suffix code -T4
« Suffix code -T2 with frequency spacing between grid lines is not set to Manual
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Setting the Output Power Value

Procedure

Explanation

1. Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the Grid TLS module as the current module.

3. Press the Power soft key or move the cursor using the arrow keys to Power and
press ENTER.
The Power dialog box will appear.

123 :
ARZE00-131 GRID TLS MODULE Grid
Space
Opt Frequency arid mode
0n|192.9000THz | Ref
1554, 134nm
Grid Channel g
Fine Tune +0.000GHz | || [-S—"
Grid Space 100.0GHz —|| ATI
Reference 193.0000THz
Hore
Power + 14.00dBm .| 374

4. Change the numeric value with the numeric keypad or the arrow keys. At this
time, when changing the numeric value with the arrow keys, the set value is set
immediately.

123 I
ARZ200-121 GRID TLS MODULE
Opt Frequency orid mede
On{193.1000TH=z
1552, 524nm
Gi +31 &
[F| 14-08dBn +0.0006GHz
B 100.06GHz -
Reference 190.0000THz
Power + 14.00dBm ,
Note

When you change a value with the arrow keys, the value is updated and reflected in the
displayed measured values immediately.

With the AQ2200-131/132, you can output the laser beam by specifying an absolute
power value. The following shows the relationship among the laser beam output power,
attenuation amount, and power offset value.

PL (dBm) = P default (dBm) - ATTN(dB)

P display (dBm) = PL (dBm) + PL Offset (dB)

where

PL: Laser output power (dBm)

P display: Output power display value (dBm)

P default: Maximum output power at shipment (dBm)

ATTN: Attenuation amount (dB) (See Attenuating the Laser Output (next page).)

PL Offset: Power offset value (dB) (See Changing the Offset of the Display Output
Power (page 6-15).)

Note

The connector connection status, environment, and/or secular change may affect the P default.

Therefore, the values set in Pdisplay are not guaranteed. These values are used as reference.

6-10
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Setting the Output Power Attenuation

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Grid TLS module as the current module.

3. Press the ATT soft key or move the cursor using the arrow keys to Attenuation
and press ENTER.
The Power dialog box will appear.

23 -
ARZEO0-131 GRID TLS MODULE Grid
Space
Opt Frequency arid mode
0n|192.9000THz | Ref
1554, 134nm
Power + 14.00dBm | poyer
Attenuation 0.00dB
Dither Sinusoidal
PL Offset 0.00dB| ([T T |
—II| More
Freq Offset 0.0GHz | 4| 3/4

4. Change the numeric value with the numeric keypad or the arrow keys. At this
time, when changing the numeric value with the arrow keys, the set value is set
immediately.

1123
ARZ200-121 GRID TLS MODULE
Opt Frequency orid mede
On|193.1000THz
1552, 524nm
E + 14,00dBm &
4] 0088 0.00dB
s Off
PL Offset 0.00dB
Freq Offset 0.0GHz o,
Note

» The range varies depending on the suffix code.
Suffix code -T4: 0 to 4 dB
Suffix code -T2: 0 to 6 dB

*  When you change a value with the arrow keys, the value is updated and reflected in the
displayed measured values immediately.
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Turning Dither (Laser Output Modulation) On and Off

Procedure

Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the Grid TLS module as the current module.

Press the Dither soft key or move the cursor using the arrow keys to Dither and

press ENTER.
The Dither dialog box will appear.

123

ADZZ00-131 GRIE TLS MODULE

Opt Frequency arid mode
01 (193.1000TH=z

1552, 524nm

Attenuation 0.00dB

Dither Off

PL Offset 0.00dB

Freq Offset 0.0GH=z

Grid Mode ON 5

PL
Offset

Freg
Offzet

Grid
Hode

Hore
4,4

4. Use the arrow keys to select Sinusoidal or Off, and press the OK soft key or

ENTER.
112]3 112]3
ARZZ200-1321 GRID TLS MODULE Clo=ze ARZZ200-1321 GRID TLS MODULE DK
y Grid mode y Grid mode
Dither Dither
o 00THz o 00THz |cancel
552, 524nm 552, 524nm
Di therR 0.00dB & futer] 0.00dB &
""" — => Off —
Dither |Select Off Off
SBS Stppress 0.00dB 0.00dB
Ditherf 0.0GHz DitherF 0.0GHz
20()MHz R —— 200MHz R ——
ON 3 ON 3
— Dither R cannot be changed.
Note

You cannot set the spacing when the laser output is on.

Selecting the Dither Mode

5. Move the cursor using the arrow keys to Dither Select and press ENTER.

The Dither Select dialog box will appear.
1023 |

ARZ200-121 GRID TLS MODULE

Close

¥ Grid mode

Dither
Sinusoidal OOTHZ
552, 524nm
DitherR 0.00dE &
Dither Select jusoidal
SBS Suppress 0.00dB
DitherF 0.0CHz
200MH=
ON 5
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Use the arrow keys to select AM Tone or SBS Suppress, and press ENTER. If you
select AM Tone, proceed to step 7.

112]3

ARZ200-131 GRID TLS MODULE (1] 4

Y Grid mode

Ditherl-]ﬂ: OOTHZ Cancel

352, 524nm
Ditherk 0.00dR &
oFf
S 0.00dB
—
AH Tone 0.0GHz
ON 5

6. Move the cursor using the arrow keys to Dither F and press ENTER.
The Dither F dialog box will appear.

11213 |

BEZE00-131 GRID TLS MODULE Close
Y Grid moda
Dither
Sinusoidal OOTHZ
352, 524nm
Ditherk 0.00dB &
Dither Select fusoidal
SBS Suppress m
Di therF 0 oOGHZ
200HH= —
ON 3

Change the numeric value with the numeric keypad or the arrow keys, and press

the OK soft key or ENTER.
1123 I |
AR2200-131 GRID TLS MODULE 0K

Y Grid mode

Dither OOTHZ Cancel

Sinusoidal

352, 524nm

Ditherk 0.00dR &
Dither Select fusoidal
SBS Suppress 0.00dB

Enter ™
20TMHZ 0.0GHz
ON 'y
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

7. Move the cursor using the arrow keys to Dither A and press ENTER.
The Dither A dialog box will appear.

123 I |
ARZ2200-131 GRID TLS MOCULE Close
Y Grid mode
Dither
Sinusoidal OOTHZ
552, 524nm
Ditherk 0.00dB &
Dither Select fusoidal
AM Tone 0.00dB
Ditherh 0.0CHz
0.0%
ON

Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

11213
AN2200-131 GRID TLS MODULE 0K
Y Grid mode
Di ther
Sinusoidal OOTHZ Cancel
352, 524nm
DitherR 0.00dB &
Dither Select fusoidal
M Tone 0.00dB
i+ m
0.3 0.0GHz
ON i
Note

» Dither R cannot be changed.
» For suffix code -T4, Dither is not available.
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Changing the Offset of the Display Output Power

Procedure

You can use a value, that a power offset value (-80.00 to +80.00 dB) is added to the
output power, as power display value.

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Grid TLS module as the current module.

3. Press the PL Offset soft key or move the cursor using the arrow keys to PL Offset
and press ENTER.
The PL Offset dialog box will appear.

1|23
ARZEN0-121 GRID TLS WODULE Di ther
Opt Frequency ocrid mode
On [193. 1000THz
1552, 524nn | [Nt |
s il |F
Attenuation 0.00dB D;?ge o
Dither off
PL OFfset 0.00dB || hoao
Freq Offset 0.0GHz
Hore
Grid Mode ON 5[ 474

4. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

12|53 I |
ARZ200-131 GRID TLS MOCDULE 0K
Opt Frequency arid mode
On {193. 1000THz |cancer
1552, 524nm
Iy jEnter 0.00dB *
D 0.0%dB Sinusoidal
[Pl 0.00dB
Freq Offset 0.0GH=z
Grid Mode ON 5
Note

Use the power offset to change the displayed laser output power value.
Even if you change the power offset value, the laser output power will not change.
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Changing the Output Frequency Offset

Procedure

You can display frequencies with a frequency offset value added to output frequencies.

1.

Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the Grid TLS module as the current module.

Press the Freq Offset soft key or move the cursor using the arrow keys to Freq

Offset and press ENTER.

The Freq Offset dialog box will appear.

1|23
BRZZ00-131 GRID TLS MODULE Di ther
Opt Frequency arid mode
PL
On (193. 1000THz |o¢¢set
1552, 524nm
: i (F )
Attenuation 0.00dB D;:ge o
Dither Off
PL Offset 0.00dB | || poid
Freq Offset 0.0GHz
Hore
Grid Mode ON 5| 2s4

4. Change the numeric value with the numeric keypad or the arrow keys, and press

ARZ200-121 GRID TLS MODULE DK
Opt Frequency orid mede
On {193. 1000THz |cance?

1552, 524nn

Y jEnter 0.00dB *

D 0. J6Hz Sinusoidal

Pl 0.00dB

Freq Offset 0.0GHz

Grid Mode ON 5

Note

Changing the frequency offset does not change the laser output frequency.

the OK soft key or ENTER.

Even when the unit is nm, you must set the frequency offset in units of GHz.

112]3

Use the frequency offset to change the laser output frequency display value.

For the relationship between the laser output frequency and frequency offset, see "Setting the
Frequency (Wavelength)" on page 6-3.
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Turning the Grid Mode On and Off

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Grid TLS module as the current module.

3. Press the Grid Mode soft key or move the cursor using the arrow keys to Grid
Mode and press ENTER.
The Grid Mode dialog box will appear.

D [
ARZ200-131 GRID TLS MODULE Di ther
Opt Frequency arid mode
PL
011 |193. 1000THz |orfset
1552, 524nm
* il |F
Attenuation 0.00dB D;:ge o
Dither Sinusoidal
PL Offset 0.00dB
Freq Offset 0.0GHz | || |
Hore
Grid Mode ON | 4-4

4. Use the arrow keys to select On or Off, and press the OK soft key or ENTER.

1|23

ARZZ00-131 GRID TLS MODLULE DK

Opt Frequency ocrid mode

0ff(193. 1000THz [cancel

1552, 524nm

[ jEnter 0.00dB &

D Off Sinusoidal

[ s 0.00dB

Freq Offset 0.0GHz

Grid Mode ON 3

Note

* You cannot set the spacing when the laser output is on.
» For suffix code -T4, this feature is not available (the grid mode is fixed at ON).

Explanation

Grid mode is a feature that rounds the specified frequency to the nearest grid line
frequency.
ON: Grid mode is enabled.
OFF: The specified frequency is set. Grid Channel, Grid Space, and Reference are
not available.
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Switching the Displayed Units

Procedure

You can switch the units that are used to display the power (dBm or W) and wavelength
(nm or THz).

1. Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the Grid TLS module as the current module.

3. Press the Unit soft key.
The Unit dialog box will appear.

D o
ARZ200-131 GRID TLS MODULE
Opt Frequency arid mode
On|193.1000THz
1552, 524nm
Grid Channel 131 4
Fine Tune +0 . 000GHz
Grid Space 100.0GHz —|| Henu
Reference 190.0000TH=z
Hore
Power + 14.00dBm 4| 174

Changing the Power Display Unit

4. Move the cursor using the arrow keys to Power Unit and press ENTER.
The dialog box for switching the displayed units will appear.

11213

ARZ200-131 GRID TLS MODULE Close
Opt Frequency &rid mede
On |193. 1000THz
1552, 524nn
Power Unit 131 &
dBm Prprp—
000GH=z
Wavelength Unit
TH=z 0.0GHz -
000THz
Power + 14.00dBm .

5. Move the cursor using the arrow keys to either of dBm or W and press ENTER.

112]3

ARZZ00-131 GRID TLS MODULE (1] 4
Opt Frequency ocrid mode
On (193. 1000THz |cance!

1552, 524nm
glEnter] +31 4

| dBm | 000GHz

- it

0.0GHz —

000THz
Power + 14.00dBm o
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6.1 Configuring the Grid Wavelength Light Source (Grid TLS Module)

Changing the Wavelength Display Unit

4. Move the cursor using the arrow keys to Wavelength Unit and press ENTER.
The dialog box for switching the displayed units will appear.
1123 |
ARZ200-131 GRID TLS MODULE Cloze
Opt Frequency arid mode
On |193.1000THz
1552, 524nm

Power Unit +3] &
dBm Prye———

Wavelength Unit
TH=

Power + 14.00dBm .

5. Move the cursor using the arrow keys to either of nm (wavelength display) or THz
(frequency display) and press ENTER.

v|23
ARZ2200-1321 GRID TLS MODULE DK
Opt Frequency crid mode
On |193. 1000THz |cane=2
1552, 524nm
I e +31 A
nm ’ 000GH=z
ea |0.0GH2 L
' {000THz
Power + 14.00dBm |,

Explanation

Power Display Unit
You can switch the power display unit between the dBm display and W display.
The following calculation formula shows the relationship between the dBm and W.

PdBm = 10 log Pw
Pw: Optical power (mW)
PdBm: Optical power (dBm)

Wavelength Display Unit

You can switch the display unit between the wavelength display and frequency display.
The following calculation formula shows the relationship between the wavelength and
frequency.

f (THz) x 102 = ¢ / (A display (nm) x 10°9)

where
A display: Display wavelength (nm)
f: Display frequency (THz)
c: Light velocity in vacuum (2.99792458 x 108 m/s)
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Chapter 7

Optical Output Attenuation

7.1

Attenuation by ATTN Module

Turning the Optical Output On (Enable) and Off (Disable)
You can turn the optical output on and off using the shutter function.

When you turn on the optical output, the module panel LED turns on.

Procedure

French

CAUTION

When you set optical output to ON, light resulting from attenuating the input light is
transmitted. Looking straight at the output light may be hazardous; do not do so.

ATTENTION

Lorsque la sortie optique est sous tension, la lumiére d'entrée atténuée est émise.
Ne pas regarder directement la lumiére de sortie, cela est dangereux.

Setting through the Panel of the ATTN Module
On the AQ2200-311/311A/331, press ENABLE/DISABLE.

On the AQ2200-312/332, press OUTPUT.

On the AQ2200-342, press OUTPUT 1 or OUTPUT 2.
The on/off state of the optical output changes.
When the optical output is on, the optical output indicator (ENABLE indicator on the AQ2200-
311/311A/331) or the OUTPUT key (on the AQ2200-312/332/342) lights.

Setting through the Panel of the Frame Controller
Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the ATTN module as the current module.
On the AQ2200-342, use the arrow keys (<, ») to select the target device.

Press Output or move the cursor using the arrow keys to Output and press

1.

2.
3.
4

ENTER.

The Output dialog box will appear.

AQ2200-311/311A/312/331/332 AQ2200-342
12 |3 12 |3 —
ARZZ00-331 ATTH MODULE Att ARZZ00-342 DUAL ATTH MODULE ATT
Attenuation Wawelength D1:Pover D2:Power
Wave Wave
0 - 000 ].SSO . 0 length _81 . ?0 _?? . 32 length
dB nm dBm dBm
. . : : ~\
Output Di=zable A'(' Output n‘t‘tenua‘tbolnoo a8 Attenusti onoo B Fy Dut Pb’
N FowerSet FowerSet
ATT Offset +0.00048 | | 0,00 dan [ 50,00 dn| ||
Wavelength Wavelength
PowerSet —62.001dBn Offset e eng1550 nm b eng1550 nm || |Offset
- Output Output
Power 62.001dBn More Dizable Disable More
ATT Offset ATT Offset
Power Dffset +0.000dB (| 274 .00 dB o 00as ¥l| 273
IM 735101-03EN 71
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7.1 Attenuation by ATTN Module

5. Move the cursor using the arrow keys to either of Enable or Disable and press the
OK soft key or ENTER.

112]3

ARZ200-331 ATTH MODULE

Attenuation

0.000

Hawvelength

DK

1550.0 |cancel

Disable
EY| BN Enablc | +0,0004d8
Pol Disable ~62.,001dBn | |
[Power —62.001dBn
Power Off=zet +(3,000dB ¥
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7.1 Attenuation by ATTN Module

Changing the Optical Attenuation

Procedure

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the ATTN module as the current module.
On the AQ2200-342, use the arrow keys (<, ») to select the target device.

R wbdnr

Press the Att soft key or move the cursor using the arrow keys to Attenuation and
press ENTER.
The Attenuation dialog box will appear.

AQ2200-311/311A/312/331/332 AQ2200-342
11213 11213 N
ARZZ00-321 ATTH MODULE Att ’ ARZ200-342 DUAL ATTH MODULE ATT ’
Attenuation Wawelength D1:Pover D2:Power
Wave Wave
0 o 000 ].SSO . 0 length _?? . ?S _?9 . ].6 length
dB nm dBm dBm
Ou‘tpu‘t Disable & Output nttenua‘t(i)olnoo . nttenua‘t(i)olnoo dB & Output
FowerSet FowerSet
ATT Offset +0.000dB - 0. 00 dBm 0. 00 dBm -
W, | th W, | th
PowerSet -62.001dBn _ | |offset e engisso nm e eng1550 nm || |Offset
- Output Output
Power 62 - 001 o HonRe ATT OFF Ei sable ATT OFF Ei sable HonRe
= =
Power Dffset +0.000dB (| 274 .00 dB o 00as ¥l| 273

5. Change the numeric value with the numeric keypad or the arrow keys, and press

ENTER.
1123
ARZ2200-331 ATTH MOCULE Att
Attenuation Wavelength
0.000 | 1S50.0
dB nm
0o Enable &
— 0.008dB
Al +0.000dB
PowerSet —62.001 dBn |
Power —62.,001dBn
Power Offzet +0.000dB ¥

Note

« “Executing” may appear when you change the attenuation amount or wavelength. You
cannot use the keys while “Executing” is displayed.

« If the attenuation amount is changed by a great amount on the AQ2200-342, it may take
some time for the output light to stabilize.

Explanation

In the ATTN Module, you can attenuate the laser by specifying an attenuation.
The following shows the relationship between the attenuation and attenuation offset
value.
ATT (dB) = ATTdisplay (dB) — AT Toffset (dB)
where
ATT: Attenuation (dB) SMF: 0 to 60 dB, 0.001dB step
0 to 40 dB, 0.01dB step (AQ2200-342)
MMF: 0 to 45 dB, 0.001dB step
ATTdisplay: Attenuation display value (dBm)
ATToffset:  Attenuation offset value (dB) (See “Changing the Attenuation Offset
Value” (page 7-5).
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7.1 Attenuation by ATTN Module

Changing the Wavelength

Procedure

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the ATTN module as the current module.
On the AQ2200-342, use the arrow keys (<, ») to select the target device.

Press the Wavelength soft key or move the cursor using the arrow keys to
Wavelength and press ENTER.
The Wavelength dialog box will appear.

R wbd=r

AQ2200-311/311A/312/331/332 AQ2200-342
1123 S 1023 S
ARZZ00-331 ATTH MODULE Att ARZZ00-342 DUAL ATTH MODULE ATT
Attenuation Wawelength - D1:Pover D2:Power ~
Wave Wave
0.000 | 1550.0 | len@; -78.23 |  -75.22 @ngth )
dB am N\_ dBm dBm J
Ou‘tpu‘t Enable & Dutput nttenua‘t(i)olnoo B nttenua‘t(i)olnoo dB & Dutput
FowerSet FowerSet
ATT Offset +0.000dB - 0. 00 dBm 0. 00 dBm -
Wavelength Wavelength
PowerSet —62.001dBn _ | |offset e eng1550 (0 b eng1550 nm || |OFfset
- Output Output
Power 62.001dBn More Disable Disable More
ATT Offset ATT Offset
Power Dffset +0.000dB (| 274 .00 dB o 00as ¥l| 273

5. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

To specify a typical wavelength, press the Typical soft key.
The typical wavelength switches each time you press the key.

1123 |
ARZ200-331 ATTH MODULE (1] 4
Attenuation Wavelength

0 . 000 ISSO . 0 Cancel
dB nm

Enable Typi-
cal
AT 1550. dnm +0,000d8
Po —62.,001dBn | |
Power -62.001dBn
Power Offszet +0.000dB ¥
Note

The typical wavelengths that you can choose from are 850 nm, 1300 nm, 1310 nm, and 1550
nm. The typical wavelengths that can be set vary depending on the module.

On ATTN modules that support SMF, you can select 1300 nm, 1310 nm or 1550 nm.

On ATTN modules that support MMF, you can select 850, 1300 nm, or 1310 nm.

Explanation

In the ATTN Module, you can set a more accurate attenuation by specifying a wavelength
For ATTN module applicable to SMF
Minimum settable wavelength: 1200.0 nm, 1260 nm (AQ2200-342)
Maximum settable wavelength: 1700.0 nm, 1640 nm (AQ2200-342)
For ATTN module applicable to MMF
Minimum settable wavelength: 800.0 nm
Maximum settable wavelength: 1370.0 nm
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7.1 Attenuation by ATTN Module

Changing the Attenuation Offset Value

Procedure

R b=

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the ATTN module as the current module.
On the AQ2200-342, use the arrow keys (<, ») to select the target device.

Press the ATT Offset soft key or move the cursor using the arrow keys to Att
Offset and press ENTER.
The Att Offset dialog box will appear.

AQ2200-311/311A/312/331/332
123
ARZZ00-321 ATTH MODULE Att
Attenuation Wavelength
0.000 | 1550.0 | fave,
dB nm
Output Enable ! gutput
ATT Offset +0.000dB |
PowerSet -62.001dBn (' Dg;iet
Power -62.,001dBn N
Hore
Power Offset 10.000dB 4| 274

A value, that an attenuation offset value (-200.000 to +200.000 dB) is added to the
attenuation, is used as attenuation display value.

AQ2200-342
123
ARZ200-342 DUAL ATTH MODULE ATT
D1:Power D2 :Power
-79.21 ~78.04 | 2o
* * length
dBm dBm
Attenuation Attenuation &
00 dB 00 dB Output
PowerSet PowerSet
-50,00 dBm -50,00 dBm 7 \
Wavelength Wavelength ‘ ATT
1550 nn 1550 nm___| gfset
Output . Output .
Disable Disable Hore
ATT Dffszet ATT Offszet 274
0.00 dB 0.00dB ¥

Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

11213
ARZ200-231 ATTH MODULE DK
Attenuation Wavelength
0.000 | 1550.0 |eancel
dB nm
lEnter] Enable
Al 0.003dB +0.000dB
Po —62.001den | |
Power -62.,001dBn
Power Offset +0.000dB &

Sets the Currently Displayed Attenuation Value to the Attenuation Offset
Value (AQ2200-331/332/342)

1. Press the D->Aoffs soft key, and the value displayed in the Attenuation field
changes to the attenuation offset value and it is displayed in the ATT Offset field.

AQ2200-331/332 AQ2200-342
112 | | 11213 N
ARZZ00-321 ATTH MODULE D-> ARZ200-342 DUAL ATTH MODULE D->
Aoffs Aoffs
Attenuation Wavelength \___/| D1 :Power D2 :Power N/
Output Output
0 - 000 ].SS0.0 Stagt _80085 _?’?098 Stagt
dB nm dBm dBm
& Att ti Att ti
Ou‘tpu‘t Enable Pset enua onoo B enua onoo B Pset
FowerSet FowerSet
ATT Offset +0.000dB 0. 00 dBm 0. 00 dBm
- 8 Wavelength Wavelength
PowerSet 62,001 dBn | Unit 1550 nm 1550 nm || APC
- Output Output
Power 62.001dBn More Disable Disable More
ATT Dffszet ATT Offszet
Power Dffset +0.000dB (| 374 .00 dB o.00as ¥l| 372
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7.1 Attenuation by ATTN Module

Turning the Optical Output On (Enable) and Off (Disable) When the Power Is
Turned On

Procedure

You can set the optical output to turn on or off when the frame controller is turned on.
If the optical output is on, the LED on the module panel or the OUTPUT key (AQ2200-
312/332/342) lights.

CAUTION

When the optical output is on, light resulting from attenuating the input light is
transmitted. Looking straight at the output light may be hazardous; do not do so.

French

ATTENTION

Lorsque la sortie optique est sous tension, la lumiére d'entrée atténuée est émise.
Ne pas regarder directement la lumiére de sortie, cela est dangereux.

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the ATTN module as the current module.
3. On the AQ2200-342, use the arrow keys (<, ») to select the target device.
4. Press the Output Start soft key to display the Output Start dialog box.
AQ2200-311/311A/312/331/332 AQ2200-342
1123 1123
AR2Z00-3231 ATTH MODULE R_D‘;fs ARZZ00-242 DUAL ATTH MODULE R_D‘;fs
Attenuation Wawelength ~ D1:Pover D2:Power ~
0.000 | 1550.0 (gype) -77.70 -77.40 (g:;g:t]
dB nm o\ / dBm dBm N\ /|
Ou‘tpu‘t Disable Fy Pset nttenua‘t(i)olnoo dB nttenua‘t(i)olnoo dB Fy Pset
ATT Offset 0.000 dB Forers .00 dBm | a0 00 dBm
PowerSet -62.001 dBn || Unit wavelengik:sso - wa\'e'e”g?}sso - APC
Power -62.001 dBn Hore puteat Disable puteat Disable More
Power Dffset 0.000 dB |4(| 372 ot oo d | " oi00as ¥l 378

5. Use the arrow keys to move the cursor to StartUp Enable or StartUp Disable, and
press the OK soft key or ENTER.

123 I |

ARZ2200-221 ATTH MWODULE DK

Attenuation Wavelength

0 . 000 1550 . 0 Cancel
dB nm

Al StartUp Enable dB
Po StartlUp Dizable dBm
Power -62.001 dBn
0,000 dB o

Power Offzet
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7.2

Attenuation Using an ATTN Module with a
Built-in Monitor Power Meter

This section describes how to operate the attenuation module with a built-in monitor
power meter.

Displaying the Current Optical Output Monitor Value

You can display the current optical output monitor value.
This optical output monitor value includes the offset value.

Optical output monitor value = Actual output monitor value + Offset value

Optical output monitor value: Display monitor value (dBm or W)

Actual output monitor value: Value when the offset set value is “0” (dBm or W).

AQ2200-331/332

112]3 |

ARZEO0-331 ATTH MODULE giSp
eso
Attenuation Wavelength
0.000 | 1550.0 | Rise
dB nm
Output Enable &l penu
ATT Offset +0.000dB
PowerSet +offs —61.001dBn |
Power +offs —61,001dBm
Hore
Power Offset 1/4

+1.000dB

Aoffs

Output
Start

AQ2200-342
2| s i
ARZ200-3242 DUF|_ ATTH MODULE D->
D1:Power D2 :Powert
dBm dBm
Attenuation Attenuation
00 dB 00 dB
PowerSet PowerSet
-50,00 dBm -50,00 dBm

Wavelength Wavelength

1550 nm 1550 nm ||
Output Output

Disable Disable
ATT Offszet ATT Offszet

0.00 dB 0.00dB ¥

Pset

APC

Hore
3/4

Power = Actual output monitor
value + Power Offset

Power = Actual output monitor
value + Power Offset

IM 735101-03EN
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Starting the ZERO-SET

When performing the ZERO-SET, the electrical offset inside the monitor power meter is
adjusted, allowing you to accurately measure the absolute value. Two kinds of ZERO-

SET modes are provided as described below.

Select a desired mode to execute the ZERO-SET corresponding to your need.

» Zero:

Starts the ZERO-SET of the current module.

» Zero ALL: Starts the ZERO-SET of all mounted sensor modules and the AQ2200-

331/332/342 ATTN modules.

Procedure

1. Attach light shielding caps to the selected ATTN module with a built-in monitor
power meter and to the optical inputs of all of the sensors that you intend to
perform zero-set on.

o A WN

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the ATTN module as the current module.

On the AQ2200-342, use the arrow keys (<, ») to select the target device.
Press either the Zero or Zero ALL soft key to start the ZERO-SET.

When the ZERO-SET is completed, the screen is returned to the previous screen.

AQ2200-331/332

1123

» Power
ARZZ00-331 I’-\'[TN MODULE Offset
Attenuation

Havelength

0.000 | 1550.0

dB nm

Output Enable 4
ATT Offset +0.000dB
PowerSet +offs —61.,001dBm
Power +offs —61,001dBm

Power Offset +1.000d8 v

Zero

Zero

NALL }

Avg

Hore
4/4

Note

AQ2200-342
11213
ABZZ00-342 DUAL ATTN MODULE gg?z; o
D1:Power D2 :Power
-75.88 -77.1S ((Zero
dBm dBm
Attenuation Attenuation & Zero
00 dB 0.00 dB ALL
FPowerSet FPowerSet v
- 50,00 dBm - 50,00 dBm
Wavelength Wavelength
1550 nm 1550 nm_|_||| A&
Output Output
Disable Disable More
ATT Offszet ATT Offszet a/4
0.00 dB 0.00dB ¥

« If ZERO-SET is executed without attaching the light shield cap to the optical receiving

connector and to the optical inputs of the sensors, the effects from the minimal amount of
light that enters may hinder correct ZERO-SET.

* While the ZERO-SET is being executed, the shutter function operates. Thus, even when the
optical output is set to ON, optical output is automatically blocked.
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Changing the Optical Output Set Value
The optical attenuation is adjusted automatically so that the set optical output value is

obtained. This optical output value includes the power offset value.

P (dBm) = Pset (dBm) - Poffset (dB)

where
P: Laser output power (dBm)
Pset:  Output set value (dBm)

Setting range  AQ2200-331/332: -50 dBm to +19 dBm (0.001 dB step)
AQ2200-342: -50 dBm to +20 dBm (0.01 dB step)
Poffse: Power offset value (dB)

Procedure

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the ATTN module as the current module.
On the AQ2200-342, use the arrow keys (<, ») to select the target device.

Press the P set soft key or move the cursor using the arrow keys to Power Set
and press ENTER.
The Power Set dialog box will appear.

R b=

AQ2200-331/332 AQ2200-342
1123 112 ] 3
ARZZ00-321 ATTH MODULE R_D‘;fs ARZ200-342 DUAL ATTH MODULE R_D‘;fs
Attenuation Wawelength D1:Pover D2:Power
Output Output
0.000 | 1550.0 |d¢iey -74.59 -81.30 |s¥iPy
dB nm dBm dBm
- - 7
Ou‘tpu‘t Enable & PSEt)’ Attenuat onoo B nttenua‘toolnoo dB & “ Pset
PowerSet PowerSet \
ATT Offset +0.000dB — e 00 dBn | " "0, 00 dBm | [ N—"
— 8 Wavelength Wavelength
PowerSet 652,001 dBn | Unit 1550 nm 1550 nm || APC
- Output Output
Power 62.001dBn More Disable Disable More
ATT Offszet ATT Offszet
Power Dffset +0.000dB (| 374 .00 dB o.00as ¥l| 372

5. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

11213

ARZ200-321 ATTH MODULE 1] 4

Attenuation

0.000

Hawelength

1550.0

Cancel

Enter] Enable
41| -62.00[dBm § +(,000dB
[Po —62.001dBn |
Power —62.001dBn
Power Offset +0.000dB &
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

No

te

When the output light is adjusted to the set value, the optical attenuation amount is held at a

constant value. Even if the input optical power changes, the optical attenuation amount will
not change.

After setting the optical output set value, the value may appear in red. This signifies that the
output optical power cannot be adjusted to the set value for the input optical power. Reenter
an appropriate value.

The AQ2200-342 has an APC (auto power control) function that holds the output optical
power constant by automatically adjusting the optical attenuation amount according to the
changes in the input optical power. For details, see page 7-16.

“Executing” may appear when you change the optical output set value. You cannot use the
keys while “Executing” is displayed.

If the optical output set value is changed by a great amount on the AQ2200-342, the output
value may stray from the set value. If this happens, set the optical output set value again, or
use the above-mentioned APC (auto power control) function.
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Setting a Power Offset Value
You can use a value, that a power offset value (-200.000 to +200.000 dB) is added to

the optical output set value or optical output monitor value, as the output power display

value.
1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the ATTN module as the current module.
3. Onthe AQ2200-342, use the arrow keys (<, ») to select the target device.
4. Press the Power Offset soft key or move the cursor using the arrow keys to

Power Offset and press ENTER.
The Power Offset dialog box will appear.

AQ2200-331/332 AQ2200-342
T2 S 7~ N SREEN Zaa|
ARZEO0-331 ATTH MODULE gg?z; o ARZEO0-342 DUAL ATTH MODULE 32¥§;t
Attenuation Havelength D1 :Power D2 :Power N
0 . 000 1550.0 Zero -78.35 -82.85 | zero
dB nm dBm dBm
& 2 Wawve length Wavelength A Z
Output Enable i 1550 nm 1550 nm i
Output Output
ATT Offset +0.000dB Disable Disable
ATT Dffset ATT Dffset
PowerSet —62.001dBn | | Ave 0.00 dB 0.00 dB Avg
— AR AR
Power 652,001 dBn More Disable Disable | oo
F Offset F Dffzet
Power Offset +0.000de v|| 32 SwEr osleo i os.eoo dB ¥ as4

5. Change the numeric value with the numeric keypad or the arrow keys, and press
the OK soft key or ENTER.

112]3

ARZ200-331 ATTH MODULE DK
Attenuation Wavelength
0 . 000 1550.0 |cancel
dB nm
Enter] Enable
Al . ooodB +0.,000d8
Po -62.,001dBn
Power —62.001dBn
Power Offset +0,000d8 ¥
AQ2200-331/332 AQ2200-342
10213 O 10213 O
ARZEO0-331 ATTH MODULE gg?z; o ARZEO0-342 DUAL ATTH MODULE gg?z; o
Attenuation Wawelength D1:Power+offs | [D2:Power
0 . 000 1550.0 Zero —?8| .16 -78.03 Zero
dB nm dBm dBm
Ou‘tpu‘t Enable & iEED Waveleng‘i}]sso o Waveleng"il"\sso - & iEEo
Dutput Dutput
ATT Offset +0.000dB T pisablel T Disable
PowerSet +offs —61.001dBn | Avg ATT DFFSEt. 00 dB ATt DFFSEt. 00 dB Avg
AFC AFC
Power +offs —61.001dBn More Disable Disable | oo
Power Offset +1.000dB (| 4/4 Pty WS Foner OF o dag ¥|| 473

T
When the power offset is set, “+offs” is shown.
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Setting a Display Resolution of Each Set Value

Procedure

Explanation

R wbd=r

Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the ATTN module as the current module.

On the AQ2200-342, use the arrow keys (<, ») to select the target device.

On the AQ2200-331/332, press the Disp Reso soft key or move the cursor using

the arrow keys to Disp Reso and press ENTER.
The Disp Reso dialog box will appear.

On the AQ2200-342, move the cursor using the arrow keys to Power, and press

ENTER.
A dialog box for setting the power display digits will appear.
AQ2200-331/332 AQ2200-342
1123 =N 1023 |
ARZZ00-321 ATTH MODULE g;zg ’ ARZ200-342 DUAL ATTH MODULE ATT
Attenuation Wavelength \__/ D1:Pover D2:Power
Dis| Wave
0.000 | 1550.0 | Bise -79.25 ~80.18 [ fove,
dB nm dBm dBm
Power —-62.,001dBm & Menu nttenua‘t(i)olnoo B nttenua‘t(i)olnoo dB & Dutput
FowerSet FowerSet
Power Offset +0,000d8 250,00 dBm 250,00 dBm arT
W, | th W, | th
Average 100ms S50 am | "1550 nm || [0FFset
* Output Output
DlSp Reso 1/1000 More Disable Disable Hore
H — ATT Offszet ATT Offszet
Disp Mode Att [y|[ 174 0.00 dB 0.00d %[ 279

5. Move the cursor to a desired decimal place with the arrow keys, and press the OK

soft key or ENTER.
AQ2200-331/332 AQ2200-342
1123 — 1123 E—
ABZ200-331 ATTH MODULE DK ADZ200-342 DUAL ATTN MODULE DK
Attenuation Wawelength D1:Pover D2:Power
0 . 000 1550.0 ||cancel -79.273 =77.84 |cancel
dB nm dBm dBm

E + —62.,001 dBn & f Attenuati onoo a8
E +0.000dB E Power?lego .00 dBm
Ay 1/100 100ms ['H 17100 U.Iaveleng"il':sso o W
il v T 177000 o) 1710 Botput

: o] Disable
DiSp Mode Att ; ATT D\‘\‘s?)'tl ATT D\‘\‘s?)'tl 00 dB | m

You can display each p

arameter at a decimal place of 1/10, 1/100, or 1/1000.

Select a necessary decimal place. Note that the value at the least significant decimal
place is made by rounding the value at the most significant decimal place that is not

displayed.
For units of W, the deci

mal point can move within the five valid number of digits, therefore

there are times when the actual displayed digits are not the same as the specified digits.

Applicable Parameters

AQ2200-331/332 AQ2200-342
Attenuation Power

Att Offset Max Power
Power Min Power
Power Offset

Power Set
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Changing the Power Display Unit

Procedure

R b=

Press the Unit soft key.

The Unit dialog box will appear.

AQ2200-331/332

1123
AR2Z00-3231 ATTH MODULE R_D::fs
Attenuation Wavelength
0.000 | 1550.0 |Ztest
dB nm
Output Enable &1| peet
ATT Offset +0.000dB L g
PowerSet -62.001dBn | UfﬁtJ’
Power —62.001dBn
Hore
Power Offset +0,000d8 v|| 3/4

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the ATTN module as the current module.
On the AQ2200-342, use the arrow keys (<, ») to select the target device.

AQ2200-342
10213 O
ARZ200-342 DUAL ATTH MODULE
D1:Power D2 :Power
=-75.58 -77.01 | gy
o . Disp
dBm dBm
Attenuation Attenuation & ( a
00 dB 0.00 dB ( Unit
PowerSet PowerSet \
-50,00 dBm -50,00 dBm e
Wavelength Wavelength
1550 nn 1550 nm_|_ || Men
Output . Output .
Disable Disable Hore
ATT Offszet ATT Offszet 1/4
0.00 dB 0.00dB ¥

The display unit of the optical output set value (PowerSet) and the optical output monitor
value “Power” is changed to “dBm” or “W”.

5. Move the cursor using the arrow keys to either of dBm or W and press the OK
soft key or ENTER.

1| 2|3
ARZZ00-321 ATTH HODULE

Attenuation

0.000

Wavelength

DK

1550.0

Cancel

Enable
Al [ dBm | +0.0004dB
[Po W -62,001dBn |
Power —62,001dBn
Power Offset 10.000dB o
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Setting an Averaging Time
Time data you have set here is averaged and it is used as one measurement data.

Procedure

R bdh R

press ENTER.

The Average dialog box will appear.

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the ATTN module as the current module.
On the AQ2200-342, use the arrow keys (<, ) to select the target device.

Press the Avg soft key or move the cursor using the arrow keys to Average and

AQ2200-331/332 AQ2200-342
1023 1023
ARZEO0-331 ATTH MODULE gg?z; o ARZEO0-342 DUAL ATTH MODULE gg?z; o
Attenuation Wawelength D1:Pover D2:Power
0 . 000 1550.0 Zero -78.04 -74.51 Zero
dB nm dBm dBm
Power -62.001dBn 4 iE[D puteat Disable puteat Disable iE[D
Power Offset +0,000d8 — ATT DFFSEt. 00 dB ATT DFFSEt. 00 dB —
Auerage 100ms ‘ HVS)' FFe Disable Fre Disable “ HVS)
* N Fower Offset Fower Offset N
Disp Reso 1/1000 More 0.0 0.00 dB More
Disp Mode Att y|| 474 TEEE jooms| " 100ms v[| 443
5. Move the cursor to a desired average time with the arrow keys, and press the OK
soft key or ENTER.
1123
ABZZN0-331 ATTN HODULE oK
Attenuation Wavelength
M‘O ISSO - 0 Cancel
Jenter g 1 on
Pcf  1oms —62.001dBn &
[Pof 20ms +0.,000dB
— 30ms
Ay 100ms
—| ECE
Dbi 200ns 1/1000
Di - L Att iy
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Setting the Items to Display on the SUMMARY Screen
Set the items to display on the SUMMARY screen.

On the AQ2200-331/332, select the attenuation amount or optical output set value. The

Procedure

Explanation

wavelength is fixed.

On the AQ2200-342, select the attenuation amount, optical output set value, or optical

output value.

R0 bda=n

Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the ATTN module as the current module.

On the AQ2200-342, use the arrow keys («, ») to select the target device.
On the AQ2200-331, press the Disp Mode soft key or move the cursor using the

arrow keys to Disp Mode and press ENTER.

On the AQ2200-342, press the Smry Disp soft key.
The Disp Mode or Smry Disp dialog box will appear.

AQ2200-331/332

112]3 O |

)

ARZ200-331 ATTN MODULE g;zg
Attenuation Wavelength | ==
0.000 | 1550.0 ( pise
dB nm & J
Power -62.,001dBn A4y
Power Offset +0.000dB
Average 100ms
Disp Reso 1/1000 Hore
Disp Mode Att 4| 173

AQ2200-342
123
ARZ200-342 DUAL ATTH MODULE
D1:Power D2 :Power
~76.54 | -77.99 (&0
o . | Disp
dBm dBm N\ /|
Attenuation Attenuation .
00 dB 0.00 dB Unit
FowerSet FowerSet
-50,00 dBm -50,00 dBm
Wavelength Wavelength
1550 nm 1550 nm_|L||| Menu
Output . Output .
Disable Disable Hore
ATT Offszet ATT Offszet 1/4
0.00 dB 0.00dB ¥

5. On the AQ2200-331/332, move the cursor using the arrow keys to ATT or Pset (ATT,
Pset, or PMonitor on the AQ2200-342), and press the OK soft key or ENTER.

AQ2200-331/332

112]3 O |

AR2200-331 ATTH MODULE

Attenuation Wavelength
0.000 | 1550.0

dB nm

P *Em ~62.001d6n &
E Att +0.000de
A 100ms
Disp Reso 1/1000

Disp Mode Att

0K

Cancel

AQ2200-342
1023
ARZ200-342 DUAL ATTH MODULE
D1:Power D2 :Power
dBm dBm
[t - ttenuation &
| 0.00 dB
Fc erSet
| Att -50,00 dBm
['ES elength
o PHonitor 1550 nm S
L tput

e Disable
ATT Offszet ATT Offszet

0.00 dB 0.00dB ¥

0K

Cancel

On the AQ2200-331/332, the selected item is shown in the largest display area at the top
of the DETAIL screen and also on the SUMMARY screen.
On the AQ2200-342, the DETAIL screen does not change. This applies only to the

SUMMARY screen.
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Holding the Optical Output Power Constant by Automatically Adjusting the
Attenuation Amount according to the Changes in the Input Optical Power
(AQ2200-342)

Procedure

5.

Note

This section explains the function that adjusts the output optical power to the set Pset
value by automatically adjusting the attenuation amount according to the changes in the

input light.
1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the ATTN module as the current module.
3. Use the arrow keys (<, ») to select the target device.
4. Press the APC soft key or move the cursor using the arrow keys to APC and

press ENTER.
The APC dialog box will appear.

11213
- D->
AR2200-242 DUAL ATTH MODULE Aoffs
D1 :Power D2 :Power
~78.40 | -77.04 |%tewt
. . Start
dBm dBm
PowerSet FPowarSet &
-50, 00 dBm -50,00 dBm Pset
Wawelength Wavelength
1550 nm 1530 nm
Output Output
Dizable Di=able ARC
ATT Off=set ATT Off=et | N |
- 0.00 dB — 0.00 dB Hore
Disable Disable ¥| e

Move the cursor using the arrow keys to Enable or Disable, and press the OK soft
key or ENTER.

123
ARZZ00-332 DUAL ATTH MODULE DK

D1 :Power D2 :Power

_7?.26 _77.88 Cancel

dBm dBm

Enable

ATT Offset
0,

Wavelength
1550 nm

Output
Disable

ATT Off=et
0.

0 dB
APLC APC
Dizable

0 dB

Di=zable ¥

If APC is set to Enable, the attenuation amount will be automatically adjusted so that the
optical output power is held at the Pset value.

If APC is set to Disable, the current attenuation amount is held.

“Executing” may appear when you set APC to Enable. You cannot use the keys while
“Executing” is displayed.

If the output optical power cannot be adjusted to the Pset value, the Pset value will appear
in red.

If you set the attenuation amount (Attenuation), APC will be automatically disabled.

If the input light is blocked and then it recovers while the optical output power is being
adjusted, the attenuation amount is temporarily set to 0 dB. When this happens, be careful
because light will be output at a level higher than the set Pset value.
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Holding the Maximum or Minimum Optical Output Monitor Value (AQ2200-342)

Procedure

Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the ATTN module as the current module.

Use the arrow keys (<, ») to select the target device.

N N

Clearing the Max or Min Value during Measurement

Press the MaxMin Mode soft key or move the cursor using the arrow keys to Max
Power or Min Power and press ENTER.

The MaxMin Mode dialog box will appear.

1123 I ]
ARE200-342 DUAL ATTH MODLULE HaxMir

Hode

D1:Power

-0.01

dBm

D2 :Power

-93.43

dBm

Fower Offset
0,00 dB

Fower Offset
0.00 dB

Avarage

Avarages

100ms

Max Power

Max Power

HaxHin
Reset

Ctrl1
Speed

Hore
53/5

Move the cursor using the arrow keys to Continuous or Off, and press the OK soft

key or ENTER.

-~J

11213
AQZ200-302 DUAL ATTH MODULE DK 8
D1:Power D2 :Power g
0.00 93.43 =
V. - . Cancel
dBm dBm 8
Fe T
Fc | Power Offset
| 0,00 =X
A Average
orf 100ms 5
[W=| Continuous J[Wax Fower ®
————— dBm =
- n c
Hin Fower Min Powsr Q
————— dBrm ----- dBm =4
Ctrl Spesd Ctrl Speed L o
————— B/s -----dB/s ¥ S

Press the MaxMin Reset soft key to clear the Max Power and Min Power values and
restart the measurement.

1)12]3 -
ARZ200-242 DUAL ATTM MODULE HaxMin
Hode
D1 :Power D2 :Power
—0.00 -93.43 MaxMin
* * Reset
dBm dBm |\ VA
Power Offset Power Offset Al Ctrl
0.0 0.0 Speed
Average Brverage
2s 100ms
Max Fower Max FPower
0,00dBm| = ----- dBm
Hin Fower Min Powsr
cEr | 5_0‘1.02 — TEr| s“d“_ <in Hoe
rl opes rl Spee
————— B/s —---dBss ¥|| >
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Note

When the MaxMin Mode is set to Continuous, setting Continuous again will result in the
same operation as when the MaxMin Reset soft key is pressed.

* Max and Min values include the power offset value.

* The Max and Min unit is displayed according to the Unit setting.
» The number of digits is according to the display resolution setting.

Explanation

Maximum and Minimum Measurement
If you set MaxMin Mode to Continuous, the maximum and minimum values will be

updated every time the measured value is updated from when the mode is set until the
mode is changed to Off.

Measurement
value [Meas 1

Meas 2 Meas 3

Max/Min Update

Max/Min Update

>

Max/Min Update

o o o |MeasN |

Max/Min Update

Measurement
is continued.
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Setting the Attenuation Speed When an Attenuation Amount Is Specified
(AQ2200-342)

Set the speed for reaching the specified attenuation amount.
Procedure

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the ATTN module as the current module.

Use the arrow keys (<, ») to select the target device.

R b=

Press the Ctrl Speed soft key or move the cursor using the arrow keys to Citrl
Speed and press ENTER.
The Ctrl Speed dialog box will appear.

1]12]3 -
ARZZ00-242 DUAL ATTM MODULE HaxMin
Hode
D1 :Power D2 :Power
-0.,00 -93.43 HaxMin
* * Reset
dBm dBm | |
Power Offset Power Offset Al l/Ctr1
0.00 dB 0.00 dB Speed
Average Auverage
2s 100ms - |
Max Fower Max Power
----- dBm ----- dBm
Hin Power Min Power
Ctrl S“d_“ — Ctrl S“d___ dEn Hore
r pas r [<=C —l
————— dB/s T _apss || B30

5. Change the value using the numeric keypad or the arrow keys, and press the OK

soft key or ENTER.
112]3
ARZ200-3242 DAL ATTH MODULE DK
D1 :Power D2 :Power
_0.00 _93.43 Cancel
dBm dBm
[P . er Offset A
0,00 dB
M B0.00dB/s forzze |
100ms
H. Power
————— dBEm ----- dBm [iz2es
Min Powsr Min Powsr
————— dBm ----- dBm
Ctrl| Speed Ctrl Speed
————— B/s -----dB/s ¥
Note

While attenuating at the specified speed, Executing will be displayed.

Clearing the Attenuation Speed (Maximizing the Speed)
Press the Max soft key to clear the Ctrl Speed value and set the maximum speed.

1123
AR2200-292 DAL ATTH MODULE DK
D1:Power D2 :Power
_0.00 _93.43 Cancel
dBm dBm
[P+ Enter| er Offset
- 0,00 d
= 80.00dB/s/| l=roee
100ns
M: Power
————— dbm ----- dBm Hax
Min Fower Min Fower B 4
————— dBm ----- dBm
Ctrl Spesd Ctrl Speed
————— B/s -----dB/s|¥
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7.2 Attenuation Using an ATTN Module with a Built-in Monitor Power Meter

Explanation

Attenuation speed

¢ When an Attenuation Amount Is Set (ATT)
If the attenuation amount is changed from ATTO to ATT1, the value is set at the
specified attenuation speed.

Executing display

Attenuation : :
ATTO . Changes at :
: the Ctrl '
: Speed value
ATT feecememencnennans beereneneseaanaas :
H : >
Start of attenuation amount change End Time

* When Output Power Is Set (Pset) or during Automatic Output Adjustment (APC)
If the output power value is changed from the current value (PowerQ) to Pset value
(Power1) or if APC is enabled and the output power value is changed from the current
value (Power0) to Pset value (Power1), the output power value is set at the specified
attenuation speed.

Executing display

Output power value A

P
ower0 Changes at
the Ctrl
Speed value
Power! [-----mmmmmmmmeat e
(Pset)

R L e Ly L

Start of output power value change End Time

Note

When changing from Power0 to the Pset value with APC enabled, the output power value
changes according to the Ctrl Speed value, but changes in the value to maintain the Pset value
due to changes in the input power are performed at maximum speed, regardless of the Ctrl
Speed value.
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Chapter 8 Change the Optical Measurement Connection Route

8.1 Change the Connection Route by OSW Module

Single Type
Changing the Connection Port
The port with port No. “A” is connected to that with any of port Nos. “1” to “n”.

For “1 x 4”7, “n” becomes “4”.
For “1 x 8”, “n” becomes “8”.
For “1 x 16”, “n” becomes “16”.

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the OSW module as the current module.

11223
ARZZ200-411 OSW MODULE @
‘ A_ 1 Menu

A
1H
@@ Up
E Down

Setting the Route in a Dialog Box
3. Press the Route soft key to display the Route dialog box.

4. Use the arrow keys to move the cursor to the connection route that you want to
select, and press the OK soft key or ENTER.
The route setting is then completed.

12 |3

AGZ200-411 0OSW MODULE (1] 4

A_ 1 Cancel
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8.1 Change the Connection Route by OSW Module

Setting the Route Using the Up and Down Soft Keys

3. Use the Up or Down soft key to move the cursor to the port number that you want
to select, and press ENTER.
The route setting is then completed.
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8.1 Change the Connection Route by OSW Module

Dual Type

Changing the Connection Port
Ports A and B can be connected to ports 1 and 2.

In 1 x 2 connections, the connection route is either A-1 or A-2.
In 2 x 2 connections, the connection routes are A-1 and B-2 or A-2 and B-1.

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the OSW module as the current module.

Selecting a Device
3. Use the arrow keys to move the cursor to the device that you want to set.

Setting the Route in a Dialog Box
4. Press the Route soft key to display the Route dialog box.

5. Use the arrow keys to move the cursor to the connection route that you want to
select, and press the OK soft key or ENTER.
The route setting is then completed.
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8.1 Change the Connection Route by OSW Module

Setting the Route Using the Up and Down Soft Keys

4. Press the Up or Down soft key to switch between connection routes or connection
route combinations.
The route setting is then completed.
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Chapter 9

BER Measurement

9.1

Basic Operating Procedures for BERT Module

On the detail screen for operation of individual modules, only the module-specific
functions are displayed on screen. However, with the BERT APPLICATION (which
combines related modules), BER measurement and measured results are shown no
matter which page (screen) is displayed. It is also recommended to use the BERT
APPLICATION function even when only one BERT module is used.

When you set parameters using the BERT application, the parameters for individual
BERT modules also change.

When you set parameters using the BERT application, you do not need to set the
parameters again for individual BERT modules.

IM 735101-03EN
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9.2 10 Gbit/s BERT Module

Display Screen
BERT modules have a DETAIL screen and a SUMMARY screen.

The tab Nos. at the upper portion of the DETAIL screen are assigned as shown below.
1: PPG
2: ED
3: SG

Pressing the SLOT key will change to the screen of the current module.

This section describes the display contents of the SUMMARY screen and DETAIL

screen.
SUMMARY Screen
3-Slot Type
Signal Output
ALZZ11 FRAME CONTROLLER el Shows the output signal ON/OFF status of the PPG.
ARZ200-501 BERT-P[G Dutput
Signal Output |Data Amplitude Data Amplitude
On 1.00¥pp EEES" Shows the amplitude of the PPG data output signal.
AR2Z00-601 BERT-ED Input Select
Input Select| | |ERRRate ﬁggg" Shows the data input terminal of the ED.
Data In 1: CDR
Dataln 1 0.000?OOE—IO Clook Data In 2: Normal
AREE00-E01 BERT-SG L Sntmca ERRRate
S6 unlock Bitrate Gbitss Shows the coding error rate (error rate) of
Hore .
= 9.,953280 |l 275 the receive data.
Bitrate
Shows the bitrate of the clock of the internal SG.
9.950000 to 11.320000 [Gbit/s]
SG unlock
Shows the operation status of the internal SG
using indicators.
Indication Status
Green Normal status
Red Error status
9-Slot Type
ARZZ21Z2 FRAME COMTROLLER Pro
1-F3ignal Output - Data nmp(I)iI"‘:SuS%pD Edi%
2 Input Select Err-rate
Dataln 1 | --------—- Pay-
3 56 unlock I:l Butrat%Igisﬁlg:\éts/s) load
4 MO MODULE .
Trig-
S NO MODULE ger
6 NO MODULE Infor
7 HD MODULE mation
8 ND MODULE More
0 NO MODULE 1/5

*

For display items of the 9-slot type, see the display items of the 3-slot type.

Note

On the SUMMARY screen, the information on all mounted modules is displayed at once.
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9.2 10 Gbit/s BERT Module

DETAIL Screen
PPG Screen

112]3

AGZZ211-601 BERT-FPPG

Prog
Edit

TX Bitrate

Gbitss

— Tx Bitrate
9 * 953254 'Iﬁﬁd Shows the send bitrate from the PPG.

FFG Clock Alarm

= Trig- PPG Clock Alarm
ger Shows the status of the clock to be input

Signal Output

Error Add

Error Mode

Clock Source

On : to the PPG using the indicators.
. Off ,f.QE’En Indication Status
Single Green Normal status
Internal y|| More Red Error status

Note

When using the internal clock, the clock status from the internal SG is shown. On the contrary,

when using the external clock, the clock status from the external SG is shown.

Soft Key Menu

Name

Function

Program Edit
Payload*
Trigger

Information
Signal Output
Error Add

Error Mode
Clock Source
Divide Ratio
Logic

PPG IF

Data Ampli

Data Offset
Data Cross

Clock Offset
Setup

Pattern
PRBS Length

Short Length

Long Length*

When “Pattern = Prog256 (program pattern)” is selected, the arbitrary
pattern is edited.

When “Pattern = SOH/SONET (frame pattern)” is selected, the PRBS
pattern length of payload is set and displayed.

The signal to be output to [16] Trigger signal output terminal is set and
displayed.

Shows the version information.

The data output and clock output of the PPG are turned ON or OFF.

Whether or not the coding error is added to the data output of the PPG is
set.

Conditions for coding error to be added when Error add is ON are set and
displayed.
The clock source of the PPG is set and displayed.

When the clock source is REF CIk, the frequency dividing ratio of the
reference clock signal for external synchronization to bitrate is set and
displayed.

Whether the PPG data output signal is positive logic or negative logic is set
and displayed.

Whether the electrical interface (BERT module only) is used or optical
interface (optional optical modulation module) is used together is set and
displayed.

The amplitude of the PPG data output signal is set and displayed.

The DC offset voltage of the PPG data output signal is set and displayed.

The cross point position of Non-invert data output terminal of the PPG data
output signal is set and displayed.

The DC offset voltage of the clock output signal is set and displayed.

Whether the PPG and ED patterns of the data setting are set individually or
the same setting is performed is set and displayed.

The type of the PPG output data is set and displayed.

When “Pattern = PRBS (pseudo random pattern)” is selected, the number
of PRBS pattern length is set and displayed.

When “Pattern = Prog256 (program pattern)” is selected, the bit length of
the arbitrary pattern is set and displayed.

When “Pattern = Prog64M (program pattern)” is selected, the bit length of
the arbitrary pattern is set and displayed.

* Only valid on models with the appropriate option.
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9.2 10 Gbit/s BERT Module

ED Screen

Progress bar

23 .|
ARZZ211-601 BERT-EI TEa‘tah
! 00:00:00:07 [~ 7S
Syncloss [ 0 Input
Select
ERRCount [ 0
ERRRate 0.000000E-11 || Hes
Hode
Data Threshold OmY 4
Input Select Dataln 1 323
Measure Mode Single
Mzasure Day ODa Hore
Y 1| 356

Progress Bar/Elapsed Time Display
Shows the measurement progress status using the progress bar and the elapsed time.

* Progress Bar

Indication Progress status
Green Processed portion
White Unprocessed portion

* Elapsed Time: [dd]:[hh]:[mm]:[ss]
Max: 10 days =10:00:00:00

Note

The progress bar graphically shows the progress status of the measurement time when the
Measure mode is set at “Single” or “Repeat”.
When the Measure mode is set at “Manual”, the overall progress bar is displayed in green.

Syncloss
Shows the synchronization status of the ED using the indicators and sync loss time [unit:
Ws].
* Synchronization Status
Indication Status
Green Synchronization has been established between measurement start and
current operation.
Yellow Synchronization was not established in the past, but it is established
currently.
Red Sync loss status

* Sync Loss Time
Display range: 0 to 999999999 [us] and 1.000000E+09 to 8.640000E+11 [us]

ERRCount
Shows the coding error status using the indicators and the number of coding errors
(number of error bits) [unit: bit].

e Coding Error Status

Indication Status

Green No coding error has occurred between measurement start and current
operation.

Yellow Coding error occurred in the past, but no coding error occurs currently.

Red Coding error status

* Number of Coding Errors
Display range: 0 to 999999999 [bit] and 1.000000E+09 to 9.780480E+15 [bit]
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9.2 10 Gbit/s BERT Module

Note

You can return the Syncloss and ERRCount indicators to their normal conditions by starting a
measurement or by using Clear Hist.

ERRRate
Shows the coding error rate (error rate).
e Coding error rate
Display range: 0.000000E-10 (to E-16)* (error free)
to 1.022444E-16 (error occurs.)
to 1.000000E-00 (all are errors.)
* The exponential may vary depending on the period of measurement. However, the
resulting value is identical.

Note

In the Syncloss (sync loss) status, the error measurement is not performed.

For example, when 10sec.-measurement is made once and Syncloss occurs for 4 sec. (4000000
[us]), the error measurement is actually performed for 6 sec. (6000000 [ps]).

In this case, 6sec.-ERRCount and ERRRate may result.

When the Result Display Is Shown

—— Rx Bitrate
2 Shows the receive bitrate of the ED using the numeric value.
Result Close Display range: 9.950000 to 11.320000 [Gbit/s]
[ Q0:00:00:10
Syncloss[ ] 0| yea- CDR ulk
ST Shows the operation status of the CDR function of the ED
ERRCount[ ] 0 using the indicators.
_ Di
ERRRate 0.000000E-11 M;gg Indication Status
PX Bitratechitsc 9. 950000 Green Clock regeneration succeeded status
BEED Red Clock regeneration failed status
CDR ulk 0 Hist g
ED Clock Alarm . ED Clock Alarm
Shows the receive clock status of the ED using the indicators.
Indication Status
Green Normal status
Red Error status
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9.2 10 Gbit/s BERT Module

Soft Key Menu

Name Function

Information Shows the version information.

Result Disp The Result screen is displayed.

Measure The measurement is started or stopped.

Disp Mode The timing to update the screen is set and displayed.

Clear Hist The measurement history is cleared.

Data Thresh The threshold voltage of the data input of the ED is set and displayed.

Input Select The input terminal of the ED data signal is set and displayed.

Mes Mode The measurement mode is set and displayed.

Mes Day The measurement period (number of days) is set and displayed.

Mes Time The measurement period (hour, minute, second) is set and displayed.

Buzzer The buzzer sound volume, which is given if the error is detected, is set and
displayed.

Auto Sync Whether the auto synchronization of the ED is turned ON or OFF is set and
displayed.

Logic Whether the ED data input is the positive logic or negative logic is set and
displayed.

Setup Whether the PPG and ED patterns of the data setting are set individually or
the same setting is performed is set and displayed.

Pattern The type of the ED measurement data is set and displayed.

PRBS Length
Short Length
Long Length*
Program Edit
Payload*

Trigger

When “Pattern = PRBS (pseudo random pattern)” is selected, the number
of PRBS pattern length is set and displayed.

When “Pattern = Prog256 (program pattern)” is selected, the bit length of
the arbitrary pattern is set and displayed.

When “Pattern = Prog64M (program pattern)” is selected, the bit length of
the arbitrary pattern is set and displayed.

When “Pattern = Prog256 (program pattern)” is selected, the arbitrary
pattern is edited.

When “Pattern = SOH/SONET (frame pattern)” is selected, the PRBS
pattern length of payload is set and displayed.

The signal to be output to Trigger signal output terminal is set and
displayed.

*

Only valid on models with the appropriate option.

9-6
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9.2 10 Gbit/s BERT Module

SG Screen
112 |3 |
AB2211-501 BERT-5G Bit-
rate
56 unlock
. Offset
Bitrate (Ghites) Timiare
9.953280
-
Off=zet PRm
SG Unlock

Shows the operation status of the internal SG using the indicators.
e Status

Indication Status

Green Normal status

Red Error status
Bitrate

Shows the bitrate of the built-in SG.
9.950000 to 11.320000 [Gbit/s]

Offset
Shows the frequency displacement amount of the bitrate.
-100 to 100 [ppm]

Soft Key Menu

Name Function

Bitrate The bitrate of the built-in SG clock is set and displayed.

Offset The frequency displacement amount from the set bitrate is set and
displayed in units of ppm.

Information Shows the version information.

IM 735101-03EN
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9.2 10 Gbit/s BERT Module

Screen Configuration Diagram

Screen Name (Tab) Setup Item

PPG

*

[Long Length] 2

Program Length (Long)

Set Value
—Signal Output 3 ——1On, Off |
—| Error Add |—| On, Off |
Single, 1.0E-3, 1.0E-4, 1.0E-5, 1.0E-6, 1.0E-7, 1.0E-8,

Error Mode 1.0E-9, 1.0E-10, 1.0E-11, 1.0E-12
—| Clock Source |—| Internal, REF Clk, Ext Clk |
— Divide Ratio F—11/16, 1/64 |
—|Logic ——1Positive, Negative |
—PPG IF ——Electric, Optic |

Data Amplitude 3

Data Ampli]2 —0.50 to 2.00 [Vpp] |
—Data Offset F——1-2.00 to 3.00 [V] |

Data Cross Point o

[Data Cross]? 30to 70 [%] |
—— Clock Offset ——-2.00 to 3.00 [V] |
—| Setup |—| PPG, Couple (Copy PPG -> ED), Couple (Copy ED -> PPG)|
— Pattern ——PRBS, Prog256, {Prog64M} ', {SDH/SONET} ! |

PRBS Length iggg;PRBSQ, PRBS10, PRBS11, PRBS15, PRBS23,

Program Length -

[Short Length] 2 ———116 to 256 [bit] |

—{256 to 67108864 [bit]} '

—| Program Edit |—|00 to FF in hexadecimal notation, 0/1 in binary notation. |
] Payload ——{{PRBS9, PRBS10, PRBS11, PRBS15, PRBS23, PRBS31} |

- TX1/16, TX1/64, TXPatt, TXERR, RX1/16, RX1/64, RXPatt,
—| Trigger |— RXERR

{ *Information

Operated only with soft key.

ltems in { } are valid only when optional function is selected.

Soft key is shown in [ 1.

This item also appears in the SUMMARY screen.
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9.2 10 Gbit/s BERT Module

Screen Name (Tab) Setup Iltem

*

Set Value

—|*Result Disp |
—|*Measure |—|Start, Stop |
— *Disp Mode ——{Current, 100ms, LAST |
—|*Clear Hist |

Data Threshold -350 to 350 [mV] when Input select is Data In 1 (CDR).

[Data Thresh] 2 -300 to 300 [mV] when Input select is Data In 2 (Normal).
—!Input Select 3 ——DataIn 1, Data In 2 |

Measure Mode
[Mes Mode] 2

—|Single, Manual, Repeat

[Long Length] 2

Program Length (Long)

Measure Day

(Mes Day] 2 —10 to 10 [day] |

Measure Time 00- ‘EO- Tml-

Mos Time] 2 ——100:00:01 to 23:59:59 [h]:[m]:[s] |
—Buzzer ——Off, Soft, Medium, Loud |
— Auto Sync ——On, Off |
—| Logic |—|Positive, Negative |
—|Setup |—|ED, Couple (Copy PPG -> ED), Couple (Copy ED -> PPG) |
——|Pattern ——PRBS, Prog256, {Prog64M} !, {SDH/SONET} ! |

PRBS Length EEE?; PRBS9, PRBS10, PRBS11, PRBS15, PRBS23,

Program Length :

[Short Length] 2 —116 to 256 [bit] |

{256 to 67108864 [bit]} !

Operated only with soft key.
Iltems in { } are valid only when optional function is selected.

Soft key is shownin [ ].

This item also appears in the SUMMARY screen.

—|Program Edit |—|00 to FF in hexadecimal notation, 0/1 in binary notation |
—|Payload |—|{PRBSQ, PRBS10, PRBS11, PRBS15, PRBS23, PRBS31}
) TX1/16, TX1/64, TXPatt, TXERR, RX1/16, RX1/64, RXPatt,
Trigger RXERR
—|*Information |
—|Bitrate 3 |—|9.95 to 11.32 [Gbit/s] |
—|Offset ———-100 to 100 [ppm] |
—|*Information |
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9.2 10 Gbit/s BERT Module

PPG Setting

Turning ON or OFF the Output (Signal Output)

Procedure

1. Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Signal Output soft key, or move the cursor to Signal Output with the
arrow keys, and then press the ENTER.
The Signal Output dialog box will appear.

vz |3 =~
ANZZ11-E01 BERT-FFG Signal

TX Bitrate Gbitss

9.953254 Error

PPG Clock Alarm =

Error
Hode
Signal Output Off &
_
Error Add Off Blas:
Source
Error Mode Single
Clock Source Internal ¥ More
2/5

4. With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.

The Signal Output dialog box will disappear and the item you have selected is then set and
displayed.

1129
ARZ211-601 BERT-FFG
TX Bitrate Gbits= N |

9 . 953254 Cancel

[Froneae O

[sii)  off OfF 4l
Err m Off

Er i Single
Clock Source Internal L ]

Note

For an explanation of how to select parameters, see section 2.3.

Explanation

The data output and clock output of the PPG are turned ON or OFF.
* On: Output is ON.

» Off: Output is OFF.

Note

The outputs of Non-invert data output terminal, Invert data output terminal, Non-Invert clock

signal output terminal, Invert clock signal output terminal, and Data (for optical modulator)
output terminal are turned ON or OFF at the same time.
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9.2 10 Gbit/s BERT Module

Adding the Error (Error Add)

Procedure

Explanation

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Error Add soft key, or move the cursor to Error Add with the arrow
keys, and then press the ENTER.
The Signal Output dialog box will appear.

11213
. - Signal
AR2211-601 EERT-PPG _ uutput
TX Bitrate Bbitrs L7 |
9.9353254 oy
. Add
FFG Clock Alarm . Error
Mode
Signal Output On o
_
Error Add Off gaock
Source
Error Mode 1.0E-3
Clock Source Internal L Hore
2/3

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The Error Add dialog box will disappear and the item you have selected is then set and

displayed.

1123
ARZ211-601 BERT-FPG

TX Bitrate

Gbit/s

e ()

9.933254

Cancel

— B

B OFf On &
— _
Ert m Off
Errsiasas 1 oOE_a
Clock Source Internal L ]

Note

For an explanation of how to select parameters, see section 2.3.

Whether or not the coding error is added to the data output of the PPG is set.

« On: Added.
» Off: Not added.

When the Error mode is Single, Error add is automatically turned OFF after 1-bit error
has been added when Error add is turned ON.
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9.2 10 Gbit/s BERT Module

Selecting the Error Rate (Error Mode)

Procedure

Explanation

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Error Mode soft key, or move the cursor to Error Mode with the arrow
keys, and then press the ENTER.
The Error Mode dialog box will appear.

123 ;

ARZ211-601 BERT-FFG : g:‘%:zi

TX Bitrate Gbit/s
9.953256 |Emr

Error
Hode

Clock
Source

FFG Clock Alarm .

Signal Output On &
_

Error Add off

Error Mode Single

Clock Source Internal L ]

Hore
2/5

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The Error Mode dialog box will disappear and the item you have selected is then set and

displayed.

1123
ARZ211-601 BERT-FPG

TX Bitrate

Gbit/s

9.933254

Cancel

On &

off

Single

Internal

Note

For an explanation of how to select parameters, see section 2.3.

Conditions for coding error to be added when Error add is ON are set and displayed.

» Single: When the Error add key is pressed, only 1-bit coding error is added.
* 1.0E-3 to 1.0E-12: Coding error is added at the selected coding error rate.
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9.2 10 Gbit/s BERT Module

Selecting the Clock Source (Clock Source)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Clock Source soft key, or move the cursor to Clock Source with the
arrow keys, and then press the ENTER.
The Clock Source dialog box will appear.

1123
. - Signal
AR2211-601 BERT-PPG - Dutput
TX Bitrate Gbit/s
9.953234 iy
. Add
FFG Clock Alarm . Error
Mode
Signal Output On o
_
Error Add off aaock
- [Snuch
Error Mode Slngle
Clock Source Internal L Hore
2735

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The Clock Source dialog box will disappear and the item you have selected is then set and

displayed.

123
ARZ211-601 BERT-FFG
TX Bitrate Gbits=

9.933254

Cancel

|PPE‘ - =

Sig Internal On &

- ¢ J

Bl B REF Clk off

Er|l  Ext Clk Single
Cloomomare Internal

Note

For an explanation of how to select parameters, see section 2.3.

Explanation

The clock source of the PPG is set and displayed.

* Internal: The internal SG is used.

» REF Clk: The clock signal synchronized with the clock input to External
synchronization input terminal is used.

» Ext Clk: Operated with 10GHz-band clock input to External clock input terminal.
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9.2 10 Gbit/s BERT Module

Selecting the Frequency Dividing Ratio of the Reference Clock (Divide Ratio)

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Divide Ratio soft key, or move the cursor to Divide Ratio with the arrow
keys, and then press the ENTER.

The Divide Ratio dialog box will appear.

r2 |3 TN
ARZ211-601 BERT-PPG e

- Ratio
TX Bitrate Gbit/=s

8.992338 logie
FFG Clack Alarm =

PPG IF
Error Add Off &
Error Mode Single 5 Data'
Ampli
Clock Source REF Clk
Divide Ratio 1/16 || Hore
353

With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.

The Divide Ratio dialog box will disappear and the item you have selected is then set and
displayed.

1123

ABZ211-601 BERT-FFG

TX Bitrate Ghit/s N |
8 . 9923 14 Cancel

| TEm L

Ert Off &

- _
Ert 1/64 Single

ol O REF Clk
Divide Ratic 1/16

|PPE‘ L

+

Note
¢ This item becomes valid when PEF CIk is selected for the Clock Source. When the Clock

Source is set to Internal or Ext CIk, this item is dimmed (shown in gray) and it cannot be
selected.

For an explanation of how to select parameters, see section 2.3.

Explanation

When the clock source is the reference clock (REF CIk), the frequency dividing ratio
when compared to the bitrate is set and displayed.
* 1/16: Clock is input, which is 1/16 of the bitrate.
1/64: Clock is input, which is 1/64 of the bitrate.
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Selecting the Output Data Logic (Logic)

Procedure

Explanation

Note

For an explanation of how to select parameters, see section 2.3.

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the BERT module’s PPG as the current module.

Press the Logic soft key, or move the cursor to Logic with the arrow keys, and
then press the ENTER.
The Logic dialog box will appear.

1|23 o
ARZ211-601 BERT-PRG il
— Ratio
TX Bitrate Gbit/s i
FPG Clock Alarm [ |
. PPG IF
Error Mode Single L
Clock Source In‘tel"nal - Data‘
Ampli
Livide Ratio
Logic Positive || More
375

With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.
The Logic dialog box will disappear and the item you have selected is then set and

displayed.

123
ARZ211-601 BERT-FFG
TX Bitrate Gbits=

9.933256

Cancel
PP pisaabdein
Fropece m
Ertd Positive Single &
£le Internal =
Dy
Logis Positive »

Whether the PPG data output signal is the positive logic or negative logic is set and
displayed.

Positive:

The positive logic is output from the data (non-invert) output terminal and
the negative logic is output from the data (invert) output terminal.

Negative: The negative logic is output from the data (non-invert) output terminal and

the positive logic is output from the data (invert) output terminal.
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9.2 10 Gbit/s BERT Module

Selecting the PPG Interface (PPG IF)

Procedure

Explanation

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the BERT module’s PPG as the current module.

Press the PPG IF soft key, or move the cursor to PPG IF with the arrow keys, and
then press the ENTER.

The PPG IF dialog box will appear.

1|23 .
ABz211-601 BERT-FRG Divide

— Ratio
TX Bitrate Gbitss

9 . 953256 Logic

FRG Clock Alarm =
PPG IF
Clock Source

Internal &
Divide Rati _I|| Data
W = a3 o . . ﬁmpli
Logic Positive
FPG IF Electric (| Hore
3/5

With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.

The PPG IF dialog box will disappear and the item you have selected is then set and
displayed.

112 ] 3 ——
ARZ211-601 BERT-FFG
TX Bitrate Gbits= INe— |

9 . 953256 Cancel

|PPE‘ +m .

[cic Internal &
o1 Optic —
Lozt Positive
FFG IF Electric »

Note

For an explanation of how to select parameters, see section 2.3.

Whether the electrical interface (BERT module only) is used or optical interface (optional
optical modulation module) is used together is set and displayed.

Electric: Electrical interface

The non-inverted data output and inverted data output terminals are used.

Even though the signal is also output to Data (for optical modulator) output terminal,
the proper optical output cannot be obtained from the optical modulation module
unless Optic is selected.

Optic: Optical interface

The optical interface optical output is used.

The signal is not output to Non-invert data output terminal and Invert data output
terminal. Data Amplitude, Data Offset, and Data Cross Point cannot be set.
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Setting the Data Amplitude (Data Amplitude)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Data Ampli soft key, or move the cursor to Data Amplitude with the
arrow keys, and then press the ENTER.
The Data Amplitude dialog box will appear.

1|23 .
ABz211-601 BERT-FRG Divide

— Ratio
TX Bitrate Gbitss

9 . 953254 Logic
PPG Clock Alarm =

PPG IF
Diwide Ratio h | |
Logic Positive i
- mp 1i
PPG IF Electric AS /|
Data émpl itude 0.350¥ »|| Hore
PP 3755

4. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.

The Data Amplitude dialog box will disappear and the set value is then set and displayed.

123

ARZ211-601 BERT-PPG

TX Bitrate Gbhitss

|PPE‘ e =

r— . .

o L-S8¥ee h

Lozt Positive = E:Hi

PRG IF Electric

Data Ampl itude 1.50¥pp »
Note

» This item becomes valid when Electric is selected for the PPG IF. When the PPG IF is set to
Optic, this item is dimmed (shown in gray) and it cannot be selected.
» For an explanation of how to change values, see section 2.3.

Explanation

The amplitude of the PPG data output signal is set and displayed.

Both Non-invert data output terminal and Invert data output terminal are set with the
same amplitude at the same time.

Data Amplitude: 0.50 to 2.00 Vpp

Step value: 0.01 Vpp
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9.2 10 Gbit/s BERT Module

Setting the Offset Voltage of the Data (Data Offset)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Data Offset soft key, or move the cursor to Data Offset with the arrow
keys, and then press the ENTER.
The Data Offset dialog box will appear.

1123

ARZ211-601 BERT-FFG Data
- Offset
T Bitrate Gbitss

9.933256 Daka

Cross
FPG Clock Alarm . Clock
Offzet
Logic Positive &
FFG IF Electric || setup
Data Ampl itude 0.50¥pp
Data Offset 0.00Y y|| More

as35

4. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.
The Data Offset dialog box will disappear and the set value is then set and displayed.
1023
ABZ211-E01 BERT-PPG g:iget
TX Bitrate Gbits/s
[ - =
Lo 0.0V Positive &
pp( S Electric |
Data Ampl itude 0.50¥pp
Dats Offset 0.50VY
Note

For an explanation of how to change values, see section 2.3.

Explanation

The DC offset voltage of the PPG data output signal is set and displayed.

Both Non-invert data output terminal and Invert data output terminal are set with the
same offset voltage at the same time.

Data Offset: —2.00 to 3.00 V

Step value: 0.01V
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Setting the Data Cross Point (Data Cross Point)

Procedure

Explanation

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Data Cross soft key, or move the cursor to Data Cross Point with the
arrow keys, and then press the ENTER.
The Data Cross Point dialog box will appear.

1123
ARZ211-601 BERT-FPG

TX Bitrate

Gbit/s

9.933256

PPG Clock Alarm .

PRG IF Electric &
Data émpl itude 0.50¥pp
Dats Offset 0.00v

Data Cross Foint

S50% »

Data
Offzet

Clock
Offzet

Setup

Hore
a4/5

Data
Cross

4. Change the numeric value with the numeric keypad or the arrow keys, and then

press the ENTER.

The Data Cross Point dialog box will disappear and the set value is then set and displayed.

11213

ARZ2211-601 BERT-FPPG

Data
Cross

TX Bitrate Gbhitss
9.9332356

|PPE‘ =

E O Electric &

D S— 0.50¥pp

Data Offset 0.00v

Data Cross Foint 60% L

Note

For an explanation of how to change values, see section 2.3.

The cross point position of the data non-invert output terminal of the PPG data output

signal is set and displayed.

The cross point signal, that the setting ranging from 100[%] to set value is subtracted, is
output to Invert data output terminal.
Data Cross Point: 30 to 70 %

Step value: 1 %
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Setting the Clock Offset Voltage (Clock Offset)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Clock Offset soft key, or move the cursor to Clock Offset with the arrow
keys, and then press the ENTER.
The Clock Offset dialog box will appear.

123
~ _ Data
AR2211-601 EERT-PPG _ Offzet
TX Bitrate Gbit/s
9.933236 Data
* Cross
FPG Clock Alarm . fhm:k
‘foset
Data Ampl itude 0.50Vpp 4l | ——=
Data Offset .
ata = 0.00v = Setup
Lata Cross Point 50%
Clock Offset 0.00¥ 5|| Hore
a4/5

4. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.
The Clock Offset dialog box will disappear and the set value is then set and displayed.

112] 3
ABZ211-601 BERT-FFG
TX Bitrate Gbhitss
y O Clock
| Off=zet
paif  1.80V 0.50¥pp &
oa 0.00Y o
Data Cross Foint 50%
Clock Offset 1.00¥ &

Note

For an explanation of how to change values, see section 2.3.

Explanation

The DC offset voltage of the clock output signal is set and displayed.

The same offset voltage is output to both Non-invert clock signal output terminal and
Invert clock signal output terminal.

Clock Offset: -2.00 to 3.00 V

Step value: 0.01 V
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Selecting the Data Setup Method (Setup)

Procedure

Explanation

Note

For an explanation of how to select parameters, see section 2.3.

Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the BERT module’s PPG as the current module.

Press the Setup soft key, or move the cursor to Setup with the arrow keys, and

then press the ENTER.
The Setup dialog box will appear.

123
v » Data
AR2200-601 EERT-PPG _ Offzet
TX Bitrate Gbitss
9.933281 faia
. Cross
FPG Clock Alarm . Clock
Offzet
Data Dffset 0.01Y Al —
Data Cross Point 60% @
Clock Offset 0.08Y - —— |
S Couple || Hore
P a4/5

With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.

The Setup dialog box will disappear and the item you have selected is then set and

displayed.

123
ARZ200-601 BERT-FPG
TX Bitrate Gbits=

9.933280

Cancel

-

=

PPG 01y &

Couple{Copy PPG->ED) | (4
==
Couple(Copy ED->PPG) |O8Y

E (¥ ple L

wlaolol ol

Whether the PPG and ED patterns of the data setting are set individually or the same
setting is performed is set and displayed.
PPG: Only PPG is set individually.

Couple (Copy PPG -> ED) : The data setting of PPG is copied to ED.
Couple (Copy ED -> PPG) : The data setting of ED is copied to PPG.
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9.2 10 Gbit/s BERT Module

Selecting the Pattern (Pattern)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Pattern soft key, or move the cursor to Pattern with the arrow keys, and
then press the ENTER.

The Pattern dialog box will appear.

T2 N
AR2200-601 EERT-PPG @
TX Bitrate Gbit/s  IN_A|
9.953281 Engt
. Length
FPG Clock Alarm . Short
Length
Data Cross Foint 60% Al
Lon,
Clock Off=et - b
= ES 0.08Y = Length
Setup COUple
Fattern PRBS ¥ More
3/3

4. With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.

The Pattern dialog box will disappear and the item you have selected is then set and

displayed.
1]2] 3 I
ABZ200-501 BERT-FFG
TX Bitrate Gbitss INe— |

9 . 953280 Cancel

Enter
- PRBS 60% &
ol 0.08Y
; ProgbdH —Couple 1
B SDH/SONET PRBS +
Note
*  Prog64M appears on models with the /M option. SDH/SONET appears on models with the
/P1 option.

For an explanation of how to select parameters, see section 2.3.

Explanation

The type of the PPG output data is set and displayed.
« PRBS: PRBS (pseudo random pattern)
* Prog256: Arbitrary pattern (program pattern) 16 to 256 bits, 1 bit step
Prog64M: Arbitrary pattern (program pattern) 256 to 67108864 bits, 128 bits step
(/M option)
SDH/SONET: SDH/SONET frame pattern (STM-64/STS-192) 155520 bytes
(/P1 option)
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Selecting the Pattern Length of PRBS (PRBS Length)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the PRBS Length soft key, or move the cursor to PRBS Length with the
arrow keys, and then press the ENTER.
The PRBS Length dialog box will appear.

11213
AR2200-601 EERT-PPG E::;‘
TX Bitrate Gbitss o} |
9.933281 e
. Length,
FFG Clock Alarm . ;hurt_
Length
Clock Offset 0.0SV Al
Setup COUp l e tgzgth
Pattern PRBS =
FRES Length PRBS 7 »|| More
3/3

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The PRBS Length dialog box will disappear and the item you have selected is then set and
displayed.

112 |3 ——
ARZ200-601 BERT-FPG
TX Bitrate Gbits= INe— |

9 . 953281 Cancel

0.08y &
Couple

PRBS -

PRBS 7 »

Note
« This item becomes valid when PRBS is selected for the Pattern. When the Pattern is set to
Prog256, Prog64M, or SDH/SONET, this item is dimmed (shown in gray) and it cannot be
selected.
« For an explanation of how to select parameters, see section 2.3.

Explanation
When Pattern = PRBS (Pseudo random pattern) is selected, the pattern length of PRBS

is set and displayed.
PRBS Length: PRBS7, PRBS9, PRBS10, PRBS11, PRBS15, PRBS23, PRBS31
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Selecting the Program Length (Program Length)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Short Length soft key, or move the cursor to Program Length with the
arrow keys, and then press the ENTER.
The Program Length dialog box will appear.

11213
AR2200-601 EERT-PPG Pat-
— tern
TX Bitrate Gbit/s
9.953280 SR
. Length
FFG Clock Alarm . Short
Length
Setup COUple h | fS—
Lon,
Patt &
attern PI"08256 Length
PRES Length |
Frogram Length 16bit ¥ Hore
3/3

4. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.
The Program Length dialog box will disappear and the set value is then set and displayed.

123 )
ABZZ211-601 BERT-FFG DK
TX Bitrate Gbitss | Only valid when a value is changed
with the arrow keys
9 . 953256 Cancel
Couple &
Prog256

FRES Length |
Program Length 256bit L

Note
» This item becomes valid when Prog256 is selected for the Pattern. When the Pattern is set
to PRBS, Prog64M, or SDH/SONET, this item is dimmed (shown in gray) and it cannot be
selected.
» For an explanation of how to change values, see section 2.3.
*  When a value is changed with the arrow keys, you can use the OK and Cancel soft keys.

Explanation

When Pattern = Prog256 (program pattern) is selected, the bit length of the arbitrary
pattern is set and displayed.

Program Length: 16 to 256 bit

Step value: 1 bit
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Selecting the Program Length (Program Length Long)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Long Length soft key, or move the cursor to Program Length (Long)
with the arrow keys, and then press the ENTER.
The Program Length (Long) dialog box will appear.

1123
AR2200-501 BERT-PPG E::;‘
TX Bitrate Gbit/s
9.953280 Enat
. Length
FFG Clock Alarm . Short
Length
Fattern Pr0864H A (
FRES Length ‘ tungtk
ENng
FProgram Length | | S—
Frogram LengthClLong? 256bit L Hore
373

Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.

The Program Length (Long) dialog box will disappear and the set value is then set and

No

displayed.
123 )
ABZZ211-601 BERT-FFG DK
TX Bitrate Gbitss | Only valid when a value is changed
with the arrow keys
9 . 953281 Cancel
|PPC e " .
[pat As6bi t ProgbdH &
[Fre — PRBS 7|
Proéram Length =
Program Length{Long} 256bit v

te
This item is valid on models with the /M option when Pattern is set to Prog64M. When the

Pattern is set to PRBS, Prog256, or SDH/SONET, this item is dimmed (shown in gray) and it
cannot be selected.

For an explanation of how to change values, see section 2.3.

When a value is changed with the arrow keys, you can use the OK and Cancel soft keys.

Explanation

When Pattern = Prog64M (program pattern) is selected, the bit length of the arbitrary
pattern is set and displayed.

Progra

m Length Long: 256 to 671088064 bit

Step value: 128 bit
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Editing the Program Pattern (Program Edit)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Prog Edit soft key, or move the cursor to Program Edit with the arrow
keys, and then press the ENTER.
The Program Edit screen will appear at the lower portion of the screen.

123
ARZZ11-601 BERT-FFG P'"':'g‘l
Edit
TX Bitrate Gbits= NS
9.933256 Pay-
* load
FPG Clock Alarm = Trig-
ger
FRES Length Iy
Frogram Length 16bi‘t Inf'?r
mation
Program LengthilLong? -
Frogram Edit Edi‘t L Hore
1/5

Selecting the Input Mode
4. Press the Mode soft key.
The Mode dialog box will appear.

Program Edit

Edit

Setup Couple Mark ratio =0
1- B4 Bits - 5555555555555555 &
L3 — =
125-192 Bits : =  =——e—e———ee—ee—ee
1923-25€ Bits = ———————————————— ¥|| Close

5. With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.
The Mode dialog box will disappear and the item you have selected is then set and

displayed.
"eﬁ

Cancel

Program Edit

|Sei Mark ratio 50
1- B4 Bits - 5555555555555555 &
E5-128 Bits : @ —————————————

125-192 Bits : = ——————————————

193-256 Bitzs = 0 06— ¥
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9.2 10 Gbit/s BERT Module

Editing

the Program Pattern

6. Use the arrow keys to move the cursor to the editing area of the program pattern
that you want to edit, and press the Edit soft key or ENTER.
In HEX mode a soft keyboard appears, while in BIN mode a numeric keypad appears.

HEX Mode BIN Mode
Program Edit ' Program Edit
| Hode | | Hode |
HEX BIN
Setup Couple Mark ratio S0 Setup Couple Mark ratio s0 %
1- B4 Bit=s : 5555555555555555 & 1- 16 Bits : 0101010101010101 &
ES-128 Bits = = ———m—mm——m—— - = 17- 32 Bits 1 ——mmmmmmmmmmmmee -
129-192 Bits : = ——————————————— 33- 48 Bits : = ———————m——————-
193-256 Bits = | ———————————————e ¥|| Close 49— B4 Bits : | ———————————————e ¥|| Close
—— Program Pattern Editing Area ——
In HEX Mode
7. Use the soft keyboard to enter text, and press the Commit soft key.
The data is confirmed and displayed.
p
‘ 0123456 789ABCDE]
>
(AIBICIDIE] (F 17 15 L) (A DITICY)
F I(EY G 0 L 0 e 8 B3 K
[KILIMINIO) [@%]&[11=) [7FIBI9]/] BS
[PIQIR]ISIT) [AI5]6]*]
(WYIMIX]Y) SPC) [11213]-] Caps
[Z(CAP[ERT) P
i193—255 Bits : = —mmmm—m— o ﬂ
8. To edit other areas, repeat steps 6 to 7.
9. Press the Close soft key to close the Program Edit screen.
Program Edit
Edit
Hode
HEX
Setup Couple Mark ratio o5 u
1- B4 Bits - 01239456725AECDEF &
B5-128 Bits : = ———————m——————- =
129-192 Bits @ = ———m——m——————— o VN
193-256 Bits : = ————————m——————— L
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9.2 10 Gbit/s BERT Module

In BIN Mode

7. Use the numeric keypad to enter a value, and press ENTER.
The data is confirmed and displayed.

Program Edit

| 0010001100000000 |

Setup Couple Mark ratio S0 %
1- 18 Bits : 0000000000000000 &
17— 32 Bits : e O
33— 42 Bits : 000000 ———mmem—
43— B4 Bits : =00 06— ¥

8. To edit other areas, repeat steps 6 to 7.

9. Press the Close soft key to close the Program Edit screen.

Program Edit
Edit
Mode
BIN

Setup Couple Mark ratio 5y

1- 1E Bits - 0010001100000001 &

17- 32 Bits :  —mm—m—mmmmmme—m ol

e e — | —

49- 64 Bits @ 0 0—————————————— ¥

» This item becomes valid when Prog256 is selected for the Pattern. When the Pattern is set
to PRBS, Prog64M, or SDH/SONET, this item is dimmed (shown in gray) and it cannot be
selected.

» For an explanation of how to change values, see section 2.3. For an explanation of how to
enter text, see section 2.4.

Explanation

When Pattern = Prog256 (program pattern) is selected, the arbitrary pattern is edited.
» 00 to FF (Hexadecimal notation)
» 0/1 (Binary notation)
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Selecting the Payload Pattern (Payload)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Payload soft key, or move the cursor to Payload with the arrow keys,
and then press the ENTER.
The Payload dialog box will appear.

1123
. - Prog
AR2211-601 BERT-PPG - Edit
TX Bitrate Gbit/s | ——
9.953234 o
. load
FPG Clock Alarm . Trig-
ger
Frogram Length o
Frogram Length{Long? Inf?r
mation
Program Edit
—
Fagload ¥ Mo
1/35

4. With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.
The Payload dialog box will disappear and the item you have selected is then set and

displayed.

Cancel

1(2]3
ARZ211-601 BERT-FPPG

TX Bitrate Gbitss

9.933254
lEnter]

PRBS 9 =
PRBS 10
PRBS 11

PRBS 15 | e e
]

-4

Note
* This item is valid on models with the /P1 option when Pattern is set to SDH/SONET. When
the Pattern is set to PRBS, Prog256, or Prog64M, this item is dimmed (shown in gray) and it
cannot be selected.
* For an explanation of how to select parameters, see section 2.3.

Explanation

When Pattern = SOH/SONET (frame pattern) is selected, the PRBS pattern length of
payload is set and displayed.
Payload: PRBS9, PRBS10, PRBS11, PRBS15, PRBS23, PRBS31
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Selecting the Trigger (Trigger)

Procedure

Explanation

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the BERT module’s PPG as the current module.

3. Press the Trigger soft key, or move the cursor to Trigger with the arrow keys, and

then press the ENTER.
The Trigger dialog box will appear.

12]3 -

- o rog
ARZ2211-601 BERT-FPPG _ Edit
TX Bitrate Gbitss

9.933256 Py
* load
PPG Clock Alarm = (Tr‘ig]—
zer
Frogram LengthdlLong?
Program Edit Infgr‘
nation
Fayload
_
Trigger T¥1/16 ¥|| Hore
1/5

4. With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.
The Trigger dialog box will disappear and the item you have selected is then set and

displayed.

1|23

ABZ2211-601 BERT-FPG
TX Bitrate Gbitss N/

9.933254

Cancel

1% ERR TX1716 ¥

Note

« This setting is the same as the ED trigger selection setting (Trigger).

« For an explanation of how to select parameters, see section 2.3.

The signal to be output to Trigger output terminal is set and displayed.

TX1/16:
TX1/64:
TXPatt:

TX ERR:
RX1/16:

RX1/64:

RXPatt:

RX ERR:

Outputs the signal, which is 1/16 of the clock frequency.

Outputs the signal, which is 1/64 of the clock frequency.

Outputs the trigger signal synchronized with the output pattern. In case of
PRBS, the pulse is output once every 128 cycles.

Outputs the signal every time the error is added to the PPG.

Outputs the signal, which is 1/16 of the input clock or regeneration clock
frequency.

Outputs the signal, which is 1/64 of the input clock or regeneration clock
frequency.

Outputs the trigger signal synchronized with the input pattern. In case of
PRBS, the pulse is output once every 128 cycles.

Outputs the signal every time the error is detected in the input signal.
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ED Setting

Selecting the Measurement Mode (Measure Mode)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s ED as the current module.
3. Press the Mes Mode soft key, or move the cursor to Measure Mode with the
arrow keys, and then press the ENTER.
The Measure Mode dialog box will appear.
a2 e
ABZ211-601 BERT-ED iz
| 00:00:00:10 | Presh
Syncloss [ 0 1nput
ERRCount [ o|[?e'est
ERRRate 0.000000E-11 ( Hes )
Hode
Data Threshold 101mY &
Input Select Da‘ta[n ]_ - g:?
Measure Mode Single
Measure Day ODay ¥ g?ge
4. With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.
The Measure Mode dialog box will disappear and the item you have selected is then set and
displayed.
a2 N
ARZ2211-601 BERT-ED e
[ 00:00:00:10
Syncloss [ ol |
Cancel
ERRCount [ 0
0.000000E-11
101mY &
Dataln 1 =
Single
Measure Lay ODay ¥
Note

When Single is selected for the Measure Mode, the measurement is started with Measure
Start and it is continued for the measurement period set in the Measure Day/Measure Time.
When the set measurement period has elapsed, the measurement is stopped automatically.
When Manual is selected for the Measure Mode, the measurement is performed from
starting with Measure Start to stopping with Measure Stop. At this time, when the elapsed
measurement period becomes 10 days, the measurement is stopped automatically.

When Repeat is selected for the Measure Mode, the measurement is started with Measure
Start and it is performed repeatedly for the measurement period set in the Measure Day/
Measure Time. The measurement is continued until stopped by Measure Stop.

For an explanation of how to select parameters, see section 2.3.
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9.2 10 Gbit/s BERT Module

Explanation

The measurement mode is set and displayed.

» Single: The measurement is performed for a period of measurement time set in
Measure Day/Measure Time.

* Manual: The measurement is performed until the measurement is stopped. (However,
note that the maximum measurement period is 10 days.)

* Repeat: The measurement is performed repeatedly for a period of measurement time
set in Measure Day/Measure Time.
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Setting the Measurement Period (Measure Day/Measure Time)

Procedure

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the BERT module’s ED as the current module.

Setting the Number of Days

3. Press the Mes Day soft key, or move the cursor to Measure Day with the arrow
keys, and then press the ENTER.
The Measure Day dialog box will appear.

123
ABZZ11-601 BERT-ED Data
Thresh
I 00:00:00:10
Syncloss. 0 Input
Select
ERRCount [T o> ="
ERRRate 0.000000E-11 || Mes
Hode
Data Threshold 100mY k| |
_ ( )
Input Select Da‘ta[n ]_ g:;
Measure Mode Single
Measure Day ODa Hore
Y ¥l 306

4. Change the numeric value with the numeric keypad or the arrow keys, and then

press the ENTER.

The Measure Day dialog box will disappear and the set value is then set and displayed.

EEEAEN (aa
AN2211-601 BERT-ED 0K

I 00:00:00:10
Syncloss [ 0

Cancel

ERRCount [T 0

o Barer 0.000000E-11

o1  HPay 100mY &

[ 1 Dataln 1 =

Measure Mode Single

Measure Day ODay | J

Setting the Hour, Minute, and Second

3. Press the Mes Time soft key, or move the cursor to Measure Time with the arrow
keys, and then press the ENTER.
The Measure Time dialog box will appear.

1123

ABZ2211-601 BERT-ED

T 00:00:00:10
Syncloss [ 0
ERRCoun't [T 0
ERRRate 0.000000E-11
Input Select Dataln 1 &
Measure Mode Single -
Measure Day 1Day
Mezsure Time 00:00:10 ¥

Only valid when a value is changed
with the arrow keys
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9.2 10 Gbit/s BERT Module

4. Use the arrow keys to move the cursor to the unit of time that you want to change
(hours, minutes, or seconds), and press ENTER.
A dialog box for setting the unit of time that you specified will appear.

12 13
AR2211-601 BERT-ED Cloze
[ 00:00:00:10
Syncloss [ 0
ERRCount [ 0
h: m: = 0E-11
0 10
[0 Tn 1A
Measure Mode 5'1ngle -
Measure Day 1Day
Measure Time 00:00:10 ¥

5. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.
The dialog box for setting the unit of time that you specified will close.

(2[5 —— )
BEEE11-E01 EERT-ED 0K
I 00:00:00: 10 | Only valid when a value is changed
Syncloss [ 0 with the arrow keys
Cancel
ERRCount [ 0
Senter] = 0E-11
g In 1k
Me: b1 ng le -
Measure Day 1Day
Measure Time 00:00:10 ¥

6. Press the Close soft key.
The Measure Time dialog box will disappear and the set value is then set and displayed.

1j2(3 )\
AR2211-601 BERT-ED @
I 00:00:00:10
Syncloss [ off
ERRCount [ 0
h: m: s 0E-11
5 0 10
[ 5 | In 14
Measure Mode blngle -
Measure Day 1Day
Meazure Time 05:00:10 L
Note

» This item becomes valid when Single or Repeat is selected for the Measure Mode.
» For an explanation of how to change values, see section 2.3.
*  When a value is changed with the arrow keys, you can use the OK and Cancel soft keys.

Explanation

The measurement period (number of days)(hour, minute, second) is set and displayed.
The maximum measurement period is 10 days.

Measure Day: 0 to 10 day, 1 day step

Measure Time: 00:00:01 to 23:59:59 h:m:s, 1s step
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9.2 10 Gbit/s BERT Module

Selecting the Buzzer Sound Volume (Buzzer)

Procedure

Explanation

Note

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the BERT module’s ED as the current module.
Press the Buzzer soft key, or move the cursor to Buzzer with the arrow keys, and

then press the ENTER.
The Buzzer dialog box will appear.

1203

AR2211-601 BERT-ED
[ 00:00:00:10

Syncloss [ 0
Buzzer
ERRCount [ 0 Y

Hes
Time

ERRRate 0.000000E-11 || Auto
Sync

Measure Mode Single &

Mezasure Day GDEIY _ Logic

Measure Time 02 :00 :00

Buzzer Off L Hore

4/6

With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The Buzzer dialog box will disappear and the item you have selected is then set and

displayed.
a2 N
ARZ2211-601 BERT-ED e
[ 00:00:00:10
Syncloss [ ol |
Cancel
ERRCount 0
EFE 0.000000E-11
= Single &
[=: ODay !
Me: 02:00:00
| Bu: Off »

This function is used to set the buzzer sound volume if an error is detected.

The buzzer sound volume for key operation is set using Volume on the system screen. For
details, see section 13.5.

For an explanation of how to select parameters, see section 2.3.

The buzzer sound volume, which is given if the error is detected, is set and displayed.

Buzzer

Off: No buzzer sound

Soft: Small buzzer sound
Medium: Medium buzzer sound
Loud: Loud buzzer sound
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9.2 10 Gbit/s BERT Module

Selecting the Trigger (Trigger)

Procedure

Explanation

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the Trigger soft key, or move the cursor to Trigger with the arrow keys, and

then press the ENTER.
The Trigger dialog box will appear.

123
AR2211-601 BERT-ED tnngth
! 00:00:00:10 | =78
Syncloss [ 0 Prog
Edit
ERRCount [ 0

ERRRate

0.000000E-11 || Pav
load

Program Length(Long? Iy
Frogram Edit Edi‘t 'T;tlaﬁ_ ’

Payload

Trigger

Hore

TXIZ16 )
6/6

4. With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.
The Trigger dialog box will disappear and the item you have selected is then set and

displayed.

I _ N
ARZ2211-601 BERT-ED e
[ 00:00:00:10
Syncloss [ ol |

Cancel
ERRCount 0
] PlEnter] 0.000000E-11

—I TX1/16
Fre i
o Edit
—| TXPatt
— o
i TXI716 ¥

Note

» This setting is the same as the PPG trigger selection setting (Trigger).
* For an explanation of how to select parameters, see section 2.3.

The signal to be output to Trigger output terminal is set and displayed.

TX1/16: Outputs the signal, which is 1/16 of the clock frequency.

TX1/64: Outputs the signal, which is 1/64 of the clock frequency.

TXPatt: Outputs the trigger signal synchronized with the output pattern. In case of
PRBS, the pulse is output once every 128 cycles.

TX ERR: Outputs the signal every time the error is added to the PPG.

RX1/16: Outputs the signal, which is 1/16 of the input clock or regeneration clock
frequency.

RX1/64: Outputs the signal, which is 1/64 of the input clock or regeneration clock
frequency.

RXPatt: Outputs the trigger signal synchronized with the input pattern. In case of
PRBS, the pulse is output once every 128 cycles.

RX ERR: Outputs the signal every time the error is detected in the input signal.
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9.2 10 Gbit/s BERT Module

Selecting the Data Input Terminal (Input Select)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the Input Select soft key, or move the cursor to Input Select with the arrow
keys, and then press the ENTER.
The Input Select dialog box will appear.

1123
ABZ211-601 BERT-ED Data
Thresh
[ 00:00:00:10
Syncloss [ 0 (g
Select
ERRCount [ 0[N
ERRRate 0.000000E-11 || Mes
Hode
Data Threshaold 101mY &
o
Input Select Da‘ta[n ]_ g::
Measure Mode Single
Measure Day 0Da Hore
Y ¥l 37

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The Input Select dialog box will disappear and the item you have selected is then set and

displayed.

1]2(3 N
ARZ2211-601 BERT-ED e
I 00:00:00:10
Syncloss [ off |

Cancel
ERRCount [ 0
ClEnter] 0.000000E-11
101nY &
Dataln 2 Dataln 1
Mez=ure muue Single
Measure Day ODay ¥

Note

For an explanation of how to select parameters, see section 2.3.

Explanation

The data signal input terminal of the ED is set and displayed.

+ Dataln 1: CDR is used.
The signal of Data input 1 terminal built into the CDR is measured.

» Data In 2: CDR is not used.
The signal of Data input 2 terminal is measured. When selecting this item,
the clock input is required.
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9.2 10 Gbit/s BERT Module

Setting the Data Threshold Value (Data Threshold)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the Data Thresh soft key, or move the cursor to Data Threshold with the
arrow keys, and then press the ENTER.
The Data Threshold dialog box will appear.

23 N

Dat
ABZ211-601 BERT-ED
I 00:00:00:10 |\""esh
Syncloss [ 0 gt
Select
ERRCount [ ]
ERRRate 0.000000E-11 || Mes
Hode
Data Threshold Omy &
o
Input Select Da‘ta[n ]_ g::
Measure Mode Single
Measure [ay ODa Hore
Y ¥l 37

4. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.
The Data Threshold dialog box will disappear and the set value is then set and displayed.

12 |3

AR2211-601 BERT-ED Data
[ 00:00:00: 10 Thresh
Syncloss [ 0
ERRCount [ 0

ER 0.000000E-11

paif 10V 1000V

B Dataln 1

Measure Mode Single

Meazure Day ODay ¥

Note

For an explanation of how to change values, see section 2.3.

Explanation

The threshold voltage of the data input signal of the ED is set and displayed.
When Input Select is Data In 1: =350 to 350 mV, 1 mV step
When Input Select is Data In 2: =300 to 300 mV, 1 mV step
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9.2 10 Gbit/s BERT Module

Selecting the Synchronization Method (Auto Sync)

Procedure

Explanation

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the Auto Sync soft key, or move the cursor to Auto Sync with the arrow
keys, and then press the ENTER.
The Auto Sync dialog box will appear.

123
ARZ211-601 BERT-ED "I“?S
I 00:00:00:10 | '™M®
Syncloss [ 0
Buzzer
ERRCount [ olf |
ERRRate 0.000000E-11 ( Auto )
Sync
Measure Day ODay L
Mzasure Time 02:00:00 _ Lugic
Buzzar Soft
Futo Sync On L Hore
456

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The Auto Sync dialog box will disappear and the item you have selected is then set and

displayed.

1]2(3 N
ARZ2211-601 BERT-ED e
[ 00:00:00:10
Syncloss [ ol |

Cancel

ERRCount [ 0
EFE ClEnter] 0.000000E-11
e 0ff ODay &
Me: On | 02:00:00
Buzawr Soft

Auto Sync On ¥

Note

For an explanation of how to select parameters, see section 2.3.

Whether the auto synchronization of the ED is turned ON or OFF is set and displayed.
* On: Turns ON the auto synchronization.
» Off: Turns OFF the auto synchronization

Normally, this item is set at ON. However, when this item is set at OFF, the signal having
many errors can be measured. For details, see section 1.6.
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9.2 10 Gbit/s BERT Module

Selecting the Data Setup Method (Setup)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the Setup soft key, or move the cursor to Setup with the arrow keys, and
then press the ENTER.
The Setup dialog box will appear.

21
ABZ200-501 BERT-ED
I 00 : 00:00: 10
Syncloss [ 0l| pat- |
ERRCount [ off
ERRRate 0.000000E-11 ||, PRES

Length
Buzzer Off &
Auto Sync On N Ezz;th
Logic Positive
Setu More
p Couple ¥ Hoe

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The Setup dialog box will disappear and the item you have selected is then set and

displayed.
123 N
ARZ200-601 BERT-ED
I ()0 : 00 : 00 : 10
Syncloss [ 0
Cancel
ERRCount [ 0
_E WE-11
B ED Off &
Al Couple{Copy PPG->ED} On =
 [Couple(Copy ED- >PPG) || ST
Setup l;()l.lple | J
Note

For an explanation of how to select parameters, see section 2.3.

Explanation

Whether the PPG and ED patterns of the data setting are set individually or the same
setting is performed is set and displayed.

» ED: Only ED is set individually.

» Couple (PPG -> ED) : The data setting of PPG is copied to ED.

* Couple (ED -> PPG) : The data setting of ED is copied to PPG.
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9.2 10 Gbit/s BERT Module

Selecting the Pattern (Pattern)

Procedure

Explanation

Note

Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the Pattern soft key, or move the cursor to Pattern with the arrow keys, and

then press the ENTER.
The Pattern dialog box will appear.

1203

ANZZ00-601 BERT—ED Setup
I 00 : 00:00: 10

Syncloss [ 011/ pat-

ERRCount [I] 0|\t

ERRRate 0.000000E-11 || PRES
Length

Auto Sunc On &

Logic Positive EZﬂ;:‘ch

Setup Coup le

Pattern Pr‘03256 L Hore

576

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The Pattern dialog box will disappear and the item you have selected is then set and

displayed.

1|22 ‘|
ARZ200-501 BERT-ED
I 00 : 00: 00 £ 10

Syncloss [ 0
Cancel

ERRCount 0

g JEnter 0.000000E-11

E ngﬁau Positive

- L o

Pt Prog256 ¥

* Prog64M appears on models with the /M option. SDH/SONET appears on models with the /

P1 option.
« For an explanation of how to select parameters, see section 2.3.

The type of the ED measurement data is set and displayed.

PRBS: PRBS (pseudo random pattern)
Prog256: Arbitrary pattern (program pattern) 16 to 256 bits, 1 bit step
Prog64M: Arbitrary pattern (program pattern) 256 to 67108864 bits, 128 bits step
(/M option)
SDH/SONET: SDH/SONET frame pattern (STM-64/STS-192) 155520 bytes
(/P1 option)
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9.2 10 Gbit/s BERT Module

Selecting the Pattern Length of PRBS (PRBS Length)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the PRBS Length soft key, or move the cursor to PRBS Length with the
arrow keys, and then press the ENTER.
The PRBS Length dialog box will appear.

123
ABZ200-E01 BERT-ED Setup
I ()0 : 00 : 00 : 10
Syncloss [ 01| pat
ERRCount [I] ol| ™ |
ERRRate 0.000000E-11 { PRBS )

Length,
Logic P()Sifti\ie L
Cowpls [P0,
FPattern PRBS o
FRES Length PRBS 7 v Hore
376

4. With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.
The PRBS Length dialog box will disappear and the item you have selected is then set and

displayed.
a2 N
ARZ2200-601 BERT-ED
I 00 : 00:00: 10
Syncloss [ ol |
Cancel
ERRCount 0

23 lEnter 0.000000E-11
— PEBS 7T

Log Positive &
Ei PEBS 11 PRES
= I PRES 7 +

This item becomes valid when PRBS is selected for the Pattern. When the Pattern is set to
Prog256, Prog64M, or SDH/SONET, this item is dimmed (shown in gray) and it cannot be
selected.

« For an explanation of how to select parameters, see section 2.3.

Explanation

When Pattern = PRBS (Pseudo random pattern) is selected, the pattern length of PRBS
is set and displayed.
PRBS Length: PRBS7, PRBS9, PRBS10, PRBS11, PRBS15, PRBS23, PRBS31
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9.2 10 Gbit/s BERT Module

Selecting the Program Length (Program Length)

Procedure

Explanation

Note

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the BERT module’s ED as the current module.

Press the Short Length soft key, or move the cursor to Program Length with the
arrow keys, and then press the ENTER.
The Program Length dialog box will appear.

I e
ARZZO0-601 BERT-ED Setup
I 0 : 00 1 00 : 10
Syncloss [ 01| pat
ERRCount [ off
ERRRate 0.000000E-11 ||, PRES
Length

Setup Couple &} g |
Short

Pattern Pr‘ogzsﬁ Leng‘th

PRES Length O 7|
16b1t y|| More
576

Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.
The Program Length dialog box will disappear and the set value is then set and displayed.

Program Length

123 \
ABZ2211-601 BERT-ED (1] 4
I 00:00:00: 10 | Only valid when a value is changed
Syncloss [ 0 with the arrow keys
Cancel
ERRCount [T 0
lEnter] 0.000000E-11
Zs6bi t Couple &
Prog256
PRES Length _

256b1t v

Frogram Length

This item becomes valid when Prog256 is selected for the Pattern. When the Pattern is set
to PRBS, Prog64M, or SDH/SONET, this item is dimmed (shown in gray) and it cannot be
selected.

For an explanation of how to change values, see section 2.3.

When a value is changed with the arrow keys, you can use the OK and Cancel soft keys.

When Pattern = Prog256 (program pattern) is selected, the bit length of the arbitrary
pattern is set and displayed.

Progra

m Length: 16 to 256 bit

Step value: 1 bit

IM 735101-03EN

9-43

juswainseap ¥3g



9.2 10 Gbit/s BERT Module

Selecting the Program Length (Program Length Long)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the Long Length soft key, or move the cursor to Program Length (Long)
with the arrow keys, and then press the ENTER.
The Program Length (Long) dialog box will appear.

1123 |
ARZEO0-601 BERT-ED t""g g
I 00 : 00 : 00 : 10 \Z"3
Syncloss [ 0l prg .
Edit
ERRCount [ 0 .
ERRRate 0.000000E-11 || Pav
load
Pattern Pr‘0864H &
PRES Length Trig-
ger
Frogram Length _
Program Length{lLong} 256bit v More
656

4. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.
The Program Length (Long) dialog box will disappear and the set value is then set and

displayed.

W=y \
ARZZ211-601 BERT-EL DK

I 00:00:00:00 | Only valid when a value is changed
Syncloss [ 0 with the arrow keys

Cancel

ERRCount [ 0
BFEm |

[par &s6hi t Progb4H

[Fre
Frogram Length _
Frogram LengthdlLong? 256bi‘t ¥

Note

This item is valid on models with the /M option when Pattern is set to Prog64M. When the
Pattern is set to PRBS, Prog256, or SDH/SONET, this item is dimmed (shown in gray) and it
cannot be selected.

» For an explanation of how to change values, see section 2.3.

*  When a value is changed with the arrow keys, you can use the OK and Cancel soft keys.

Explanation

When Pattern = Prog64M (program pattern) is selected, the bit length of the arbitrary
pattern is set and displayed.

Program Length Long: 256 to 671088064 bit

Step value: 128 bit
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9.2 10 Gbit/s BERT Module

Editing the Program Pattern (Program Edit)

Procedure

keys, and then press the ENTER.

The Program Edit screen will appear at the lower portion of the screen.

1123
AR2211-601 BERT-ED tnngth
I 00:00:00:10 | "5
Syncloss [ 0 @
Edit
ERRCount [ 0 !
ERRRate 0.000000E-11 || Pay
load
PRES Length s
Program Length 256bhit T;;ﬁ_
Program Length(lLong? ]
Frogram Edit Edit ¥ Hore
676

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the BERT module’s ED as the current module.

Selecting the Input Mode
4. Press the Mode soft key.

The Mode dialog box will appear.

Program Edit

Edit

Setup Couple Mark ratio =0
1- B4 Bits - 5555555555555555 &
L3 — =
125-192 Bits : =  =——e—e———ee—ee—ee
1923-25€ Bits = ———————————————— ¥|| Close

Press the Prog Edit soft key, or move the cursor to Program Edit with the arrow

5. With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.

The Mode dialog box will disappear and the item you have selected is then set and

displayed.

Program Edit

|Sei

©

Cancel

|Mark ratio 50 %

1- B4 Bits :

5555555555555555 &
|

ES-122 Bits :

125-132 Bits =

193-25E Bits -
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9-45

juswainseap ¥3g



9.2 10 Gbit/s BERT Module

Editing the Program Pattern

6. Use the arrow keys to move the cursor to the editing area of the program pattern
that you want to edit, and press the Edit soft key or ENTER.
In HEX mode a soft keyboard appears, while in BIN mode a numeric keypad appears.

HEX Mode BIN Mode

Program Edit ' Program Edit .
Hode Hode
HEX BIN

Setup Couple Mark ratio 50 % Setup Couple Mark ratio 50 3

1- 64 Bits : 5555555555555555 & 1- 18 Bits : 0101010101010101 &

E5-122 Bits = = ——————m——e—————e = 17- 32 Bits @ —m—mem—mm——e————e =

129-192 Bits : = ——————————————— 33- 48 Bits 3 = ———————————————-

193-256 Bits = | ———m——m——m—— - ¥|| Close 43- 64 Bits = | ———————————————— ¥|| Close

—— Program Pattern Editing Area @—

In HEX Mode

7. Use the soft keyboard to enter text, and press the Commit soft key.
The data is confirmed and displayed.

" 0123456789ABCDEY

BS

=
[¥]

OVWEIY) SPC) (D213 .
ZICAP[ENT) R

[15azme Bite . s li

8. To edit other areas, repeat steps 6 to 7.

9. Press the Close soft key to close the Program Edit screen.

Program Edit

Edit

Hode

HEX
Setup Couple Mark ratio 25 %
1- B9 Bits : 0123455729ABC0EF &
R —— —

129-192 Bits : 0 6 —— —
e :
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9.2 10 Gbit/s BERT Module

In BIN Mode

7. Use the numeric keypad to enter a value, and press ENTER.
The data is confirmed and displayed.

Program Edit

L 0010001 100000000
Setup Couple Mark ratio s0 %
1- 1B Bits - 0000000000000000 &
T —— o
32— 948 Bits ¢ 0 e
43— B4 Bits : =00 06— ¥

8. To edit other areas, repeat steps 6 to 7.
9. Press the Close soft key to close the Program Edit screen.

Program Edit

Edit
Mode
BIH
Setup Couple Mark ratio 5y
1- 1E Bits - 0010001100000001 &
17— 52 Bits @ e =
33— 48 Bits 00 e — |
49- 64 Bits @ 0 0—————————————— ¥

« This item becomes valid when Prog256 is selected for the Pattern. When the Pattern is set
to PRBS, Prog64M, or SDH/SONET, this item is dimmed (shown in gray) and it cannot be

selected.
» For an explanation of how to change values, see section 2.3. For an explanation of how to

enter text, see section 2.4.

Explanation

When Pattern = Prog256 (program pattern) is selected, the arbitrary pattern is edited.
» 00 to FF (Hexadecimal notation)
« 0/1 (Binary notation)
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9.2 10 Gbit/s BERT Module

Selecting the Payload Pattern (Payload)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the Payload soft key, or move the cursor to Payload with the arrow keys,
and then press the ENTER.
The Payload dialog box will appear.

123
ARZ211-601 BERT-ED tﬂngth
I 00:00:00:10 | "5
Syncloss [ Y|
Edit
ERRCount [ 0 : "

ERRRate 0.000000E-11 (Pav' )
load
F

FProgram Length

Program Length(Long? T;;ﬁ_

Frogram Edit N

Pagload PREBS 9 L Hore
6/6

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The Payload dialog box will disappear and the item you have selected is then set and

displayed.

A2 = N
ARZ2211-601 BERT-ED e
[ 00:00:00:10
Syncloss [ ol |

Cancel
ERRCount 0
] PlEnter] 0.000000E-11
—1I| PRBS 9
Frc i
—| PRBS 10
—| PRBS 11
| =
B PRES O 4

This item is valid on models with the /P1 option when Pattern is set to SDH/SONET. When
the Pattern is set to PRBS, Prog256, or Prog64M, this item is dimmed (shown in gray) and it

cannot be selected.
* For an explanation of how to select parameters, see section 2.3.

Explanation

When Pattern = SOH/SONET (frame pattern) is selected, the PRBS pattern length of

payload is set and displayed.
Payload: PRBS9, PRBS10, PRBS11, PRBS15, PRBS23, PRBS31
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9.2 10 Gbit/s BERT Module

Selecting the Input Data Logic (Logic)

Procedure

Explanation

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the BERT module’s ED as the current module.

Press the Logic soft key, or move the cursor to Logic with the arrow keys, and
then press the ENTER.
The Logic dialog box will appear.

)23
ARZ211-601 BERT-ED "I“?S
I 00:00:00:10 [ 1M
Syncloss [ 0
Buzzer
ERRCount [ 0
ERRRate 0.000000E-11|| Auto
Sync
Measure Time 02:00:00 &l N |
Buzzer Soft _J'Lugic’
Auto Sync On
Logic POSitiUe ¥ Hore
456

With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.

The Logic dialog box will disappear and the item you have selected is then set and
displayed.

1|23 ‘j
ARZ211-E01 BERT-ED
[ 00:00:00:10

Syncloss [ 0
Cancel
ERRCount [ 0
SlEnter] 0.000000E-11
Positive 02:00:00 &
Soft |
Al oo On

Logic

Positive »

Note

For an explanation of how to select parameters, see section 2.3.

Whether the ED data input signal is the positive logic or negative logic is set and

displayed.

» Positive: The positive logic is input to the data input terminal.
* Negative: The negative logic is input to the data input terminal.
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9.2 10 Gbit/s BERT Module

Displaying the Measurement Results (Result Disp)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the Result Disp soft key.
The measured results display will appear at the lower portion of the screen.

1]2(3
Result RE?U lt‘l
I 00:00:00:10 \D15P

Syncloss[ | 00l Hea-

ERRCount [] o °**®

ERRRate 0.000000E-11|| Disp
Hode

Data Threshold 101mY &

Input Select Dataln 1 = Eilzzr

Measure Mode Single

Measure Day ODay ¥ g?ge

4. Press the Close soft key to close the measured results display.

s N
Result
I 00:00:00: 10
Syncloss[ | 00l Mea-
ERRCount [ ] of| "*
ERRRate 0.000000E-11|| Disp
Hode
R¥ Bitrateosbhit-s) 9, 950000
C}ear
CDR ulk = Hist
ED Clock Alarm =
Note

The Result Disp can be operated only with the soft key.

Explanation

Displays the measured results.

* Rx Bitrate: Shows the receive bitrate of the ED using the numeric value.

+ CDRulk: Shows the operation status of the CDR function of the ED using the
indicators.

» ED Clock Alarm: Shows the receive clock status of the ED using the indicators.

For details, see page 9-5.

9-50 IM 735101-03EN



9.2 10 Gbit/s BERT Module

Selecting the Timing to Update the Screen (Disp Mode)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the Disp Mode soft key.
The Disp Mode dialog box will appear.

1123

ARZ211-§01 BERT-ED Rg?“lt

I 00:00:00:10 [ " =P

Syncloss [ 01l Hea-

ERRGount [ of] = |

ERRRate 0.000000E-11 |/ Di=p
Hode

Data Threshold 101mY 4

Input Select Data[n ]_ ﬁilg:r

Measure Mode Single

Measure Day 0ODa: Hore

Y ¥l o

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The Disp Mode dialog box will disappear and the item you have selected is then set and

displayed.

L1213 e~
ARZ2211-E01 BERT-EL e
[ 00:00:00:10
Syncloss [ ol |

Cancel

ERRCount [T 0
EFR ClEnter] 0.000000E-11

= Current 101mY 4

Bl B 100ns | Dataln 1

uec|  LAST Single
Measure Lay ODay | J

Note

» The Disp Mode can be operated only with the soft key.
* Lastis valid when Measure Mode is set to Repeat.
* For an explanation of how to select parameters, see section 2.3.

Explanation

The timing to update the screen is set and displayed.

» Current: Shows the value accumulated from the start of measurement in real time.
* 100ms: Shows the value measured for 100ms at intervals of 100ms.

+ Last:  Shows the value for one cycle until the measurement for the next cycle

completes.
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9.2 10 Gbit/s BERT Module

Clearing the Measurement History (Clear Hist)

Procedure

Explanation

Note

The Clear Hist can be operated only with the soft key.

Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the BERT module’s ED as the current module.

Press the Clear Hist soft key.
The measurement history is cleared.

1123
ARZ211-§01 BERT-ED Rg?“lt
I 00:00:00:10 | 5P
Syncloss [ 01l Hea-
ERRGount [ 8| =
ERRRate 0|| Disp
Hode
Data Threshold 101mY 4
_MfCrear
Input Select Da.ta.[n 1 Hist
Measure Mode Single
Measure Day 0ODa: Hore
Y ¥l o
1123
AE2211-601 BERT-ED RE,SUH
I 00:00:00:10 | 'SP
Syncloss [ 01| Mea-
sure
ERRCount [ 8
ERRRate 0|| Disp
Hode
Data Thrashold 101mY &
| clear
Input Select Dataln 1 Hiet
Measure Mode Single
Measure Day ODa Hore
Y ¥l o6

Clears the alarm and error measurement history and returns the indicator to its normal
condition (green). Even if you execute Clear Hist, the measured results (values) are not
cleared.

For details, see page 9-4.
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9.2 10 Gbit/s BERT Module

Starting or Stopping the BER Measurement (Measure)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s ED as the current module.

3. Press the Measure soft key.
The Measure dialog box will appear.

1123

ARZ211-§01 BERT-ED Rg?“lt

I 00:00:00:10 [ =P

Syncloss[ ] 011 Mea-

ERRGount [] 0(\"/

ERRRate 0.000000E-11|| Dis=p
Hode

Data Thrashold 101mY &

Input Select Data[n ]_ ﬁilg:r

Measure Mode Single

Measure Day 0ODa: Hore

Y ¥l o

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The Measure dialog box closes, and BER measurement starts or stops.

2
ARZZ211-601 BERT-ED e
[ 00:00:00:10
Syncloss[ ] ol |

Cancel
ERRCount[ ] 0
2 Wditer 0.000000E-11
D21 Stop 101mY &
 Inx Dataln 1
Med=ure mous Single
Measure Day ODay | J

.
(12 13 S

juswainseap ¥3g

ARz211-501 BERT-ED RE.S”H
I 00:00:00:02 | "1=P
Syncloss[ ] 0 Hea-
ERRCount [ ] ol =*®
ERRRate 0.000000E-11|| Disp
Hode

Data Threshald 101my &

Input Select Da‘taln ]_ - ﬁilggr
Heazure Mode Single

Measure Day ODay ¥ ggge

Note
* The Measure can be operated only with the soft key.

« If you press Start during the BER measurement, the BER measurement will restart.
« If any of the following ED setting items is changed or reset during a BER measurement, the
BER measurement will restart:
Mes Mode, Mes Day, Mes Time, Pattern, PRBS Length, Program Length, Program Edit,
Payload.
« For an explanation of how to select parameters, see section 2.3.
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Explanation

The measurement is started or stopped.
+ Start: Starts the measurement.
» Stop: Stops the measurement.
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9.2 10 Gbit/s BERT Module

SG Setting
Setting the Bitrate (Bitrate)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s SG as the current module.

3. Press the Bitrate soft key, or move the cursor to Bitrate with the arrow keys, and
then press the ENTER.
The Bitrate dialog box will appear.

123

AR2211-601 BERT-SG Bit"l
rate

S6 unlock INe— |

. Offzet
Bitrate (Gbitesy Infor
9 953280 mation
L]
Offzset B

4. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.
The Bitrate dialog box will disappear and the set value is then set and displayed.

1123 S

ARZZ211-E01 BERT-5G Bit-
rate

S6 unlock

Bi Ghitrsh

9,95328FGbi t/s IS

Of S pRm

0

Note

For an explanation of how to change values, see section 2.3.

Explanation

The bitrate of the built-in SG clock is set and displayed.

If the bitrate is changed, the frequency sync loss of the SG may occur instantaneously. If
the sync loss occurs, the frequency may deviate largely.

Bitrate: 9.950000 to 11.320000 Gbit/s

Step value: 0.000001 Gbit/s
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9.2 10 Gbit/s BERT Module

Setting the Bitrate Offset (Offset)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the BERT module’s SG as the current module.

3. Press the Offset soft key, or move the cursor to Offset with the arrow keys, and
then press the ENTER.

The Offset dialog box will appear.

123 N
AR2211-601 BERT-SG Bit-
rate
56 unlock |
. 'foset’
Bitrate (Ghitrsy Infor
9.953280 meion
-
Offzet PRM

4. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.

The Offset dialog box will disappear and the set value is then set and displayed.

1123
AR2211-601 BERT-SG
56 unlock
Bi (Bhitssy
aem D280
[OF P
Note

For an explanation of how to change values, see section 2.3.

Explanation

The frequency displacement amount from the set bitrate is set and displayed in units of

ppm.
Offset: =100 to 100 ppm

Step value: 1 ppm

9-56 IM 735101-03EN



9.3 10 Gbit/s Optical Modulator Module

Display Screen
This section describes the display contents of the SUMMARY screen and DETAIL

screen.
SUMMARY Screen
ABZ21Z2 FRAME COMTROLLER .
B ——— Driver . f
1 [Fiegnal Output 0 e .-....,..(-)- ..5...6; Gain Driver Gain
oo IR D Shows the output amplitude setting of
- |D:taln 1 e Cross the internal LN driver.
un ol itrate itr= i .
3 [a 0. gag050 || Feint Display range: 0 to 255
a Driver Gain Cross Point
180 | 0 ABC
[ [D=tz Threshold I t n
T Y R == "—— i Cross Point
6 NI WODULE ABE Shows the cross point setting of
= o o Reset the internal LN driver output waveform
using the numeric value and graph.
8 NO MODULE . .
More Display range: -31 to 32
9 NO MODULE 2/2
DETAIL Screen
Driver Gain

Shows the output amplitude setting of the internal
LN driver using the numeric value and graph.

19020, S N B Display range: Oto 255
Dri
ANZZ00-E22 E-0 MODULE E;‘i‘ﬁ" Cross Point
Driver Gain @ Shows the cross point setting of the internal LN
P, — e driver output waveform using the numeric value
Cross Point - and graph.
r L ABC Display range: -31 to 32
ABC Slope Positive I Slone ABC Slope
Auto Bias Ctrl On xon Shows the Slope setting status of the ABC.
Reset L This item is displayed when the ABC is set at ON.
Alarm TEMP[] 4Bc[ Hore Auto Bias Ctrl
| 2/2 Shows the ON/OFF status of the ABC.
LN Bias Set
Shows the DC bias voltage of the LN modulator.
This item is displayed when the ABC is set at OFF.
Display range: -10.00 to 9.90 V
Alarm
The alarm status of the module is detected and it is shown.
* TEMP
Shows the temperature alarm.
Indication Description
Red The thermistor driver detected a temperature error.

Since the component may be broken thermally in this status, the
power supply from the frame to the module is automatically stopped.
Immediately stop the operation and lower the ambient temperature.

Yellow The temperature inside the module is too high.
If the operation is continued, this may cause operation fault.
Green Correct status
« ABC
Shows the status of the auto bias control (Auto Bias Control) circuit of the LN modulator.
Indication Status
Green Correct
Red Fault
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9.3 10 Gbit/s Optical Modulator Module

Screen Name (Tab)

|\ Optical Modulator \|—

Screen Configuration Diagram
Setup Item Set Value

— Driver Gain ——1{0to 255 |

——|Cross Point F——-31t032 |

—|ABC Slope

|—| Positive, Negative |

Auto Bias Citrl
[ABC Enable] ' On, Off |

——ILN Bias (Set)?2

——-10.00 to 9.90 [V] |

—| *ABC Reset |

—|*Information |

—|*Module Preset |

* Operated only with soft key.
1 Soft key is shownin[ 1.
2 Soft key is shown with the word(s) in ( ) omitted.

Soft Key Menu

Name Function

Driver Gain The output amplitude setting of the internal LN driver output waveform and
set value are displayed using the numeric values and graphs.

Cross Point The cross point setting of the internal LN driver and set value are displayed
using the numeric values and graphs.

ABC Slope The polarity of the DC bias point of the LN modulator is set and displayed
when the Auto Bias Control (ABC) is made valid.

ABC Enable Whether or not the auto bias control (ABC: Auto Bias Control) circuit is
operated to automatically correct the DC drift of the LN modulator is set.

LN Bias The DC bias of the LN modulator is set manually.

ABC Reset The ABC alarm is reset.

Information The type and version information of the optical modulator are displayed.

Module Preset

Each set value is returned to that set at shipment of the factory.
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9.3 10 Gbit/s Optical Modulator Module

Setting the Gain of The Driver for the Optical Modulator (Driver Gain)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Optical Modulator module as the current module.

3. Press the Driver Gain soft key, or move the cursor to Driver Gain with the arrow
keys, and then press the ENTER.
The Driver Gain dialog box will appear.

123 N
ARZZ00-622 E-0 MODULE

Driver Gain 150
e | cposs
" Point

Cross Point 0
: - ABC
ABC Slope Positive || Slope
Auto Bias Ctrl On ABC
Rezset
Alarn TEWP [T ABc[ 2353

4. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.
The Driver Gain dialog box will disappear and the set value is then set and displayed.

11213 S

ARZ200-622 E-0 MODULE Driver
Gain

Driver Gain 150
e aaa——

Cross Point 0
I | |

AB Positive

A 153

Au On

Alarn TEMP] ABC[

Note

For an explanation of how to change values, see section 2.3.

Explanation

The output amplitude of the optical modulator driver is set and displayed.
Driver Gain: 0 to 255, 1 step
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9.3 10 Gbit/s Optical Modulator Module

The following shows the relationship between the numeric value and graph display of the
driver gain.

¢ Driver Gain is “0”.

Driver Gain 0

A

¢ Driver Gain is “150”.

Driver Gain 150

A

¢ Driver Gain is “255”.

Driver Gain 255
.|
A
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9.3 10 Gbit/s Optical Modulator Module

Setting the Cross Point of the Driver for the Optical Modulator (Cross Point)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Optical Modulator module as the current module.

3. Press the Cross Point soft key, or move the cursor to Cross Point with the arrow
keys, and then press the ENTER.
The Cross Point dialog box will appear.

1123

ARZZO0-E22 E0 MODULE Driver
" " Gain
Driver Gain 150 |
— (Cr‘nss)

. Point

Cross Point 0
- - ABC
ABC Slope Positive || Slope
Auto Bias Ctrl On ABC
Reset
Alarm TEMP ABC More
II II 2,2

4. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.
The Cross Point dialog box will disappear and the set value is then set and displayed.

2|3 I

ARZ200-622 E-0 MODULE

Driver Gain 150
e e —

Cross Point 0
1 | |

AB Positive

— 0|

Au On

Alarn TEMP] ABC[

Note

For an explanation of how to change values, see section 2.3.

Explanation

The cross point of the optical modulator driver is set and displayed.
Cross Point: -31 to 32, 1 step
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9.3 10 Gbit/s Optical Modulator Module

The following shows the relationship between the numeric value and graph display of the
cross point.

¢ Cross Point is “-31”.

’ﬂ

¢ Cross Point is “0”.

A

e Cross Point is “32”.

’“
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9.3 10 Gbit/s Optical Modulator Module

Selecting the ABC Slope (ABC Slope)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Optical Modulator module as the current module.

3. Press the ABC Slope soft key, or move the cursor to ABC Slope with the arrow
keys, and then press the ENTER.
The ABC Slope dialog box will appear.

23 -
ARZ200-622 E~0 MODULE DE;‘{ﬁ"
Driver Gain 150
L —
Point
Cross Point 0

: = ABC
ABC Slope Positive |\Slopre

Auto Bias Ctrl On _.QB[:
Reset
Alarn TEWP [T ABc[ 2353

4. With the arrow keys, move the cursor to an item you want to change, and press

the OK soft key or ENTER.
The ABC Slope dialog box will disappear and the item you have selected is then set and

displayed.

D25 —
ARZ200-E22 E~0 MODULE e
Driver Gain 150 [N

Cancel
Cross Point 0
| |
AB e Positive
pml NPositive
Aol Positive | on
| Negative
Alarn TEMP] ABC[

Note

» This item becomes valid when ON is selected for the Auto Bias Ctrl. When the Auto Bias Ctrl
is set to OFF, this item is dimmed (shown in gray) and it cannot be selected.
* For an explanation of how to select parameters, see section 2.3.

Explanation

The ABC slope status of the optical modulator is set and displayed.

ABC Slope
» Positive: ABC is locked on the Positive side.
» Negative: ABC is locked on the Negative side.
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9.3 10 Gbit/s Optical Modulator Module

Resetting the ABC Alarm (ABC Reset)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Optical Modulator module as the current module.

3. Press the ABC Reset soft key.
The ABC Reset dialog box will appear.

123 -
ARZ200-§22 E/0 MODULE Driver
Gain
Driver Gain 150
I | Cross
" Point
Cross Point 0
' - ABC
ABC Slope Positive || S1lope
Auto Bias Ctrl On ABC
Reset
Alarn TEMP ] ABc[ g%e

4. To reset the ABC, press the OK soft key or ENTER.
The ABC Reset dialog box will disappear and the ABC is then reset.

123 —
ARZZ00-EZ2Z2 E~0 MODULE
Driver Gain 150 (N"YA]
e e —

Cross Point 0

Cancel

AB Positive

On

Au

Alarm TEWP ] ABC[

Note
* The ABC Reset (ABC reset) can be operated only with the soft key.

* For an explanation of how to select parameters, see section 2.3.

Explanation

The ABC Alarm is kept in red if the ABC alarm is detected even only once after the ABC
Reset has been executed.
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Making the ABC Enabled (Auto Bias Control)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Optical Modulator module as the current module.

3. Press the ABC Enable soft key, or move the cursor to Auto Bias Ctrl with the
arrow keys, and then press the ENTER.
The Auto Bias Ctrl dialog box will appear.

123 N|
. ABC
ARZZ00-622 E-0 MODULE
150

Driver Gain E—
L — LH
- Bias
Cross Point 0
L = Infor
ABC Slope Positive [[mation
Auto Bias Ctrl 0n | |Hodule
Preset
Alarn TEWP ] ABC[D] T%E

4. With the arrow keys, move the cursor to an item you want to change, and press
the OK soft key or ENTER.
The Auto Bias Ctrl dialog box will disappear and the item you have selected is then set and
displayed.

D25 —
ARZ200-622 E-0 MODULE o
Driver Gain 150 [N
e e —
Cancel
Cross Point 0
I | |
B e Positive
™ off On
¥
— [ On |
Alarn TEMP] ABC[
Note

*  When the Auto Bias Ctrl is set at OFF, the manual bias setup (LN Bias Set) becomes valid.
* For an explanation of how to select parameters, see section 2.3.

Explanation

Whether or not the auto bias control (ABC) of the optical modulator is used is set and
displayed.

Auto Bias Citrl
* On: ABC is used (enabled).
» Off: ABC is not used (disabled).
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9.3 10 Gbit/s Optical Modulator Module

Setting the Bias Manually (LN Bias Set)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Optical Modulator module as the current module.

3. Press the LN Bias Set soft key, or move the cursor to LN Bias Set with the arrow
keys, and then press the ENTER.
The LN Bias Set dialog box will appear.

123
. ABC
r—‘cQEE‘DD B22 E/D‘ MORULE Enable
Driver Gain 150
L — LH
- Bias
Cross Point 0 N |
L g Infor
mation
Auto Bias Ctrl O0ff | [Hodule
P t
LN Bias Set 0.00v || "°%°
Alarn TEWP ] ABC[D] T%E

4. Change the numeric value with the numeric keypad or the arrow keys, and then
press the ENTER.
The LN Bias Set dialog box will disappear and the set value is then set and displayed.

2|3 I

ARZ200-622 E-0 MODULE

Driver Gain 150
I

Cross Point 0
I | |

L 0.00v

Au oOff

LN Bias Set 0.00¥

Alarn TEMP] ABC[

Note

» This item becomes valid when OFF is selected for the Auto Bias Ctrl.
When the Auto Bias Ctrl is set to ON, this item is dimmed (shown in gray) and it cannot be
selected.
When the Auto Bias Ctrl is changed from OFF to ON, the values, which have been set when
the Auto Bias Ctrl has been set at OFF, will be lost (cleared).

» For an explanation of how to change values, see section 2.3.

Explanation

The DC bias voltage of the optical modulator is manually set and displayed.

LN Bias Set: -10.00 to 9.90 V, 0.01 V step
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Returning to the Factory Default Settings (Module Preset)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Optical Modulator module as the current module.

3. Press the Module Preset soft key.
The Module Preset dialog box will appear.

123
v ABC
ARZ200-E22 E~0 MODULE Enable
Driver Gain 150
 a— LN
- Bias
Cross Point 0
L L Infor
ABC Slope Positive |[mation
Auto Bias Ctrl On | fodule
‘ Preset
Alarn TEMP ] ABC[] Tg;e

4. Press the OK soft key or ENTER.
The Module Preset dialog box will disappear, and then the Optical Modulator module is

returned to its factory default settings.

123 —
ARZZ00-EZ2Z2 E~0 MODULE
Driver Gain 150 (N"YA]

 as—
Cancel
Cross Point 0
I |
ABC Slope Positive
Auto Bias Ctrl WlEnter]

Preset OK?

Alarn TEMIL

Note

* The Module Preset (factory default setting) can be operated only with the soft key.
« For an explanation of how to select parameters, see section 2.3.

Explanation

Returns the module to its factory default settings.
For details about factory default setting (initial setting) values, see the “List of Default

Settings” (page 13-28).
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9.4 10 Gbit/s Optical Receiver Module

Display Screen
This section describes the display contents of the SUMMARY screen and DETAIL

screen.
SUMMARY Screen
= ImozilthmME CTTJCRD:LERI — Do Lo Data Threshold
1gna [} 1} ata | 1 Tude . . o n
1| " on F0. 50Vep || TPFEsh Shows the threshold value setting for identification
2 [Inewt SDE'EC" Err-rate of the logic to the electric data after completion of
atalp 1 ittt Data . : )
3 |50 unlock 0 B:trateg 9(56'33 :.2 E/S) Dutput the optical-electric conversion.
4 [Priver Gain Crpss Poilnt Dlsplay range. -364 to 273
180 1] Over-
[ata Threshol d Input Power laad
3 0 0. 5 Input Power o
6 NO HODULE LOS Shows the average optical input power.
. M rement range: -19.0 dBm to +3.0 dBm
o I Point easurement range: -19.0 d 0+3.0d
T o Hore Inpu.t Status Display
240 Within measurement range -19.0 dBm to +3.0 dBm

9 NO MODULE

Beyond measurement range  <-19 dBm

>+3 dBm

Note that the sensitivity correction by the
temperature and waveform length is not made.
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9.4 10 Gbit/s Optical Receiver Module

DETAIL Screen

Data Threshold
Shows the threshold value setting for identification of
the logic to the electric data after completion of the

P optical-electric conversion.
RERI-GEN G IR Data Display range: -364 to 273
Thresh
Data Threshold 0 Data Output
I — uﬂi‘;ﬁﬂt Shows the output port status.
[T[Alarm TEMP OVER[ LOSg* — — Input Power
Data Dutput on 1nad Shows the average optical input power.
Measurement range: -19.0 dBm to +3.0 dBm
Input Power <-19dBm LOS (accuracy: +1 dB)
Point
Wavelength 1.5um 7D Input Status Display
Overload Point - 1.0dBm7y 5353 Within measurementrange  -19.0 dBm to +3.0 dBm
Beyond measurement range  <-19 dBm
ILI]S Point - 16.0dBm ﬂ >+3 dBm
| Note that the sensitivity correction by the temperature
| and waveform length is not made.
Los Point
Shows the Los detection level. L Wavelength
-19.0 dBm to +2.0 dBm Shows the wavelength band of the receiving light signal.
1.5pmor 1.3 ym
— Overload Point
Shows the Overload detection level.
-19.0 dBm to +2.0 dBm
Alarm
Detects the alarm status of the module to indicate it.
e TEMP
Shows the temperature alarm.
Indication Description
Red The thermistor driver detected a temperature error.

Since the component may be broken thermally in this status, the
power supply from the frame to the module is automatically stopped.
Immediately stop the operation and lower the ambient temperature.

Yellow The temperature inside the module is too high.
If the operation is continued, this may cause operation fault.
Green Correct status
e OVER "2

Monitors the average power of the optical input. If the average power exceeds the
Overload level, the LED (red) is lit. (Detection accuracy: +1 dB)

Indication Status
Green Correct status
Red Overload status

¢ LOS (Loss of Signal) 1.2
Monitors the average power of the optical input. If the average power is less than
the LOS level, the LED (red) is lit. (Detection accuracy: +1 dB)

Indication Status
Green Correct status
Red LOS status

Since the bit error is not detected, the bit error does not always occur even though the alarm LED is lit in red.
The alarm indication is interlocked with the LED on the front panel.

N =
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9.4 10 Gbit/s Optical Receiver Module

Screen Configuration Diagram

Screen Name (Tab) Setup Item

Set Value

|\ Optical Receiver \|——| Data Thresh (old) !

—-364 to 273

—| Data Output

——on, off

—| Overload (point) !

——-19.0 dBm to +2.0 dBm

—LOS Point

——-19.0 dBm to +2.0 dBm

—|Wavelength

|—|1.5 um, 1.3 um

—| *Information

—|*Module Preset

* Operated only with soft key.

1 Soft key is shown with the word(s) in ( ) omitted.

Soft Key Menu

Name Function

Data Thresh(old) The threshold value for identification of the logic to the electric data after
completion of the optical-electric conversion is set.

Data Output The DATA OUT port (electric output) is turned ON or OFF.

Overload (point) The Overload detection level is set.

LOS Point The LOS (Loss of signal) detection level is set.

Wavelength The wavelength band of the receiving light signal is set.

Information The type and version information of the optical receiver are displayed.

Module Preset Each set value is returned to that set at shipment of the factory.
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9.4 10 Gbit/s Optical Receiver Module

Setting the Data Threshold Value (Data Threshold)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Optical Receiver module as the current module.
3. Press the Data Thresh soft key, or move the cursor to Data Threshold with the
arrow keys, and then press the ENTER.
The Data Threshold dialog box will appear.
wE2ns
| I_—'Da t;

ARZ200-631 O-E MODULE
\Thresh,

Data Threshold 0| —

e — Data.

Dutput

Al TEMPO] OVER LOSH &

arm = - - Over-
Data Dutput On load
Input Power {-19dBm LOS

Point
Wavelength 1.5um _| o
Overload Point - 1.0dBm 4| Hore
2752

4. Change the numeric value with the numeric keypad or the arrow keys, and then

press the ENTER.
The Data Threshold dialog box will disappear and the set value is then set and displayed.

(123 S
ARZ200-621 O-E MODULE
Data Threshold 10
S
Al OVER[ LOSQg&
Da On
|- 13
In <-19dBm
Evelength 1.5um _|
Overload Point - 1.0dBm ¥
Note

For an explanation of how to change values, see section 2.3.

Explanation

The threshold value for identification of the logic to the electric data after completion of
the optical-electric conversion is set and displayed.

Data Threshold: -364 to 273, 1 step
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9.4 10 Gbit/s Optical Receiver Module

The following shows the relationship between the numeric value and graph display of the
data threshold.

¢ Data threshold is “-364”.

Data Threshold -364

A

¢ Data threshold is “0”.

Data Threshold 0

A

¢ Data threshold is “273”.

Data Threshold 273
.|
A
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9.4 10 Gbit/s Optical Receiver Module

Turning ON or OFF the Data Output (Data Output)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Optical Receiver module as the current module.

3. Press the Data Output soft key, or move the cursor to Data Output with the arrow
keys, and then press the ENTER.
The Data Output dialog box will appear.

1123
ARZEO0-631 0-E MODULE Data
Thresh
Data Threshold 0 —
e e — Data
Output
Al TEHP OVER LOS &
arm = - - Over-
Data Output On load
Input Power {-19dBm LOS
Point
Wavelength 1.5um _| o
Overload Point - 1.0dBm 4| Hore
272

4. With the arrow keys, move the cursor to either On or Off, and press the OK soft

key or ENTER.

The Data Output dialog box will disappear and the item you have selected is then set and

displayed.

(12| 3 I ]
ARZ200-621 O-E MODULE
Data Threshold 0=

Cancel

Al OVER[ LOSQg&

Da I On

— off

In <-19dBm

| On | |

Wa = 1.5um _|
Overload Point - 1.0dBm ¥

Note

For an explanation of how to select parameters, see section 2.3.

Explanation

The ON/OFF status of the data output of the DATA OUT port is set and displayed.

Data output
» On: Data is being output.
« Off: Data output is stopped.
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9.4 10 Gbit/s Optical Receiver Module

Setting the Overload Detection Level (Overload Point)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the Optical Receiver module as the current module.

3. Press the Overload soft key, or move the cursor to Overload Point with the arrow
keys, and then press the ENTER.
The Overload Point dialog box will appear.

1123
ARZEO0-631 0-E MODULE Data
Thresh
Data Threshold 0
e e — Data
Dutput
Al TEHP OVER Los &~/
arm = - - Over-
Data Output On load
Input Power {-19dBm LOS
Point
Wavelength 1.5um _| o
Overload Point = 1.0dBm .|| Hore
272

4. Change the numeric value with the numeric keypad or the arrow keys, and then

press the ENTER.
The Overload Point dialog box will disappear and the set value is then set and displayed.

Lz s — \

ARZ200-621 0-E MODULE 0K

| Only valid when a value is changed
Data Threshold 0 with the arrow keys
L —

OVER[ LOS*

On

{-19dBm
Wavelength 1.5um |_|
Overload Point — 1.0dBm v

Note

« If an optical signal exceeding the detection level set in Overload point is input, the OVER
LED (red) on the panel is lit and the OVER indicator of the Alarm is changed to the red
indication.

« For an explanation of how to change values, see section 2.3.

*  When a value is changed with the arrow keys, you can use the OK and Cancel soft keys.

Explanation

The OVERLOAD detection level is set and displayed.
Overload Point: -19.0 to +2.0 dBm, 0.1 dBm step
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9.4 10 Gbit/s Optical Receiver Module

Setting the Loss Detection Level (LOS Point)

Procedure

1123

ARZEO0-631 0-E MODULE Data
Thresh

Data Threshold 0

e — Data

Dutput

Data Output On & Over-

Input Power <-19dBm ol

Wavelength 1.5um /Tos \

Overload Point - 1.0dBm

LOS Point = 16.0dBm || Hore
272

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the Optical Receiver module as the current module.

Press the LOS Point soft key, or move the cursor to LOS Point with the arrow
keys, and then press the ENTER.
The LOS Point dialog box will appear.

4. Change the numeric value with the numeric keypad or the arrow keys, and then

press the ENTER.
The LOS Point dialog box will disappear and the set value is then set and displayed.

Lz s — \

No

ARZ200-621 0-E MODULE 0K

Only valid when a value is changed

Data Threshold 0 [ with the arrow keys
L — Y
Da. On o
E = s
| -13.0dBm
Wa 1.5um
Eer‘lnad Point - 1.0dBm
LOS Point - 16.0dBm
te

If an optical signal below the detection level set in Overload point is input, the OVER LED (red)
on the panel is lit and the OVER indicator of the Alarm is changed to the red indication.

For an explanation of how to change values, see section 2.3.

When a value is changed with the arrow keys, you can use the OK and Cancel soft keys.

Explanation

The LOS (Loss of signal) detection level is set and displayed.

Los point: -19.0 to +2.0 dBm, 0.1 dBm step

IM 735101-03EN
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9.4 10 Gbit/s Optical Receiver Module

Selecting the Wavelength Band of the Receiving Light Signal (Wavelength)

Procedure

Explanation

Note

For an explanation of how to select parameters, see section 2.3.

Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the Optical Receiver module as the current module.

Press the Wavelength soft key, or move the cursor to Wavelength with the arrow
keys, and then press the ENTER.
The Wavelength dialog box will appear.

Er2is . N

ARZ200-631 O-E MODULE
length
Data Threshold 0 ~—=
e | Infor
mation
Al TEHP OVER LOS &
arm = - - Hodule
Data Output On Freset
Input Power <-19dBm
Wavelength 1.5um _|
Overload Point - 1.0dBm Hore
b |

With the arrow keys, move the cursor to either 1.5um or 1.3um, and press the OK
soft key or ENTER.

The Wavelength dialog box will disappear and the item you have selected is then set and
displayed.

1] 2 |3 e
ARZ200-621 O-E MODULE e

Data Threshold

Cancel

Al OVER[ LOSQg&

Da. I On

— 1. Sum

In <-19dBm

i

Wa = 1.5um _|
Overload Point - 1.0dBm ¥

The wavelength band of the receiving light is set and displayed.

By setting the wavelength band, the wavelength of the simple power monitor (Received
Power) is corrected easily.

The wavelength is not corrected within the wavelength band.

Wavelength
1.5 um: When the wavelength of the receiving light is 1.5 ym-band
1.3 um: When the wavelength of the receiving light is 1.3 ym-band
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9.4 10 Gbit/s Optical Receiver Module

Returning to the Factory Default Settings (Module Preset)

Procedure

Explanation

Note

Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the O

Press the Module Preset soft key.

ptical Receiver module as the current module.

The Module Preset dialog box will appear.

1123
g Wave
ABZ200-531 OVE MODULE length
Data Threshold 0
————— Infor
mation

Alarm  TEWP[D OVER[ LOSHH%

ﬁ:du le'
Preszet

Hore

Data Output On
Input Power <-19dBm
Wavelength 1.5um _|
Overload Point - 1.0dBm v

Press the OK soft key or ENTER.
The Module Preset dialog box will disa
returned to its factory default settings.

123

ABZ200-6321 O-E MODULE

Data Threshold 0
o

O

172

ppear, and then the Optical Receiver module is

Cancel

Alarm TEMPO I]Vlri
E

hter

Data Output Preset OK?

Input Power

Overload Point - 1.0dBm v

Wavelength 1.5um J

The Module Preset (factory default setting) can be operated only with the soft key.
For an explanation of how to select parameters, see section 2.3.

Returns the module to its factory default settings.
For details about factory default setting (initial setting) values, see the “List of Default

Settings” (page 13-28).
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Chapter 10 155M/622M Clock Output

10.1 SG Module

Display Screen

This section describes the display contents of the SUMMARY screen and DETAIL

screen.
SUMMARY Screen
3-Slot Type
ADZZ11 FRAME COMTROLLER
AR2200 651 S5 MODULE Output
Dutplst |Frequency
Output
0ff |622.080000 s, |setect
|Du‘tput [ & —
[NO HOCULE et
Hore
273
9-Slot Type
ABZ[Z1Z FRAME COWTROLLER
T [Outeat ]ﬁ?l—:@ Output
- oOff 622 . 080000 HHz
Tutput CH
2 O BE —yuurepue
3 NO MODULE Select
4 NO MODULE
FREQ
5 NO MODULE
6 HO MODULE
Offset
7 MO MODULE
8 NO MODULE Hore
9 HO MODULE 273
DETAIL Screen

1213 S

ADjZZ00-ES1 56 MODULE g”dlﬂe
reset
O tput Frequency
On |622.080000 .
[output o EEIEIEE
Alarm I lock 4
Offset Oppm
Amplitude 0.6 ¥p—p |
Hore
Rate 1/1 4| 173
Alarm

Shows the PLL (phase lock loop) lock status.

Output
Shows the clock signal output status.

Frequency
Shows the clock signal frequency.

Output CH

When Output is ON, the channels

from which clock signals are transmitted
are displayed in green.

Output

Frequency
—— Output CH

Output
Shows the clock signal output status.

Frequency
Shows the clock signal frequency.

Output CH

When Output is ON, the channels

from which clock signals are transmitted
are displayed in green.

Indication Status

Green
Red

The PLL is locked. A clock signal with the specified frequency is transmitted.
The PLL is unlocked. The clock signal frequency is not fixed.

The PLL is also unlocked when External is selected as the reference sync
signal (Ref) and an appropriate signal is not being applied to the 10 MHz

REF IN terminal.

Shows the values set on the SG module.

IM 735101-03EN
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10.1 SG Module

Turning Clock Signal Output (RF OUT) ON/OFF (Output)

Procedure

Soft Key Menu

Name

Function

Output

Output Select
FREQ

Offset

Amp

Rate

Ref
Information
Module Preset

Turns the clock signal output (RF OUT) ON or OFF

Enables or disables the clock signal (RF OUT) output channels (1 to 5)

Sets the clock signal (RF OUT) frequency

Sets the clock signal (RF OUT) frequency offset

Sets the clock signal (RF OUT) amplitude

Sets the clock signal (RF OUT) rate (1/1, 1/4)

Sets the sync reference signal (Internal, 10MHz REF IN)
Shows the version information of the SG module

Initializes the SG module

There are two ways to turn clock signal output ON and OFF. Pick the method that is most
appropriate for your situation.

To turn clock signal output ON or OFF, follow the procedure below.

When clock signal output is ON, the OUTPUT LED on the front panel of the SG module

is lit.

Making Settings from the SG Module

Press the OUTPUT key on the panel to switch the module ON and OFF.

Making Settings from the Frame Controller Panel
1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the SG module as the current module.

3. Press the Output soft key, or use the arrow keys to move the cursor to Output
and press ENTER.

A dialog box for turning the signal output on and off appears.

1| 2|3
ARZZ00-ES1 56 MODULE @

Dutput |Frequency
0ff |622.080000 . |seifee

output o MEIEIEE

FREQ
Alarm O lock 4
Of fset Oppm| ||| Dffset
Amplitude 0.6 ¥p—p |

Hore
Rate 171 4| 273
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10.1 SG Module

4. Use the arrow keys to move the cursor to On or Off, and press the OK soft key or
ENTER.
The dialog box disappears, and the selected item is confirmed and displayed.

w23

ARZ200-651 SG MODLULE oK

Output |Frequency ( )
0ff [622. 080000 ., |cancer

Ouy 1 @

|— Enter] -

Al off B lock

of [On | Oppm

[Amp11 tude 0.6 Yp—p._|

Rate 171y

Note

« For an explanation of how to select parameters, see section 2.3.
« If all of the clock signal (RF OUT) output channels (1 to 5) are set to Disable, the clock
signal will not be transmitted even when Output is set to On.

Explanation
Turn the clock signal output (RF OUT) ON or OFF.
* On: Signal transmission occurs.
« Off: Signal transmission is stopped.

IM 735101-03EN 10-3
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10.1 SG Module

Enabling or Disabling (Output Select) the Clock Signal (RF OUT) Output
Channels (1 to 5)

Procedure

1. Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select the SG module as the current module.

3. Press the Output Select soft key, or use the arrow keys to move the cursor to
Output CH and press ENTER.
The Output Select dialog box appears.

23

ANZZ00-E51 56 MODULE Output
Output [|Frequency

On |622.080000 .. 133?23:]
output cn  [MEIEIE]E]

FREQ
Alarm B  lock 4
Offset Oppm ||| Dffset
Amplitude 0.6 Yp—p_|
Hore
Rate 1/1 4| 273

4. Use the arrow keys to move the cursor to the channel (1 to 5) that you want to
set, and press ENTER.

The setting switches between Enable and Disable each time you press ENTER.
L A
Output Select - Close

CH1 Enable

CH2 Enable §_
|' CH3 Enable
| CcHa Enable

&
CH5 Enable

Amplitude 0.6 ¥p—p

Rate 171y

5. To set other channels, repeat step 4. After you have set all of the channels, press
the Close soft key.
When a channel is enabled, its corresponding number next to “Output CH” turns green.
When a channel is disabled, its corresponding number next to “Output CH” turns gray.

Dutput CH *E

Channel 1 is enabled.

Explanation

When the clock signal (RF OUT) output is turned ON, you can select whether or not to

transmit signals from each channel.

The ON/OFF setting affects all channels at the same time. So, set the output for each

individual channel as necessary.

Enable: When output is turned on, a clock signal is transmitted from the RF OUT
connector.

Disable:  When output is turned on, a clock signal is not transmitted from the RF OUT
connector.
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10.1 SG Module

Setting the Clock Signal (RF OUT) Frequency (FREQ)

Procedure

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the SG module as the current module.

3. Press the FREQ soft key, or use the arrow keys to move the cursor to Frequency

and press ENTER.
A numeric input dialog box appears.

1| 2|3
ADZZ00-651 56 WODULE Dutput
Dutput ||Freguency

On [622.080000 s, |seitet
output v MEIEIEE @

Alarm B lock 4
Offset Oppm| [ |0Ffset
Amplitude 0.6 ¥p—p |

More
Rate 171 4| 273

4. Use the numeric keypad or the arrow keys to change the value, and press
ENTER.

11213

ARZ200-651 SG MODULE

Output Frequency

On |622.080000 .

|ou
a1
of
Ampl itude 0.6 ¥p—p |
Rate 1/1

FRER®

Note

*  When an offset is specified, the offset value is added to the frequency value.
» For an explanation of how to use the keypad, see section 2.3.

Explanation

Set the clock signal (RF OUT) frequency in 0.000001 MHz steps.

The clock signal frequency range varies depending on the clock signal rate setting.

* When the rate is set to 1/1:
The range is 620.000000 to 720.000000 MHz in 0.000001 MHz steps (the default
value is 622.080000 MHz).

* When the rate is set to 1/4:
The range is 155.000000 to 180.000000 MHz in 0.000001 MHz steps.

IM 735101-03EN
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10.1 SG Module

Setting the Clock Signal (RF OUT) Frequency Offset (Offset)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the SG module as the current module.

3. Press the Offset soft key, or use the arrow keys to move the cursor to Offset and
press ENTER.
A numeric input dialog box appears.

1123
ADZZ00-651 56 MODULE Output
Output [|Frequency

On |622.080000 .. [seitet
output v EEIEIEE

FREQ
Alarm B lock 4
Offset Oppm ‘foset’
Amplitude 0.6 Yp—p_| N
More
Rate 171 4| 273

4. Use the numeric keypad or the arrow keys to change the value, and press
ENTER.
123

AR2200-E51 SG MODULE
Output

On

Frequency

622.080000 y..

Offzet
Amplitude 0.6 ¥p—p |
Rate 171y
Note

For an explanation of how to use the keypad, see section 2.3.

Explanation

An offset is added to the clock signal (RF OUT) frequency value.
Range: 500 to +500 ppm in 1 ppm steps (default value: 0 ppm)
When an offset has been specified, “Offset” appears in the frequency display area.

Appears when an offset value has been set.

Frequency L Offset

622.080000 .
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10.1 SG Module

Setting the Clock Signal (RF OUT) Amplitude (Amp)

Procedure

Explanation

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the SG module as the current module.

3. Press the Amp soft key, or use the arrow keys to move the cursor to Amplitude

and press ENTER.

A dialog box for selecting the amplitude appears.

123
AR2200-651 56 MODULE
Output [Frequency

On |622.080000 y.
output v EEIEIEE
Alarm B lock C
Of fset Oppm
Amplitude 0.6 Yp—p |
Rate 171y

Rate

Ref

Infor
mation

Hore
3/3

4. Use the arrow keys to move the cursor to 0.6 Vp-p or 1.1 Vp-p, and press the OK

soft key or ENTER.

The dialog box disappears, and the selected item is confirmed and displayed.

12]3
ARZ200-651 SG MODULE

Output Frequency

On |622.080000 .

IEEE

Cancel

lock =

Oppm

[Anp 11 tude

0.6 ¥p—p |

Rate

1/1,

Set the clock signal (RF OUT) amplitude.

0.6Vp-p: The clock signal is transmitted at an amplitude of 0.8 Vp-p.
1.1 Vp-p: The clock signal is transmitted at an amplitude of 1.3 Vp-p. (The default
value is 0.6 Vp-p.)

IM 735101-03EN
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10.1 SG Module

Selecting the Clock Signal (RF OUT) Rate

Procedure

Explanation

Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the SG module as the current module.

Press the Rate soft key, or use the arrow keys to move the cursor to Rate and

press ENTER.

A dialog box for selecting the rate appears.

1123
ARZ200-651 56 MODULE
Output [|Frequency

On |622.080000 w.
|I]utput cH  EEEEE
Alarm [ lock *
Offset Oppm
Amplitude 0.6 Yp—p_|
Rate 11,

Infor
mation

Hore
3/3

Use the arrow keys to move the cursor to 1/1 or 1/4, and press the OK soft key or

ENTER.

The dialog box disappears, and the selected item is confirmed and displayed.

Cancel

11213
ABZ200-E51 S5 WODULE
Output Frequency

On |622.080000 .
Ou (@]
|— Enter] =
E O lock
of 174 Oppm
Ampitude 0.6 ¥p—p |
Rate 11,

Set the clock signal (RF OUT) rate.

The output rate is 620.000000 to 720.000000 MHz.

1/4: The output rate is 155.000000 to 180.000000 MHz. (The default value is 1/1.)
For details, see the explanation in Setting the Clock Signal (RF OUT) Frequency (FREQ)
(page 10-5).
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10.1 SG Module

Setting the Sync Reference Signal (Ref)

Procedure

Explanation

Select the reference signal to sync the clock signal (RF OUT) to.
The transmitted clock signal is synchronized to the SG module's internal

Internal:

External:

Press DETAIL to display the DETAIL screen.

Use the SLOT keys to select the SG module as the current module.

Press the Ref soft key, or use the arrow keys to move the cursor to Reference

and press ENTER.

A dialog box for selecting the reference signal appears.

Amp

Rate

123
ARZ200-651 56 MODULE
Dutput [Frequency

On [622.080000 .
output v EEIEIEE
Of fset Oppm &
Amplitude 0.6 ¥p—p
Rate 1/1
Reference Internal 3

Ref

Infor
mation

Hore
3/3

soft key or ENTER.

4. Use the arrow keys to move the cursor to Internal or External, and press the OK

The dialog box disappears, and the selected item is confirmed and displayed.

12]3
ARZ200-651 SG MODULE

Output Frequency

On |622.080000 .

Cancel

4]
Enter =
Of | Oppm
An External N Vp—p
Rate 1/1
Reference Internal 3

clock signal.

by the 10MHz REF IN connector.

The transmitted clock signal is synchronized to the signal that is received

IM 735101-03EN
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10.1 SG Module

Returning to the Factory Default Settings (Module Preset)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the SG module as the current module.

3. Press the Module Preset soft key.
The Module Preset dialog box appears.

123
ABZ200-E51 56 MODULE "ggg;ﬁ)
Dutput Frequency

On [622.080000 ..
|uutput o EEEEE

Alarm O lock =
Of fset Oppm
Amplitude 0.6 ¥p—p |

Hore
Rate 1/1 4| 173

4. Press the OK soft key or ENTER.
The dialog box disappears, and the SG module is returned to its factory default settings.

1123
ABZ200-E51 56 MODULE
Output |Frequency

011 622 . OUUUUU MHz Eemeel
output o EEIEIEE

Alarm O lock 4
Of fset Oppm

Amplitude 0.6 ¥p—p |
Rate 171

Explanation

Return the module to its factory default settings.
For the factory default (initial) settings, see the “List of Default Settings” (page 13-29).
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Chapter 11

Testing a 10G Transceiver

11.1 XFP Interface Module

Display Screen

This section describes the display contents of the SUMMARY screen and DETAIL

screen.

SUMMARY Screen

3-Slot Type

ARZZ11 FRAME COMTROLLER
ANz200-641 ¥FP IF MODULE Output
Dutput Alarm Alarm
On MOﬁR Rﬁ Inteﬁpt ﬁ?o Shows the Alarm of
XFP Transceiver
XFP
Output
Shows the Output Status of
Int XFP Transceiver
N HWODULE Alarn
Hore
2/3
9-Slot Type
ARZZ21Z2 FRAME COMTROLLER .
Signal Output Data Amplitude glfna:
! of 0. 50vpp [P
2 Input Select Err-rate
Dataln 1 | --------- Error
] = Eitrat tGhits=2
3 [P | 5. 053280 || Mdd
a Du'tpu't[lrl |marm D D I:l — Alarm
5 Hode
Output
6 WO MODULE Clock
7 HD MODULE Source
8 NO MODULE More
O KO MODULE 273
DETAIL Screen
Output
Shows the Output Status of XFP Transceiver
Alarm
1213 (N Shows the Alarm of XFP Transceiver
{i@2200-831 XFF IF MODUL|C I]utpu't
Output Alarm| Mod_NR (Module Not Ready)
Mod_NR  RxLOS Interrupt *FP Indication Status
0[1 D D D Hiift Green Mod_NR terminal signal level is L
all wrp Red Mod_NR terminal signal level is H
Module Temp +46.003 © Data
Tx Bias Current 0.008 mallf . RxLOS
Al Indication  Status
Tx Output Power -2.569dBn Green Rx_LOS terminal signal level is L
Hore f f f
IIQK Input Power  -3.010dBn .| 273 Red Rx_LOS terminal signal level is H
Interrupt
Displays the temperature inside Indication _ Status
the XFP Transceiver, the /0 optical Green Interrupt terminal signal level is L
level, and other information. Red Interrupt terminal signal level is H
IM 735101-03EN 111
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11.1 XFP Interface Module

Soft Key Menu

Name

Function

Output
Unit

VCC5
VCC3
VCC2
VEE5
Information
Module Preset
XFP Info
XFP Data
XFP Alarm

Turning ON/OFF the XFP Transceiver Output

Selects the Power display unit

Sets the Power Supply (5 V) of XFP Transceiver

Sets the Power Supply (3.3 V) of XFP Transceiver

Sets the Power Supply (1.8 V) of XFP Transceiver

Sets the Power Supply (-5.2 V) of XFP Transceiver

Shows the version information of XFP Interface Module

Returning Module to the Initial Values

Shows information of the XFP Transceiver

Shows the contents of the internal memory of the XFP Transceiver
Shows the alarm information that is written to the XFP transceiver’s
memory

Analog Signal Monitor Function

You can monitor analog signals to and from MSA (multi source agreement) compliant

XFP Transceivers.

Name

Function

Module Temp
Tx Bias Current
Tx Output Power
Rx Input Power
APD Bias Volt*
TEC Current*
Laser Temp*
Laser WL*

+5V Voltage*
+3.3V Voltage*®
+1.8V Voltage*®
-5.2V Voltage*
+5V Current*
+3.3V Current®
+1.8V Current®
-5.2V Current*

Internal temperature
Transmission bias current
Transmission output power level
Receive input power level
APD bias voltage value
Current of TEC

Laser temperature

Laser wavelength

VCCS5 voltage value
VCC3 voltage value
VCC2 voltage value
VEES voltage value
VCCS5 current value
VCC3 current value
VCC2 current value
VEES current value

* Due to the XFP Transceiver, the type of monitor supported is different. “AUX1” or
“AUX2” is displayed if the monitor function is not supported, or if the XFP transceiver
module is not installed.

Power Supply Monitor Function

You can monitor the XFP Interface Module's power supply.

Name Function

VCC5 VCC5 Monitor Value

VCC3 VCC3 Monitor Value

VCC2 VCC2 Monitor Value

VEES5 VEES5 Monitor Value
Note

For I2C communication with the XFP transceiver, packet error check is enabled (write-protected).
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11.1 XFP Interface Module

Turning ON/OFF the XFP Transceiver Output (Output)

Procedure

To turn ON or OFF the XFP Transceiver Output, two setting methods are provided. Select
a desired setting method corresponding to the application.

Follow the steps below to turn ON or OFF the Output.

Additionally, as the Output is turned ON, the LED on the light source panel will be lit.

Setting through the Panel of the XFP Interface Module
Press the OUTPUT key on the Interface Module panel to switch the light source between
ON and OFF.

Setting through the Panel of the Frame Controller
1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select an XFP Interface module as the current module.

3. Press the Output soft key, or move the cursor to Output with the arrow keys, and
then press the ENTER.
The Output dialog box will appear.

11219 .~
AEZ200-641 FF IF MODULE @
Dutput Alarm IN—— |
Mod_HR  RE=LOS Int t
[=] A ATerrup YFP

0[1 . . . Info

Module Temp  +46.003 ¢ 2| 3P

Tx Bias Current 0,008 mallf .
Alarm

Tx Output Power -2.569dBm

More
Rx Input Power  -3.010dBm ;| 2/3

4. With the arrow keys, move the cursor to either On or Off, and press the OK soft
key or ENTER.
The Output dialog box will disappear and the item you have selected is then set and
displayed. For an explanation of how to select parameters, see section 2.3.

1210 I~
ARZ200-641 xFF IF MODULE o
Dutput Alarm =4

Mod_NR  RExL0OS Interrupt

On . . . Cancel

+46.003

0.008 mA_|

vuLpuL 1 uer —2.569dBn

Rx Input Power  —3.010dBm

Note

*  When Lock is shown in the “Output” field, the laser output cannot be started.
When starting the output, check the following two points.
- Interlock connector is open.
-> After you short-circuit the interlock connector with the short-circuit pin, set Lock to Off.
For details, see section 13.4 “Locking the Laser Output”.
- Laser output is locked.
-> Follow the steps stated in “Locking the Laser Output” (section 13.4) to unlock it.
» If an XFP Transceiver is not installed, "Off" is displayed to the Output Status.

IM 735101-03EN
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11.1 XFP Interface Module

Explanation

Turns the XFP transceiver output on and off.
* On: Output is ON.
» Off: Output is OFF.
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11.1 XFP Interface Module

Changing the Power Display Unit (Unit)
You can switch the power display unit between the dBm display and mW display.

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select an XFP Interface module as the current module.

3. Press the Unit soft key.
The Unit dialog box will appear.

SEEN  yoaN
ARZ200-641 XFP IF MODULE @
Dutput Alarm N |
Mod_HR  R=LOS Int t
O Al ATerrup Infor

0[1 . . . mation

Module Temp  +46.003 © “f[poouts

Tx Bias Current 0.008 mA_|

Tx Output Power -2.569dBm

HMore
Rx Input Power  -3.010dBm _i| 1,3

4. With the arrow keys, move the cursor to either On or Off, and press the OK soft
key or ENTER.
The Unit dialog box will disappear and the item you have selected is then set and displayed.

1219 I~
ARZ200-641 XFP IF MORULE e
Dutput Alarm |

Mod_NR  RxL0OS Interrupt

On . . . Cancel

Tx™5a L uder -2 .569dBm

Rx Input Power —3.010dBm o

Note

For an explanation of how to select parameters, see section 2.3.

Explanation
Switches the units used to display Tx Output Power and Rx Input Power.
+ dBm
. mW

IM 735101-03EN 11-5
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11.1 XFP Interface Module

Changing the Power Supply of the XFP Transceiver (VCC5, VCC3, VCC2,
VEES5)

You can supply power to the XFP transceiver compliant with the MSA stipulations.
Note that these voltages value can be varied.

*+ VCC5 (+5V)

*+ VCC3 (+3.3V)

*+ VCC2 (+1.8V)

 VEE5 (-5.2V)

Procedure

Changing the VCC5 (+5 V)
1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select an XFP Interface module as the current module.

3. Press the VCC5 soft key, or move the cursor to Current Power Supply Value with
the arrow keys, and then press the ENTER.
The VCCS5 dialog box will appear.

Current Power Supply Value
123 —@

ARZ200-641 XFF IF MODUIE

Output Alarm
Mod_NF| RxLOS Interrupt

On| @ B [ | Y5£2 — sets the VCC3 voltage

— Sets the VCCS5 voltage

a
+5.00 ¥ YCC2Z _ gets the VCC2 voltage

+3.30 ¥

REESH Sets the VEES voltage
+1.80 V

Hore
—-5.20 ¥ Il 373

Displays the Monitor Value

4. Change the numeric value with the ten-key pad or the arrow keys, and press the
OK soft key or ENTER.
The VCCS5 dialog box will disappear and the set value is then set and displayed.

112]3

ARZZ00-641 <FF IF MODULE

Output Alarn
Mod_MR  RExL0OS Interrupt

On
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11.1 XFP Interface Module

Explanation

5. To change the value for other power supplies, switch to the power supply whose
VCCS5 value you want to change, and repeat steps 3 to 4.

Note

» This can be set even if an XFP Transceiver is not installed.
» For an explanation of how to change values, see section 2.3.

You can supply the power specified by the XFP transceiver's MSA and vary the voltage.
You can also display the supplied voltage value.

Power Supply Range

« VCC5(+5V) 4.700to0 5.300 Vin 0.001 V steps

¢+ VCC3 (+3.3V) 3.100to 3.500 Vin 0.001 V steps

+ VCC2 (+1.8V) 1.700to 1.900 V in 0.001 V steps

« VEE5(-5.2V) -5.500to -4.900Vin 0.001V steps

IM 735101-03EN
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11.1 XFP Interface Module

Displaying Information about the XFP Transceiver (XFP Info)
You can display the vendor name and parts number, etc., of MSA (multi source

agreement) compliant XFP Transceivers.

Procedure

1. Press DETAIL to display the DETAIL screen.
Use the SLOT keys to select an XFP Interface module as the current module.

3. Press the XFP Info soft key.
The XFP transceiver information screen appears.

123

AR2200-641 ¥FF IF MODULE l]u'l:pu‘l:
Dutput Alarm I

Mod_MR  RExL0OS Interrupt YFP

On| @ @ M (o

k|l XFP

Module Temp +46.003 © Data

Tx Bias Current 0,008 mallf .
Alarm

Tx Output Power -2.569dBm

More
Rx Input Power  -3.010dBm ;| 2/3

4. Press the Close soft key.
The XFP transceiver information screen closes.

XFP Information

¥endor Hame :0pnext Inc.
¥endor PN : TRFS023EH- GAODO
Yendor Rew. :00

¥endor SN : TOBKS0345

Data Code 1091008

Note

If an XFP Transceiver is not installed, the XFP Info soft key is dimmed.
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11.1 XFP Interface Module

Displaying XFP Transceiver—Internal Alarm Information (Int Alarm)
An alarm is detected inside the XFP Transceiver when Interrupt under Alarm is red.

When this happens, you can display the alarm information that is written to the XFP
Transceiver’s memory.

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select an XFP Interface module as the current module.

3. Press the Int Alarm soft key.
The XFP transceiver internal alarm information screen appears.

12]3
ARZZ00-E41 HFF IF MODULE Dutput
Output Alarn

Mod_MR  RxLOS Int t
0 [a] ] NTEFrUpy XFP
n| @ 0 O |

Module Temp  +46.003 ¢ 2| X

Tx Bias Current 0.008 mA_||Z7 =\
Alarm

Tx Output Power -2,569dBmn

Hore

Rx Input Power  —3.010dBm o) 273

4. Press the Close soft key.
The XFP transceiver internal alarm information screen closes.

'
530 05
51 40
532 05
33 40
54 FE
35 00
56 00
37 00
Note

If an XFP Transceiver is not installed, the XFP Info soft key is dimmed.
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11.1 XFP Interface Module

Displaying the Contents of the XFP Transceiver’s Internal Memory (XFP Data)
You can display the contents of the internal memory of MSA (multi source agreement)

compliant XFP Transceivers. The memory display consists of a lower table (Address
0-127h) and upper table (Address 128-255h). The Upper Table consists of multiple
tables, and you can select the tables to display. Note that any upper-table page other
than page 1 (XFP information) may be password-protected, meaning that you will need
to enter the manufacturer-specified password in order to display it.

Procedure

Starting the Memory Data Display Screen
1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select an XFP Interface module as the current module.

3. Press the XFP Data soft key.
The memory data display screen opens.

1123
ARZ200-641 XFF IF MODULE Dutput
Dutput Alarm

Mod MR RExL0S Interrupt
% | xFP

0[1 . . . Info

Module Temp +46,003 ¢ *

Tx Bias Current 0,008 malff .
Alarm
Tx Output Power -2.569dBm
Hore

Rx Input Power  —3.010dBm ;| 2/3

4

Page number of the Upper Table

ABZ200-Ed1 XFF HMOD LI
A 41 XFP IF MODULE I Page
XFP Data Page |Select
[1
Lower Table Upper Table
00 06 & 20 06 &
0100 = 81 S0 —
0z 5A 82 o7
0z 00 82 94
04 F& 84 40
0s 00 85 00
08 55 88 00
o7 0o 87 00
08 FEB 88 00
o300 ¥ sao0 ¥ Ellmes

Data of the Upper Table
(Address 80-FFh)

Data of the Lower Table
(Address00-7Fh)

The lower and upper tables are scrolled together. You can scroll the memory data display
area using the arrow keys (A V).
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11.1 XFP Interface Module

Switching the Upper Table Display

4.

Press the Page Select soft key.
The Page Select dialog box will appear.

541 XFF IF MODULE

Use the arrow keys (A V) to select Password, and press ENTER.
The soft keyboard appears.

#FF IF MODULE

Enter a password, and press the Commit soft key.
The soft keyboard closes.

05 FE &5 00

o3 00 ¥ 53 00 ¥

Use the arrow keys (A V) to select Page, and press ENTER.
The Page dialog box appears.

#FF IF MODULE

JoAI99sueL] 90| & Bunysa) H
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11.1 XFP Interface Module

8. Use the numeric keypad or the arrow keys to switch to the page that you want to
display, and press ENTER.
The Page dialog box closes.

FP IF MODLLE \
Only valid when a value is changed
with the arrow keys

J
J

9. Press the Close soft key.
The Page Select dialog box closes, and the selected display appears.

sFF IF MODULE

[ 00 05 4]

B

Note
» The following message appears if the password is incorrect, or if the specified page number
cannot be selected. Check the setting again.

Error(Code:1664)
Press CANCEL key to Close

Password Error

» For an explanation of how to change values, see section 2.3. For an explanation of how to
enter text, see section 2.4.
*  When a value is changed with the arrow keys, you can use the OK and Cancel soft keys.
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11.1 XFP Interface Module

Returning to the Factory Default Settings (Module Preset)

Procedure

Explanation

Note

During initialization, "Executing" is displayed.

2. Press the Module Preset soft key.

1]2]3
ARZ200-641 HFP IF MODULE Unit
Output Alarm
0 Mod_NR  RxLOS Interrupt Infor
In . . . mation

Module Temp +44.863 © *

Tx Bias Current 0.008 mA_]

Tx Output Power -2,518dBm

'ﬂndu le
Preset

Hore
1/3

Rx Input Power —35.228dBm

1. Use the SLOT keys to select an XFP Interface module as the current module.

Return the module to its factory default settings.
For the factory default (initial) settings, see the “List of Default Settings” (page 13-28).

IM 735101-03EN
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11.2 Transceiver I/F Module

Display Screen
This section describes the display contents of the SUMMARY screen and DETAIL

screen.
SUMMARY Screen
3-Slot Type
ARZ211 FRAME COMTROLLER
ARZ200-842 TRANCEIVER IF MODULE Output
Output
. Output
off Shows the power supply and signal output
states. Also, when the specified output
%}Ig current values for PS1 to PS5 are
exceeded, or when the total power
PS CUR consumption of PS1 to PS5 goes above
[RE WoDOLE Limit 28 W, “OL” (Over Load) appears.
When “OL” appears, the output is turned off.
Hore
2/4
9-Slot Type
ARZ212 FRAME COMTROLLER
1 Output Output Output
OFf utpu
2
3 N0 MODULE
4 HO MODULE AIN
5 NO MODULE THR
6 NO MODULE PS‘ C|:|R
7 NO MODULE Limit
8 nO MODULE Hore
9 N0 MODULE 2/4
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11.2 Transceiver I/F Module

DETAIL Screen

Output
Shows the power supply and signal output states.

1123 ||
ARZZ00-542 TRANCEIVER IF MODULE Output
Dutput
On
|| AIN
AINO1 .02 L =
AINO1 to AINO6 M e Scrolls through the
Optical transceiver status display screen.
P AINOZ 02 v|L |lps cur Y
signal levels. Limit
When the voltage values fall ATHO3 .02 v|L
outside of the monitor display Hore
range, the colors of the voltage AINOA o0z v|L i 274
indications change as
) 9 ATHOS 00 v |L
described below.
* When the monitored voltage AINOG .00 v | L—— Status signal logic level (L/H)
is at or above the upper limit >
(6.00 V): orange PS1 +0,000 ¥ +5,000 ¥
+3,300 v
PS1 to PS5
- . +0,800 v-—— i i
Optical transceiver power Og)tlgialstran?czg/t?; s
supply voltage -5.200 ¥ POWer SUpPly "9
-
PS Power PS Power 0.0y
Optical transceiver power
consumption PS1 Current -0.001 A
P52 Current -0.001 A
PS1 Current to PS5 Current P53 Current 0.000 A
Optical transceiver current
consumption PS4 Current 0.000 A
PS5 Current -0.001 A
R1 R1 Q

Shows the optical transceiver

resistance for APS. If the resistance exceeds
the measurement range, the letters are

displayed using the following color.
Orange: 10000 or greater

Soft Key Menu

Name Function

Output Turns the power supply and the control signal output ON or OFF
PS1 Sets the PS1 (5 V) output voltage

PS2 Sets the PS1 (3.3 V) output voltage

PS3 Sets the PS1 (0.8 V) output voltage

PS4 Sets the PS1 (-5.2 V) output voltage

PS5 Sets the PS1 (3.3 V/5 V) output voltage

12C Set Sets the 12C bus

MDIO Set Sets MDIO communication

Ctrl Set Sets the control signal output

AIN Edit Edits the status signal monitor signal names

AIN THR Sets the status signal monitor threshold.

PS CUR Limit Sets the current consumption limit.

Module Preset Initializes the transceiver I/F module

Information Shows the version information of XFP Interface Module

IM 735101-03EN
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11.2 Transceiver I/F Module

Turning the Power Supply and Control Signal Output ON or OFF (Output)

Procedure

There are two ways to turn the power supply and the control signal output ON and OFF.
Pick the method that is most appropriate for your situation.

To turn the power supply and the control signal output ON or OFF, follow the procedure
below.

When the power supply and signal control are ON, the OUTPUT LED on the front panel
of the transceiver I/F module is lit.

Making Settings from the Transceiver I/F Module
Press the OUTPUT key on the panel to switch the module ON and OFF.

Making Settings from the Frame Controller Panel
1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the transceiver I/F module as the current module.

3. Press the Output soft key, or use the arrow keys to move the cursor to Output
and press ENTER.
A dialog box for turning the signal output on and off appears.

11213
ARZ200-642 TRAMSCEIYER IF MODULE @
Dutput

Al AIN
AINO1 o.01 v|L S e
AINOZ 0.02 v|L PS CUR
Limit
AINO3 0.02v|L
Hore
ATNO4 0.03v|L vl| 278

4. Use the arrow keys to move the cursor to On or Off, and press the OK soft key or
ENTER.
The dialog box disappears, and the selected item is confirmed and displayed.

11215 E——
ARZZ00-642 TRAMSCEIVER IF MODULE o

Output
0-1:-1: Cancel
o.01 v|L :
0,02 v|L
0.02 v|L
AINO4 0,02 v|L —

Note

For an explanation of how to select parameters, see section 2.3.

Explanation

Turn the transceiver signal (Output) output ON or OFF.
+ On: Signal transmission occurs.
« Off: Signal transmission is stopped.

11-16 IM 735101-03EN



11.2 Transceiver I/F Module

Setting the Power Supply Voltage (PS1 to PS5)
Set the power supply voltage.

Procedure

PS1(5V)

PS2 (3.3 V)
PS3 (0.8 V)
PS4 (-5.2 V)
PS5 (3.3 V/5 V)

Changing PS1 (5 V)

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the transceiver I/F module as the current module.

3. Press the PS1 soft key, or use the arrow keys to move the cursor to PS1 and

press ENTER.
A numeric input dialog box appears.

Appears when the output is on and the power supply
voltage monitor detects irregular values.

1 12|
ARZ200|-E42 TRANCEIVER IF MODULE @

Outpifst
On P52
ik
P51 (%) +0.000 ¥ | +5,000 ¥ P53
+3,300 v =
P54
+0, 800 v
Hore
-5.,200 ¥ 3/4

The specified power supply output voltage values

Monitors the power supply voltage

4. Use the numeric keypad or the arrow keys to change the value, and press
ENTER.
1123 |
AR2200-£942 TRAMCEIVER IF MODULE
Output

+0,800 ¥

IM 735101-03EN
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11.2 Transceiver I/F Module

5. To change the value for other power supplies, switch to the power supply whose
PS1 value you want to change, and repeat steps 3 and 4.

Note

For an explanation of how to use the keypad, see section 2.3.

Explanation

Set the voltage of the power that is supplied to the transceiver within the following
ranges.

Ranges

* PS1:4.750 to0 5.250 V in 0.001 V steps (default value: 5.000 V)

» PS2:3.135t0 3.465 V in 0.001 V steps (default value: 3.300 V)

+ PS3:0.800 to 1.890 V in 0.001 V steps (default value: 0.800 V)

* PS4: -5.460 to —4.940 V in 0.001 V steps (default value: —=5.2 V)

» PS5: Cannot be changed: fixed at 3.3 or 5.0 V (default value: 3.3 V)

Power Supply Voltage Monitor

When the voltage values for PS1 to PS5 fall outside of the monitor display range, the
colors of the voltage indications change as described below.

* When the monitored voltage is at or above the upper limit (6.00 V): orange

*  When the monitored voltage is at or below the lower limit (-6.00 V): brown

11-18 IM 735101-03EN



11.2 Transceiver I/F Module

Configuring the 12C Bus (I12C Set)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the transceiver I/F module as the current module.

3. Press the 12C Set soft key.
A dialog box for selecting the clock frequency and communication mode appears.

Setting the Clock Frequency

4. Use the arrow keys to move the cursor to Clock Frequency, and press ENTER.
A dialog box for selecting the clock frequency appears.

5. Use the arrow keys to move the cursor to 100 kHz or 400 kHz, and press the OK
soft key or ENTER.
The dialog box disappears, and the selected item is confirmed and displayed.

JoAI99sueL] 90| & Bunysa) H
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11.2 Transceiver I/F Module

Setting the Communication Mode

4. Use the arrow keys to move the cursor to Mode, and press ENTER.
A dialog box for selecting the communication mode appears.

5. Use the arrow keys to move the cursor to CRC-8 OFF or CRC-8 ON, and press
the OK soft key or ENTER.
The dialog box disappears, and the selected item is confirmed and displayed.

Explanation

To access the internal ROM of an XFP or SFP+ optical module, set the 12C bus (Inter
Integrated Circuit Bus) signal interface conditions.

Clock Frequency
Set the serial clock signal (SCL) frequency to 100 or 400 kHz.

Communication Mode

Turn packet error checking in 12C communication ON or OFF.
* CRC-8 OFF: Turns packet error checking OFF.

*+ CRC-8 ON: Turns packet error checking ON.
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11.2 Transceiver I/F Module

Configuring MDIO Serial Communication (MDIO Set)

Procedure

Explanation

1. Press DETAIL to display the DETAIL screen.

2. Use the SLOT keys to select the transceiver I/F module as the current module.

3. Press the MDIO Set soft key.
A dialog box for selecting the clock frequency appears.

123
ARZ200-642 TRAMSCEIVER IF MOCDULE PS5
Dutput
On
Al 12C

AINO1 0.02 v|L T get
AINOZ 0.02v|L AD10

Set
AINO3 0.02v|L

Hore
AINOA 0.03 v|L vl| 474

4. Use the arrow keys to move the cursor to 625 kHz, 1.25 MHz, or 2.5 MHz, and
press the OK soft key or ENTER.
The dialog box disappears, and the selected item is confirmed and displayed.

ARZZ00-E42 TRANSCEIVER IF MODULE

Output

more "IIHI"

On
-—1!IIII--- i
E8 { WlEnter] ooz v|L 5
ar) EEELE 0.02 v|L
| 1.25HHz
AIl 2.5MH=z 0.02v|L
ATNO4 0.03v|L

To access the internal ROM of a XENPAK optical module, set the MDIO serial
communication (Management Data Input/Output) clock frequency.
You can set the frequency to 2.5 MHz, 1.25 MHz, or 625 kHz. (The default value is

625 kHz.)

IM 735101-03EN
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11.2 Transceiver I/F Module

Configuring the Control Signals (Ctrol Set)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the transceiver I/F module as the current module.

3. Press the Ctrl Set soft key.
The Control Signal Set screen appears.

11213 =~
ARZZ00-E42 TRANMSCEIVER IF MODULE
Output
AN
011 Edit
i|| Infor
AINO1 0.02 v|L Sliation
ATNO2 0.02v|L Hodule
Preszet
AINOZ 0.02 v|L
Hore
ATNO4 0.03 v|L vl| 174

Editing the Control Signal Names (Entering text)

4. Use the arrow keys to move the cursor to the signal name that you want to set
(CTRLO1 to CTRL17), and press ENTER.
The soft keyboard appears.

5. Enter a signal name, and press the Commit soft key.
The soft keyboard closes.

Signal name that will be edited

Confrol Signal Set
Close
CTRLO1 | CTRLOL(1.2v) || [n ]! |4/
CIRLOZ | CTRLOZ(1.2¥} H Hame
INIT
CIRLO3 | CTRLO3(1.2¥} H
CIRLO4 | CTRLOA(1.2¥) H ﬁ:;g
CIRLOS | CTRLOS(1.2V) H
CIRLOG | CTRLOG( 1.2V} H
CIRLO? | CTRLO7(1.2¥} H
CIRLOB | CTRLOS(3.3V) H F
Scroll down to show signal names
CTRLO9 to CTRL17.

(KILIHINID) [@x]8[1]=) (7IB19)/] BS

FIUREIT) @5 @56
DY) SPC) (D213 o
[Z[CAPIENT ) E

Commit

CTRLOE | CTRLOB(3.3V) H kd

Note

For an explanation of how to enter text, see section 2.4.
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11.2 Transceiver I/F Module

Editing the Control Signal Names (Selecting default signal names)

4. Press the Name INIT soft key to display a dialog box for selecting the transceiver

type.
Control Signal Set
Clo=ze
CTRLO1 | GTRLO1{1.2¥) H [\ |4l
CIRLOZ2 | GTRLOZ2{1,2¥) H
CIRLO3 | CTRLO3{1.,2¥) H
CTRLOA | CTRLOA(1.2V¥) H ﬁ:;g
CTRLOS | CTRLOS{1.,2¥) H
CIRLO6 | CTRLOG{1,2¥) H
CIRLO7 | CTRLO7{1.,2¥) H
CTRLOS | CTRLOB{(3.3¥) H{

5. Use the arrow keys to move the cursor to SFP+, XFP, XENPAK, or Default, and
press the OK soft key or ENTER.
The dialog box disappears, and the selected item is confirmed and displayed.

Control Signal Set

ctrLo1 | ctRLotc1.2vy || [u] |4

CTRLO2 | cTRLOZ(1.2v) |" 1T

©

Cancel
CIRLO3 | CTRLO3{1.2V) SFFP+

CIRLO4 | CTRLO4{1.2V} RFP
[——— | XENPAK
CIRLOS | CTRLOS{(1.2V} Default

CIRLOG6 | CTRLOG6{1.2V}

CTRLO7 | CTRLO7{1.2V) H

CTRLO8 | CTRLO8{3.3V} H i

Setting the Control Signal Logic

6. Use the arrow keys to move the cursor to the logic side (the column to the left of
H and L), and press ENTER.
The setting switches between H and L each time you press ENTER.

Move the cursor here.

Control Signal Seft

| Close

CIRLO1 | CTRLO1{1.,2V¥} L |4l

CIRLO2 | CTRLOZ{1.2V) Name
INIT

CIRLO3 | CTRLO3{(1.2V)

CIRLO4 | CTRLOA{1.2¥} ﬁ:;g

CIRLOS | CTRLOS{(1.2V}

CIRLOG6 | CTRLOG6{1.2V}

CTRLO7 | CTRLO7{1.2V)

T|T|xx|T| | =] =

CTRLO8 | CTRLO8{3.3V}

a'
7]
=
=}
«Q
1
—
o
@
-
=
Q
=}
[
(2]
o,
<
(]
=
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11.2 Transceiver I/F Module

Saving the Control Signal Names

7. Press the Save Name soft key to save the edited control signal names.

Control Signal Set
Close
CIRLO1 T¥ ON/OFF H 0y
CIRLOZ RESET H Name
INIT
CTRLO3 PRTAD4 H
Save
CTRLO4 PRTAD3 H
CIRLOS PRTADZ H — —
CIRLOG6 PRTAD1 H
CTRLO7 PRTADO H
CTRLO8 TX_DISABLE H i

Note

» If you do not save the signal names, they change back to their previous settings after you
turn off the power.
» The control signal names are saved in the transceiver I/F module.

8. Press the Close soft key to close the Control Signal Set screen.

Set the logic and names of the control signals.

Setting the Logic of the Control Signals

» L: The control signal logic is fixed at low.

» H: The control signal logic is fixed at high.
The high level voltage value for CTRLO1 to CTRL0O7 is 1.2 V.
The high level voltage value for CTRLO8 to CTRL17 is 3.3 V.

Editing the Control Signal Names (Entering text)
You can enter any name that you want to. The maximum number of characters is 12.
You can use the following characters.
Capital letters of the alphabet (A to Z), numbers (0 to 9), and the following symbols:
underscores, slashes, parentheses, periods, and spaces.

Editing the Control Signal Names (Selecting default signal names)

There are preset names for each control signal that are based on the transceiver type,
and you can name a signal just by selecting the appropriate transceiver.

The control signal names based on the transceiver types are listed below.

Control Signal Default Name XENPAK XFP SFP+

Ctrl01 CTRLO1(1.2V) TXON/OFF CTRLO1(1.2V) CTRLO1(1.2V)
Ctrl02 CTRLO2(1.2V) RESET CTRL02(1.2V) CTRL02(1.2V)
Ctrlo3 CTRLO3(1.2V) PRTAD4 CTRLO3(1.2V) CTRLO3(1.2V)
Ctrlo4 CTRLO4(1.2V) PRTAD3 CTRLO4(1.2V) CTRLO4(1.2V)
Ctrlo5 CTRLO5(1.2V) PRTAD2 CTRLO5(1.2V) CTRLO5(1.2V)
Ctrlo6 CTRLO6(1.2V) PRTAD1 CTRLO6(1.2V) CTRLO6(1.2V)
Ctrlo7 CTRLO7(1.2V) PRTADO CTRLO7(1.2V) CTRLO7(1.2V)
Ctrlo8 CTRLO08(3.3V) CTRLO08(3.3V) TX_DIS TX_DISABLE
Ctrlo9 CTRL09(3.3V) CTRL09(3.3V) P_DOWN/RST CTRL09(3.3V)
Ctrl10 CTRL10(3.3V) CTRL10(3.3V) MOD_DESEL RSO

Ctrl11 CTRL11(3.3V) CTRL11(3.3V) CTRL11(3.3V) RS1

Ctrl12 CTRL12(3.3V) CTRL12(3.3V) CTRL12(3.3V) CTRL12(3.3V)
Ctrl13 CTRL13(3.3V) CTRL13(3.3V) CTRL13(3.3V) CTRL13(3.3V)
Ctrl14 CTRL14(3.3V) CTRL14(3.3V) CTRL14(3.3V) CTRL14(3.3V)
Ctrl15 CTRL15(3.3V) CTRL15(3.3V) CTRL15(3.3V) CTRL15(3.3V)
Ctrl16 CTRL16(3.3V) CTRL16(3.3V) CTRL16(3.3V) CTRL16(3.3V)
Ctrl17 CTRL17(3.3V) CTRL17(3.3V) CTRL17(3.3V) CTRL17(3.3V)
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11.2 Transceiver I/F Module

Configuring the Status Signal Monitor (AIN Edit)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the transceiver I/F module as the current module.
3. Press the AIN Edit soft key to display the AIN Signal Name Edit screen.

123
ARZ200-642 TRAMCEIVER IF MODLULE Ctrl
- Set
Dutput
On
i|| Infor
AINO1 0.02 v|L Sliation
AINOZ 0.02v|L Module
Preset
AINO3 0.02v|L
Hore
AINOA 0'|02 v|L vl| 174
]

Status signal monitor logic levels

‘ =

Status signal monitor voltage values

Editing the Status Signal Monitor Names (Entering text)

4. Use the arrow keys to move the cursor to the signal name that you want to set
(AINO1 to AINO6), and press ENTER.
The soft keyboard appears.

5. Enter a signal name, and press the Commit soft key.
The soft keyboard closes.

Signal name that will be edited

[
AIN Signal|Hame Edit Close
AIHO1 ATNO1
ATHOZ ATHOZ Hame
ATHO3 AINO3 INIT
ATHO4
ATNO4 Gave
AINOS AINOS || Mame
AINOG ATHOG
AINO3 0.02v|L
ATNO4 0.02v|L 5
<
>
BS
Caps
AINO4 0.02v|L o Commi t

Note

For an explanation of how to enter text, see section 2.4.

IM 735101-03EN
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11.2 Transceiver I/F Module

Editing the Status Signal Monitor Names (Selecting default signal names)

4. Press the Name INIT soft key to display a dialog box for selecting the transceiver

type.
AIN Signal Name Edit Close
ATINO1 ATHO1
AINOZ AINO2 Hame
AINO3 ATHO3 INIT
ATHOA
ATHOA Gave
ATNOS ATNOS || Name
ATIHOG AINOG
AINO3 0.02 v|L
AINO4 0.02v|L —

5. Use the arrow keys to move the cursor to SFP+, XFP, XENPAK, or Default, and
press the OK soft key or ENTER.
The dialog box disappears, and the selected item is confirmed and displayed.

Signal name that will be edited

[T T T & -

AIN Signal|Hame Edit Close
ATINO1 AINO1 I
ATHOZ ATHOZ Hame
ATHO3 AINO3 INIT

ATHO4
ATNO4 Gave
AINOS AINOS || Mame
AINOG ATHOG
AINO3 0.02v|L

Saving the Signal Names

6. Press the Save Name soft key to save the edited monitor signal names.

AIM Signal Mame Edit Close
AIHO1 AINO1
ATINOZ2 AINO2 Hame
ATIHO3 AINO3 INIT
ATHOZ 7 \|
AINO4 Cave
ATINOS AINOS | |\ Name
AINOG AIHOG
AINOZ 0.02 v|L
ATNO4 0.02v|L 5

Note
» If you do not save the signal names, they change back to their previous settings after you
turn off the power.
« The monitor signal names are saved in the transceiver I/F module.

7. Press the Close soft key to close the AIN Signal Name Edit screen.
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11.2 Transceiver I/F Module

Explanation

Edit the names of the monitor input signals from the transceiver.

Editing the Status Signal Monitor Names (Entering text)
You can enter any name that you want to. The maximum number of characters is 12.
You can use the following characters.
Capital letters of the alphabet (A to Z), numbers (0 to 9), and the following symbols:
underscores, slashes, parentheses, periods, and spaces.

Editing the Status Signal Monitor Names (Selecting default signal names)
There are preset names for each monitor signal that are based on the transceiver type,
and you can name a signal just by selecting the appropriate transceiver.

The monitor signal names based on the transceiver types are listed below.

Monitor Signal Default Name XENPAK XFP SFP+
AINO1 AINO1 LASI MOD_NR TX_FAULT
AINO2 AINO2 AINO2 RX_LOS RX_LOS
AINO3 AINO3 AINO3 B_INTERRUPT  AINO3
AINO4 AINO4 MOD_DET AINO4 AINO4
AINO5 AINO5 AINO5 MOD_ABS AINO5
AINO6 AINO6 AINO6 AINO6 MOD_ABS

IM 735101-03EN
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11.2 Transceiver I/F Module

Setting the Transceiver Monitor Signal Thresholds (AIN THR)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the transceiver I/F module as the current module.
3. Press the AIN THR soft key to display the AIN Threshold Voltage screen.

123
ARZ200-642 TRAMCEIVER IF MODLULE l]utput
Dutput
On
Al |/ AIN

AINO1 .02 v|L < THR ,
AINOZ 0.02v|L PS CUR

Limit
AINO3 0.02v|L

Hore
AINOA 0.02 v|L vl| 274

4. Use the arrow keys to move the cursor to the name of the monitor signal whose
threshold you want to set (AINO1 to AINO6), and press ENTER.
A numeric input dialog box appears.

AIN Threshold ¥Yoltage Close
AINO1 Threshold 0. 50V
AINOZ2 Threshold 0.50¥
AINO3 Threshold 0. 50V
AINO4 Threshold 0.50¥
AINOS Threshold 0. 30V
AINO6 Threshold 0. 50¥
AINO3 0.02v|L
ATNO4 0.02v|L 5

5. Use the numeric keypad or the arrow keys to change the value, and press
ENTER.
AIN Threshold Yoltage

AINO1 Threshold
AINOZ Threshold
AINO3 Threshold

Lald
1d
0. 50 .
__|
AIND3 +1.20 v | L
AIND4 +1.30 v| L —
Note

For an explanation of how to use the keypad, see section 2.3.

6. Press the Close soft key to close the AIN Threshold Voltage screen.
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11.2 Transceiver I/F Module

Explanation

Set the logic level thresholds (Threshold Voltage) for the monitor input signals from the
transceiver.
Range: 0.10 to 3.00 V in 0.01 V steps (default value: 0.50 V)

The monitor signal logic level L/H states change according to the following conditions.
* Logic level > threshold: H
* Logic level < threshold: L

When the voltage values fall outside of the monitor display range, the colors of the
voltage indications change as described below.
»  When the monitored voltage is at or above the upper limit (6.00 V): orange

IM 735101-03EN
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11.2 Transceiver I/F Module

Setting the Current Consumption Limit (PS CUR Limit)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the transceiver I/F module as the current module.

3. Press the PS CUR Limit soft key to display the PS Current Limit screen.
1123 I |

ARZ200-642 TRANCEIVER IF MODULE Dutput
Output

On

+5,000 ¥ o

«PS‘EUR“
\Flm?:}

Hore
2/4

4. Use the arrow keys to move the cursor to the transceiver power supply (PS1 to
PS5) whose current consumption limit you want to set, and press ENTER.
A numeric input dialog box appears.

PS Current Limit Close

PS1 Current Limit 1. 00A
PS2 Current Limit 1.00A
PS3 Current Limit 1. 00A
P54 Current Limit 1.00A
PS5 Current Limit 1. 00A

+0,800 ¥

5. Use the numeric keypad or the arrow keys to change the value, and press
ENTER.

T T T T Y, N o~ IR ~ WY o 1

PS Current Limit

PS1 Current Limit
PS2 Current Limit
PS3 Current Limit

PhRiC At imit

P! mit

= 1.0TA

Ml Tl s ¥ L

AIND3 +1.22 v| L

AIND4 +1.32 v|L —
Note

For an explanation of how to use the keypad, see section 2.3.

6. Press the Close soft key to close the PS Current Limit screen.
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11.2 Transceiver I/F Module

Explanation

When you are providing power (PS1 to PS5) to the transceiver, use the current
consumption limit to automatically turn off the power supply (PS1 to PS5) and control
signal output (CTRLO1 to CTRL17) when the transceiver's current consumption exceeds
the amount of current that it receives from the transceiver I/F module.

Ranges

*+ PS1:0.10to 1.80 Ain 0.01 A steps (default value: 1.00 A)

+ PS2: 0.10 to 3.00 Ain 0.01 A steps (default value: 1.00 A)

* PS3:0.10 to 1.80 Ain 0.01 A steps (default value: 1.00 A)

* PS4:0.10 to 3.00 Ain 0.01 A steps (default value: 1.00 A)

+ PS5 (when 3.3V is selected): 0.10 to 2.00 Ain 0.01 A steps (default value: 1.00 A)
(when 5.0 V is selected): 0.10to 1.00 Ain 0.01 A steps (default value: 1.00 A)

Error Message
When the specified current consumption limit is exceeded, in the SUMMARY and DETAIL
screens, the Output indication changes from On to OL (OL: Over Load).

IM 735101-03EN
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11.2 Transceiver I/F Module

Returning to the Factory Default Settings (Module Preset)

Procedure

1. Press DETAIL to display the DETAIL screen.
2. Use the SLOT keys to select the transceiver I/F module as the current module.

3. Press the Module Preset soft key.
The Module Preset dialog box appears.

123
ARZ200-642 TRAMCEIVER IF MODLULE Ctrl
- Set
Dutput
AIN
On Edit
i|| Infor
TX_FAULT 0.02 v|L Sliation
RX_LOS 0.02v|L fodul
«Preset
AINO3 0.02v|L N\
Hore
AINOA 0.02 v|L vl| 174

4. Press the OK soft key or ENTER.
The dialog box disappears, and the transceiver I/F module is returned to its factory default

settings.
1123
ABZZ00-E32 TRANCEIVER IF MODULE
Output
(]Il Cancel
'y
TX_FAULT o.0zv|L
RX_LOS +
AINO3 Preset OK7?
AINO4 T TN I L ﬂ

Explanation

Return the module to its factory default settings.
For the factory default (initial) settings, see the “List of Default Settings” (page 13-28).
The control signal and monitor signal names are not initialized.
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Chapter 12 Saving, Loading and Deleting the Measurement Conditions

12.1 Keys and Displays Used for Operation

File Operation Window (File List)

Procedure

Displaying the File Operation Window
1. To display the file operation window, press FILE or the File soft key for one of the
various modules.
Performing Operations in the File Operation Window

2. Todisplay a list of the files in a drive, use the arrow keys to move the cursor to the
drive, and press ENTER.

3. Todisplay a list of the files in a folder, use the arrow keys to move the cursor to
the folder, and press ENTER.

Selecting the Types of Files to Show in the File List
4. Press the Filter soft key to display the file type selection dialog box.

5. Use the arrow keys to move the cursor to the file type that you want to use, and
press ENTER.

Path = USBO-0O
FileMane -~

Filter }— Only appears after pressing the FILE key
=4 on the frame controller

=) USBO-0

5l AR2201,FRM
AQ2201001,211
AQ2201001, BHP
A02201001. FRH
A02201002.211
AQ2201002, BHP

¥

Path = USBO-0 + .
FileHame 9 Filter
ARZ2200-412
AD2200- 421 ENTER
ARZ2201.FEH | HACRO ' ARZ2201001,
ARZ2201001.211 BHP| ADQ2201002,
ARZ2201001. BMF IPG ARZ2201003. BHP
AD2201001.FRF @ ARZ2201004, BHP
ARZ2201002, 2118 ARZ2201005, BHP
ARZ2201002, BHP I@ I AR2201006. BHP

Note

The Filter soft key only appears after you press the FILE key on the frame controller.
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12.1 Keys and Displays Used for Operation

Selecting a File Operation

1. To display the file operation window, press FILE or the File soft key for one of the
various modules.

2. Press the Func soft key to display the file operation selection dialog box.

3. Use the arrow keys to move the cursor to the operation that you want to use, and
press the OK soft key or ENTER.

lEnter]
Path = USBO-0 |Save |
FileMane Load
Cancel
Delete
USBO-0
[E] useo-o | NN
®

Explanation

File Operations

Save (to save setup data and measurement data)
Load (to load setup data)

Delete (to delete files and folders)

Copy (to copy files)

Rename (to rename files)

Mk Dir (to create folders)

Filter Options
Each filter displays different types of files.

Filter Name Displayed File Types

ALL All files

FRAME AQ2211/AQ2212 setup files
AQ2200-xxx Module setup files

MACRO Macro files

BMP Files with .bmp extensions
JPG Files with .jpg extensions
PNG Files with .png extensions
DATA DATA files

Note

The filter feature is only valid when you press the FILE key on the frame controller.

12-2

IM 735101-03EN




12.2 Saving Setup Data, Measured Data, and Screen
Captures

Saving Setup Data

You can save the currently specified parameters to a storage device.

You must save the parameters by the frame controller or measurement module type.
Follow the steps below to save the necessary parameters of the frame controller or
module.

Procedure

Saving Frame Controller Parameters

1.
2.
3.

4.

Press FILE to display the file operation window.
Press the Func soft key to display the file operation selection dialog box.

Use the arrow keys to move the cursor to Save, and press the OK soft key or
ENTER.

File List

Path = USB0-0
Fi leMame A

=) USBO-0
AD2201000, BHP
AD2201001, BHP
AD2201002, BHP
AD2201003, BHP
AB2201004, BHP
AB2201005 , BHP
AD220 1006, BHP ®

=

Use the arrow keys to move the cursor to the storage device that you want to
save to.

Assigning a File Name

5. Press the File Name soft key.
The File Name dialog box appears.
6. Use the arrow keys to move the cursor to Auto Numbering, and press ENTER.

Auto Numbering switches between ON and OFF each time you press ENTER.
Select ON to automatically add numbers to file names.

Cloze
Auto NHumbering

Start Humber 0

File Hame ARZ2201

AR2201001. BHP
AR2201002, BHP
AR2201003, BHP
AR2201004. BHP
AQ2201005. BHP
AR2201006. BHP @

IM 735101-03EN
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12.2 Saving Setup Data, Measured Data, and Screen Captures

7. Use the arrow keys to move the cursor to Start Number, and press ENTER.
The file number dialog box appears.

8. Use the numeric keypad or the arrow keys to ENTER a file number, and press the
OK soft key or ENTER.

AR220100 % ven

AR2201002, BHP
AR2201003. BHP
AQ2201004. BHP
AR2201005, BHP
ARZ2201006. BHP

9. Use the arrow keys to move the cursor to File Name, and press ENTER.
A soft keyboard appears for you to use to ENTER the file name.

10. After you ENTER the file name, press the Commit soft key.
For details on entering characters, see section 2.4 "Inputting a Character String".

Auto Numbering off [

LIStart Number 0 - 5
DEITI0E) (L) MO
File Name ENTER | @EHID 0200 QG
=p | KLHND @20 897 BS
AQ2201001. PIRIRIST @) @56
02201003, P 0oy EmEEgg |
o . =19k
AQ2201004. BHP i
AD2201005. BHP R —— .
AQ2201006. BHP ® AQ2201006 . BHP @ ﬂcummt

11. Press the Close soft key.
The File Name dialog box closes.

12. Press the Save Exec soft key.
The file is saved.

Note

» Start Number is valid when Auto Numbering is set to ON.

» You can set Start Number to a value from 0 to 990.

* Three-digit numbers are added to the file names. (Example: 10 — 010)

» If Auto Numbering is enabled and a Start Number has been specified, whenever you press
the Save Exec soft key, numbers will be added to the names of saved files in order starting
with the specified Start Number.

» Extensions are automatically added to files based on their file type.

* You cannot overwrite a file. If you want to save a new file with the same name as an older
one, you must first delete the older file.
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12.2 Saving Setup Data, Measured Data, and Screen Captures

Saving Module Parameters

To save module parameters to a storage device:

1. Press SLOT to make the module whose parameters you want to save the current

module.
2. Press the Menu soft key.
3. Press the File soft key to display the file operation window.
4. Press the Func soft key to display the file operation selection dialog box.
5. Use the arrow keys to move the cursor to Save, and press the OK soft key or
ENTER.
6. Use the arrow keys to move the cursor to the storage device that you want to
save to.
1123 ==
AB2200-215 SENSOR HODULE Dref il I L SR Func
Power Path = USBO-0 Save
_ 7/ Inf Fi leName -
80.000 wn (wen) |uic, .
r
Meas Mode Normal ] S Eﬂggéi -
A 100 o
verage ms '(FI le) 5;;2
MaxMin Mode of f N
Hore cl Save
Ref Mode Yalue .|| 1/5 ose @ Il Exec

Assigning a File Name

7. Perform steps 5 and onwards listed on page 12-3 for saving frame controller
parameters.

CAUTION

Never attempt to remove the storage device while the data is being written into the
storage device. At this time, if the storage device is removed, this may cause the
storage device to break.

French

ATTENTION

Ne jamais essayer de retirer un dispositif de stockage pendant I'écriture de
données sur ce dernier. Cela risquerait de le casser.

Note

“File” appears in the upper right while files are being saved.

IM 735101-03EN

12-5

H suol}ipuo9 juawainses|y ay} bunsjag pue Buipeo ‘Buinesg



12.2 Saving Setup Data, Measured Data, and Screen Captures

Saving the Log Information (AQ2200-202)

Explanation

Save the AQ2200-202 Max/Min measurement log to a storage device.
1. Select the AQ2200-202 for the current module with SLOT.
2. Press the Log Save soft key.
3. Move the cursor using the arrow keys to the save destination storage device.

1[2]3
AGBZ200-202 INTERFACE MODULE Menu
D1 :Power dBm |D2 :Power dBm
[1:Meas Mode DZ2:Mzas Mode Fy LDS
Input Trig Normal Save ) =P
D1:Average D2: Average
] System Volume Inform
100ms 100ms 1 The¥olumeSettingsFol
D1:MaxMin Mode D2:MaxMin Mode
EventTrigger Off
T1l:Ref Mods D2:Ref Hods Hore
Yalue Yalue || 17© ®

Assigning a File Name

4. Continue from step 5 on page 12-3 for saving frame controller parameters.

Extensions
When you save a file, an extension is added to it automatically.
The added extension varies depending on the file type.

Extension File Type
.FRM Frame controller parameters
XXX AQ2200-XXX module parameters

List of Modules Whose Parameters Can Be Saved and Their Extensions

Module Name Extension
AQ2200-111 A1
AQ2200-112 112
AQ2200-131 1131
AQ2200-132 132
AQ2200-136 .136
AQ2200-141 141
AQ2200-142 142
AQ2200-202 .202
AQ2200-211 211
AQ2200-215 215
AQ2200-221 .221
AQ2200-231 231
AQ2200-241 241
AQ2200-271 271
AQ2200-311 311
AQ2200-311A 311
AQ2200-312 312
AQ2200-331 .331
AQ2200-332 332
AQ2200-342 .342
AQ2200-411 411
AQ2200-412 412
AQ2200-421 421

12-6
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12.2 Saving Setup Data, Measured Data, and Screen Captures

Saving Measurement Data
You can save measurement data to a storage device.

You can use the logging, stability, and swept features in the application menu to save

measurement data.

Save measurement data after measurement.
For information on how to save measured data, see the explanations of the measurement

operations for the various modules.

Saving the Log Information (AQ2200-202 only)

The following data is saved.
The extension is .csv.

Row Item Description
number
1 Date Date when the file is saved
3 Slot/Channel number Slot number and channel number of the measured
parameter
0-Slot number-Channel number
4 Module name Name of the power meter that made the measurement
5 Serial No. Serial number of the power meter that made the
measurement
7 MAX[dBm] Maximum value of the measured Max/Min data
8 MIN[dBm] Minimum value of the measured Max/Min data
9 DIF[dB] Max-Min of the measured Max/Min data
12+ Power[dBm] Measured power in dBm
Status 0: Normal data
1: Range over
2: Range under
3: Range switching
Event If a measurement is made with MaxMin mode set
to EventTrigger, “E” is written in the data row at the
position where the event occurs.
2018/2/2 11:35:41
Slot 0-3-1
Module name AQ2200-232 OPTICAL SENSOR HEAD
Serial No. 1234567
MAX[dBm] 8.5463
MIN[dBm] -87.3112
DIF[dB] 95.8575
Power[dBm] Status Event
8.55E+00 0
8.54E+00 0
8.54E+00 0
8.08E+00 3
-8.22E+01 2|E
-8.51E+01 2
-8.59E+01 2
-8.67E+01 2
-8.70E+01 2
-8.73E+01 2

IM 735101-03EN
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12.2 Saving Setup Data, Measured Data, and Screen Captures

Saving Screen Captures

You can save a screen capture to a storage device.
Procedure

Selecting a File Format
1. Press SYSTEM to display the SYSTEM screen.

2. Use the arrow keys to move the cursor to Image Format, and press the Select
soft key or ENTER.
The file format selection dialog box appears.

3. Use the arrow keys to move the cursor to BMP, JPG, or PNG, and press the OK
soft key or ENTER.

SYETEM SYSTEM
Select 1]4

Image Format BMP = Image Format BHP

Cancel
Infor‘ma‘.tlon L3 E Sinter] &
Error Yiew - E
Soft Yersion Yiew [Sc I?E? View
Module Update E PNE
Trigger Tr
Key Check Eey Uheck
Image Format ¥l Image Format ¥

Specifying the Save Destination
4. Press FILE to display the file operation window.
5. Press the Func soft key to display the file operation selection dialog box.

6. Use the arrow keys to move the cursor to Save, and press the OK soft key or
ENTER.

7. Use the arrow keys to move the cursor to the storage device that you want to
save to.

File List

Path = USB0-0
Fi leMame A @

=) USBO-0

Assigning a File Name

8. Perform steps 5 and onwards listed on page 12-3 for saving frame controller
parameters.

Saving
9. Show the display that you want to save.
10. Press PRTSC to take the screen capture.
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12.3 Loading Setup Data and Macros

You can recreate parameter configurations by loading parameters that have been saved
to a storage device.

Two different types of parameter sets are saved: frame controller parameters and
measurement module parameters.

To load the frame controller or module parameters that you want to use, follow the steps
below.

Loading Setup Data

Procedure

Loading Frame Controller Parameters
1. Press FILE to display the file operation window.

2. Press the Func soft key to display the file operation selection dialog box.

3. Use the arrow keys to move the cursor to Load, and press the OK soft key or
ENTER.

4. Use the arrow keys to move the cursor to the storage device that you want to load
the data from, and press ENTER.

5. Use the arrow keys to move the cursor to the parameter file that you want to load,
and press the Load Exec soft key.

Path = USB0-0
FileMane

[=) USBO-0

Cancel

IM 735101-03EN
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12.3 Loading Setup Data and Macros

Loading Module Parameters
To load module parameters from a storage device:

1.

QA WD

1123
ARZ200-215 SENSOR MODULE

Press SLOT to make the module whose parameters you want to set the current
module.

Press the Menu soft key.
Press the File soft key to display the file operation window.
Press the Func soft key to display the file operation selection dialog box.

Use the arrow keys to move the cursor to Save, and press the OK soft key or
ENTER.

Use the arrow keys to move the cursor to the storage device that you want to load
the data from, and press ENTER.

Use the arrow keys to move the cursor to the parameter file that you want to load,
and press the Load Exec soft key.

Hodule

Dref Name

Power

-80.000 wn (o) |,

Path = USBO-0
Fi leName A

=]

& Module -

Meas Mode Mormal S - i3 USBO-0

Preset AR2201. FRM
Adverage 100ms @ An2201001.211

1 File AD2201001. BHP
MaxMin Mode Off N AD2201001.FRH

Hore Close AR2201002,211 p—
Ref Mode Yalue vl| 173 AD2201002, BMP @ I\ Exec
ISt

1210
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12.3 Loading Setup Data and Macros

Loading Macros

1. In the Macro display, press the Load Macro soft key to display the file operation
window.

2. Press the Func soft key to display the file operation selection dialog box.

3. Use the arrow keys to move the cursor to Save, and press the OK soft key or
ENTER.

4. Use the arrow keys to move the cursor to the storage device that you want to load
the data from, and press ENTER.

5. Press the Filter soft key to display the file type selection dialog box.
6. Use the arrow keys to move the cursor to MACRO, and press ENTER.

Path = USB0O-0

FileMane +
% Filter
ARZ2200-412

=) USBO-0
AD2200- 421
HACRU)
BMP
IPG
)

le ]

7. Press the Macro soft key.
The Macro dialog box appears.

8. Use the arrow keys to move the cursor to the parameter file that you want to load,
and press the OK soft key or ENTER.

9. Press the Load Exec soft key.

CAUTION

Never attempt to remove the storage device while the data is being loaded from the
storage device. At this time, if the storage device is removed, this may cause the
storage device to break.

French

ATTENTION

Ne jamais essayer de retirer un dispositif de stockage pendant I'écriture de
données sur ce dernier. Cela risquerait de le casser.

IM 735101-03EN
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12.3 Loading Setup Data and Macros

Measurement Conditions for Saving and Loading

AQ2211/AQ2212 Frame Controller

SYSTEM mode setting GP-IB Address Network Set
Trigger Display
Volume Image Format

Stability mode setting Data Points Average
Input Trigger Unit
Total Time Reference
Modulation

Logging mode setting Data Points Average
Input Trigger Unit
Reference

AQ2200-111 DFB-LD Module

Wavelength Attenuation
Mod Source Mod Frequency
Line Width WL Offset

PL Offset Power

Unit Module Name

AQ2200-112 LS Module

Attenuation

Power

Linewidth

Module Name

The AQ2200-112 cannot load setup files that have been saved on an AQ2200-112
module with different channel numbers or wavelength bands.

AQ2200-141 FP-LD Module

Attenuation Mod Source
Mod Frequency PL Offset
Power Unit
Module Name

AQ2200-142 DUAL FP-LD Module
Attenuation1 Attenuation2
Mod Source Mod Frequency
PL Offset1 PL Offset2
Power1 Power2
Unit Module Name

AQ2200-131 Grid TLS Module

Freq Attenuation
Grid Channel Dither
Fine Tune PL Offset
Reference Freq Offset
Power Grid Mode
Grid Space

IM 735101-03EN



12.3 Loading Setup Data and Macros

AQ2200-132 Grid TLS Module

Freq1 Freqg2
Grid Channel1 Grid Channel2
Fine Tune1 Fine Tune2
Reference1 Reference2
Power1 Power2
Attenuation1 Attenuation2
Dither1 Dither2
PL Offset1 PL Offset2
Freq Offset1 Freq Offset2
Grid Mode1 Grid Mode2
Grid Space1 Grid Space2

AQ2200-201/202 Interface Module
None

AQ2200-211 Sensor Module
Meas Mode Average
Max/Min Mode Data Points
Calibration Reference
Unit Wavelength
Disp Resolution Modulation
Range Analog Out
Output Trigger Ref Mode
Module Name

AQ2200-215 Sensor Module
Meas Mode Average
Max/Min Mode Data Points
Calibration Reference
Unit Wavelength
Disp Resolution Range
Analog Out Output Trigger
Ref Mode Module Name

AQ2200-221 Sensor Module

Meas Mode Average
Max/Min Mode Data Points
Calibration Reference
Unit Wavelength
Disp Resolution Output Trigger
Range Ref Mode

Module Name

AQ2200-231/232/241/242 Optical Sensor Head

Meas Mode Average
Max/Min Mode Data Points
Calibration Reference
Unit Wavelength
Disp Resolution Modulation
Range Analog Out
Output Trigger Ref Mode

Module Name

IM 735101-03EN
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12.3 Loading Setup Data and Macros

AQ2200-311 ATTN Module

ATT Offset Attenuation
Wavelength Output Start
Module Name

AQ2200-311A/312 ATTN Module
ATT Offset Attenuation
Wavelength Output Start
Module Name

AQ2200-331/332 ATTN Module
ATT Offset Attenuation
Wavelength Output Start
Power Set Unit
Power Offset Average
Disp Reso Disp Mode
Module Name

AQ2200-342 ATTN Module
ATT Offset Attenuation
Wavelength Output Start
Power Set Unit
Power Offset Average

Disp Reso(Power)

Summary Display

Module Name

AQ2200-411/412/421 OSW Module

Route

Module Name

1214

IM 735101-03EN



12.3 Loading Setup Data and Macros

Cautions about Loading of Application Parameters
For application (stability and logging) parameters you have loaded, the reproducing of

the parameters is partially limited or the parameters cannot be reproduced completely
according to the actually mounted sensor and/or selection of the sensor used for the

application.
Sensor Selected  Sensor Mounting
Configuration Sensor Position

Application parameters you have saved are

A A A
reproduced completely.
If the selected sensor cannot load Average,

A B A/B Modulation, and Data Points, these
parameters become default settings.
If the selected sensor cannot load Average,

A A C Modulation, and Data Points, these
parameters become default settings.
If the selected sensor cannot load Average,

A C — Modulation, and Data Points, these
parameters become default settings.

B/C — — Parameters become default settings.

A: Loaded parameters are completely the same as those saved.
B: Loaded parameters are partially the same as those saved.
C: Loaded parameters are completely different from those saved.

Application (stability and logging) Parameters

Stability mode setting Data Points Average
Input Trigger Unit
Total Time Reference
Modulation

Logging mode setting Data Points Average
Input Trigger Unit
Reference

Note

WL Mode, Wavelength, Range Mode, and Range cannot be saved and loaded as the
application parameters. These parameters are set with the selected sensors.

IM 735101-03EN
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12.4 Deleting the File

Procedure

1. Press FILE to display the file operation window.
Press the Func soft key to display the file operation selection dialog box.
3. Use the arrow keys to move the cursor to Delete, and press the OK soft key or
ENTER.
4. Press the Filter soft key to display the file type selection dialog box.
5. Use the arrow keys to move the cursor to the filter type that corresponds to the
type of file that you want to delete, and press ENTER.
6. Todisplay a list of the files in a drive, use the arrow keys to move the cursor to the
drive, and press ENTER.
7. Todisplay a list of the files in a folder, use the arrow keys to move the cursor to
the folder, and press ENTER.
8. Use the arrow keys to move the cursor to the name of the file that you want to
delete, and press the Set/Reset soft key.
The file switches between being selected and unselected each time you press the key.
9. To delete multiple files, repeat step 8.
10. Press the Delete Exec soft key to delete the selected files (or folders).
If you do not want to delete the files, press CANCEL.
Func
Path = USBO-0/DATA_Sample Delete
Fi leMame - @ )
Filter
i USBO-0
7 DATA_Sample Set/
AD2201012. BHP Reset
AQ2201013, BHP
AQ2201014. BHP
Al AR2201015, BHP
AB2201016. BHP e i
AQ2201017. BHP @ Il Exec
CAUTION

Never attempt to remove the storage device while the data is being deleted from
the storage device.

If the storage device is removed during data deletion, this may cause the storage
device to break.

French

ATTENTION

Ne jamais essayer de retirer un dispositif de stockage pendant la suppression de
données de ce dernier.
Cela risquerait de le casser.
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12.5 Copying Files

Procedure

1. Press FILE to display the file operation window.
2. Press the Func soft key to display the file operation selection dialog box.
3. Use the arrow keys to move the cursor to Copy, and press the OK soft key or
ENTER.
4. Press the Filter soft key to display the file type selection dialog box.
5. Use the arrow keys to move the cursor to the filter type that corresponds to the
type of file that you want to copy, and press ENTER.
6. To display a list of the files in a drive, use the arrow keys to move the cursor to the
drive, and press ENTER.
7. Todisplay a list of the files in a folder, use the arrow keys to move the cursor to
the folder, and press ENTER.
8. Use the arrow keys to move the cursor to the name of the file that you want to
copy, and press the Set/Reset soft key.
The file switches between being selected and unselected each time you press the key.
9. To copy multiple files, repeat step 8.
10. Press the Dest Dir soft key to display a list of files for selecting the copy
destination.
11. Use the arrow keys to move the cursor to the copy destination.
12. Press the Copy Exec soft key to copy the selected files.
If you do not want to copy the files, press CANCEL.
Path = USBO-0/DATA Sample Path = USBO-0
FileHame - FileName - ®
& USBO-0 = USBO-0 U

) DATA_Sample
AR2201012,
] AR2201016,
%) AD2201017.

BHMP
BHMP
BMP

ij) AQ2201018.

A02201022,
AQ2201023,

BHMP
BHP

) DATA_Sample

AR2201001. BHP
AQ2201002. BHP
ARQ2201003. BHP
ARQ2201004 . BHP
AR2201005. BHP
AR2201006. BHP

Copy
Exec

IM 735101-03EN
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12.6 Creating Directories

Procedure

Path =

USBO-0

Fi leName

) USBO-0

ARZ2201.FRM
AR2201001.
AR2201001.,
AR2201001,
AR2201002,
AR2201003.
AR2201003.

211
BHP
FRH
211
141
211

(]

Press FILE to display the file operation window.

Cancel

Path = USB0O-0

FileMane

@

=) USBO-0

7 DATA_Sample

AR2201.FRM
AR2201001,
AR2201001.
AQ2201001.
AR2201002,
AR2201002,

211
BHP
FRH
211
BHP

Enter the folder name, and press the Commit soft key.

Func

Mk Dir

Mk Dir
Exec

Press the Func soft key to display the file operation selection dialog box.

Use the arrow keys to move the cursor to Mk Dir, and press the OK soft key or
ENTER.

Use the arrow keys to move the cursor to the location where you want to create a
folder, and press the Mk Dir Exec soft key.
A soft keyboard appears for you to use to enter the folder name.

1218
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12.7 Editing File and Directory Names

Procedure

Press FILE to display the file operation window.
Press the Func soft key to display the file operation selection dialog box.

Use the arrow keys to move the cursor to Rename, and press the OK soft key or
ENTER.

Press the Filter soft key to display the file type selection dialog box.

Use the arrow keys to move the cursor to the file type that includes the file whose
name you want to change, and press ENTER.

To display a list of the files in a drive, use the arrow keys to move the cursor to the
drive, and press ENTER.

To display a list of the files in a folder, use the arrow keys to move the cursor to
the folder, and press ENTER.

Use the arrow keys to move the cursor to the file name that you want to change,
and press the Rename Exec soft key.
A soft keyboard appears for you to use to change the file name.

Enter the file name, and press the Commit soft key.

Func
Path = USBO-0/DATA_Sample Rename
Fi leName o~
Filter
3 USBO-0
7 DATA_Sample
AR2201012. BHP
AR2201016. BMP
AR2201017. BHP
@ AR2201018.
AQ2201022. BHP Rename
AR2201023. BHP ® Exec

IM 735101-03EN
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Chapter 13 Setting the System

13.1 Setup Screen

SYSTEM Screen

Procedure

Explanation

1. Press SYSTEM to display the SYSTEM screen.

2. Use the arrow keys to move the cursor to a setup item, and press the Select soft
key or ENTER.
The setup screens for various features appear.

EYSTEM
| 'Se lect’
GP-IB Address 20
| 7 Shows the contents of the
item at the cursor position.
GP-IB Address L}

Network Set
Insert Module
Lock -
Password

Display/VYolume

Date/Time v

Scroll the screen with
the arrow keys.

In the SYSTEM screen, you can check and change the following system parameters.

GP-IB Address
Network Set (network settings)
Insert Module (redetect modules)

For details, see section 4.3 in the user’s manual [Startup Guide] (IM 735101-01EN).

Lock (lock laser output)*

Password

Display/Volume (Sound volume)

Date (Year-Month-Day)/Time

Condition Check (check the device condition)
Information (display device information)

For details, see section 4.4 in the user’s manual [Startup Guide] (IM 735101-01EN).

Error View
Soft Version View

For details, see section 4.4 in the user’s manual [Startup Guide] (IM 735101-01EN).

Module Update

For details, see section 4.4 in the user’s manual [Startup Guide] (IM 735101-01EN).

Trigger
For details, see chapter 8 in the user’s manual [Application Operation] (IM 735101-
04EN).

Key Check (check key operation)

Image Format (set the screen capture file format)

* Laser output locking is only valid for the light source modules (AQ2200-111, 112,
131, 132, 136, 141, 142) and the XFP interface module (AQ2200-641).

IM 735101-03EN
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13.2 Configuring GP-IB Settings

Changing the GP-IB Address
When two or more number of devices are connected, a different GP-IB address needs to
be set for each device.

Procedure

1. Press SYSTEM to display the SYSTEM screen.

Move the cursor using the arrow keys to GP-IB Address and press the Select soft
key or ENTER.
The GP-IB Address dialog box appears.

3. With the numeric keypad, or the arrow keys, change the address.
4. After inputting the new address, press the OK soft key or ENTER.

SYSTEM SYWSTEM
Select 1].4
GP-1B Address 20 GP-1IB Address 20
Cancel
GP-1B Address ] E Senter] ]
Network Set S & 2
Insert Module Ir
Lock - [Locm -
Password Password
Display/¥olume Display/¥olume
Date/Time ¥ Date/Time ¥

Note
You can set the address to a number from 0 to 30. The initial value has been set at “20” before
shipment from the factory.
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13.3 Configuring Ethernet Settings

Changing the Ethernet Address

A different Ethernet address needs to be set for each unit in order to identify the units to
be connected to the network.

Procedure

1. Press SYSTEM to display the SYSTEM screen.

2. Move the cursor using the arrow keys to Network Set and press the Select soft
key or ENTER.
The Network Set dialog box appears.

3. Use the arrow keys to move the cursor to a setup item, and press ENTER.
A numeric entry dialog box or an on/off selection dialog box will appear, depending on the
setup item selected.

4. Use the numeric keypad or the arrow keys to change the value, and press the OK
soft key or ENTER.

5. To select on or off, move the cursor to the option that you want to select, and
press the OK soft key or ENTER.

6. After you have entered all of the parameters, press the Close soft key.

SYSTEM

IF fddress 127.0.0. 1 Select
SubMetmnask 127.0.0.0
Gateway 0.0.0.0
Por+: 50000 DHCP: OF §
GP-1B Address &

Network Set
Insert Module

Lock -
Password
Display/¥olume
Date/Time v
SYSTEM SYSTEM
IF Address 127.0.0.1 Close IF Address 127.0.0.1 0K
SubNetmask 127.0.0.0 SubHetmask 127.0.0.0
Gateway 0.0.0.0 Gateway 0.0.0.0
Port: 50000 DHCF : O £ Por+t: 50000 DHCP:= OfF £ Cancel

Hetwork

St G ot
* )

ENTER
IP Address 0

SubHetnask 127 0 »

E Gateway 0 0
i Port 50000
[l DHCP Off
_[)d. Ler 11
Note
» To make the numeric values you have input valid, turn OFF the power, and then turn it ON
again.

*  When DHCP is set to On, IP Address, SubNetmask, and Gateway cannot be set.
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13.4 Locking the Laser Output

Locking the Laser Output
By locking the laser output, the laser light source cannot emit a laser beam.
It is possible to protect the operation by a third person.

Procedure

1. Press SYSTEM to display the SYSTEM screen.

Use the arrow keys to move the cursor to Lock, and press the Select soft key or
ENTER.

The Lock dialog box appears.

SYETEM

Select

Lock Off

GP-1B Address ]
Network Set

Insert Module

Lock .
Password
Display/¥olume
Date/Time

Setting the Password

3. Use the arrow keys to move the cursor to Password, and press ENTER.
The Password input display appears.

4. Use the numeric keypad to enter a four-digit password, and press ENTER..

SYSTEM SYSTEM
Clo=ze

Lock off Lock off
[ |ID (
_r] Password _ * _r] Password
-l Lock -l Lock —
[ [
Display/¥olume Display/¥olume
Date/Time ¥ Date/Time ¥
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13.4 Locking the Laser Output

Setting the Lock

5. Use the arrow keys to move the cursor to Lock, and press ENTER.
The Lock dialog box appears.

6. Use the arrow keys to move the cursor to ON or OFF, and press the OK soft key
or ENTER.

SYSTEM SYSTEM

Cloze OK
Lock off Lock off

Cancel

[ e« O E
_r] Password » -r]
-l Lock -l —
F F
Display/¥olume Display/¥olume
Date/Time v Date/Time v
Note
» This parameter is valid when the following modules are installed.
Model Name
AQ2200-111 DFB-LD Module
AQ2200-112 LS Module
AQ2200-141 FP-LD Module
AQ2200-142 DUAL FP-LD Module
AQ2200-131 Grid TLS Module
AQ2200-132 Grid TLS Module
AQ2200-136 TLS Module
AQ2200-641 XFP I/F Module

*  When the interlock connector in the rear panel of AQ2211/AQ2212 frame controller becomes
an opening (state not connected), Lock is set to On.
To release the lock, connect a short-circuit plug to the interlock connector. Lock is set to Off.
*  When the interlock connector is open, “Lock” is displayed in the “Opt” or “Output” field on
the Light Source modules and XFP Interface module (XFP transceiver installed).

IM 735101-03EN
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13.4 Locking the Laser Output

Setting or Changing the Password

You can set a password intended to lock or cancel the laser output.

1. Press SYSTEM to display the SYSTEM screen.

2. Use the arrow keys to move the cursor to Password, and press the Select soft
key or ENTER.
The Password dialog box appears.

SYSTEM
Select

Password —

GP-IB Address &
Network Set
Insert Module
Lock

Password
Display/Yolume
Date/Time v

3. Use the arrow keys to move the cursor to Old Password, and press ENTER.
The Password input display appears.

4. Use the numeric keypad to enter a four-digit password, and press ENTER.

SYETEM SYSTEM
Set

Password Password
GP- 01d Password | Q ENTER i b
Net|  oom— - 1 —
Ins Hew Password Ins Hew Password
Loc - Loc -
Pas Retry New Password i Pas Retry New Password i
Dis Dis
Dati—— L DatS——

5. Use the arrow keys to move the cursor to New Password, and press ENTER.
The Password input display appears.

6. Use the numeric keypad to enter a new password (4-digit numeric value ranging
from “0000” to “9999”), and press ENTER.

7. Use the arrow keys to move the cursor to Retry New Password, and press
ENTER.
The Password input display appears.
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13.4 Locking the Laser Output

8. Enter the same password you have input in step 6 again, and then press ENTER.

SYETEM SYSTEM

Password Password

_| & - f 3
GP 01ld Password L ENTER |GP 01d Password -
Net - Net
Ins New Paszword Ins Hew Pazsword
Loc - Loc -
Pas Retry Hew Password 1 Pas Retry New@ i
Dis [ ] | Dis |
Da{ — ¥ DatS—— v

9. Press the Set soft key or ENTER.
The new password setup is then completed.

CAUTION

If the password is not matched, you cannot perform the laser output lock operation.
If you have changed the password, you must record this password.

If you forget the password, contact your local sales dealer or YOKOGAWA's sales
branch office.

French

ATTENTION

Si le mot de passe est erroné, le verrouillage de la sortie laser ne peut étre
effectué. Sile mot de passe a été modifié, il doit étre enregistré. En cas d'oubli
du mot de passe, contacter le représentant local ou le bureau des ventes de
YOKOGAWA.

Note

The password has been set at “1234” before shipment from the factory.
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13.5 Configuring the Display and the Volume

Adjusting the Display

You can adjust the back-light of the display.

1. Press SYSTEM to display the SYSTEM screen.

Move the cursor using the arrow keys to Display/Volume and press the Select
soft key or ENTER.

The Display/Volume dialog box appears.

SYSTEM

Select
Back Light 5

Yolune

GP-IB Address &
Network Set

Insert Module

Lock -
Password

Display/¥olume

Date/Time ¥

3. Move the cursor to Back Light with the arrow keys and press ENTER.
A numeric entry dialog box appears.

4. Change the numeric value with the numeric keypad or the arrow keys, and press
ENTER.

SYSTEM SYSTEM
Cloze
Back Light 5 Back Light 5
¥olume 1 ¥olume 1
T Display/¥olume mr f o= alume |
_r] Back Light -p _r]
=1 ¥Yolume = |
L L
Password Password
Display/Yolume Display/¥olume
Date/Time v Date/Time v
Note

You can set the backlight brightness to a value from 1 to 8. The factory default setting is 5.

13-8 IM 735101-03EN




13.5 Configuring the Display and the Volume

Changing the Buzzer Sound Volume
In the key operation, when the key you have pressed is recognized, the buzzer will
sound. You can adjust this buzzer sound volume.

Procedure

1. Press SYSTEM to display the SYSTEM screen.

2. Move the cursor using the arrow keys to Display/Volume and press the Select
soft key or ENTER.

The Display/Volume dialog box appears.

SWETEM

Select
Back Light 3
Yolune 1
GP-1B Address ]

Network Set

Inzert Module

Lock .
Password

Display/¥olume

Date/Time v

3. Move the cursor to Volume with the arrow keys and press ENTER.
A numeric entry dialog box appears.

4. Change the numeric value with the numeric keypad or the arrow keys, and press

ENTER.
SYSTEM SYSTEM
Close

Back Light 5 Back Light 5

¥olune 1 ¥olume 1
_r] Back Light 5 || -p _r] ||
—l Yo lume “ —_| —l —_|
Password Password
Display/¥olume Display/¥olume
Date/Time v Date/Time ¥

Note

You can set the buzzer volume to a value from 0 to 9. The factory default setting is 1. To turn
the buzzer off, set the volume to 0.

* The buzzer sound volume for when an AQ2200-601 10 Gbit/'s BERT module detects an
error is set in the BERT module's DETAIL screen. For details, see page 9-35.
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13.6 Setting the Date and Time

Changing the Date and Time

Procedure

1. Press SYSTEM to display the SYSTEM screen.

Move the cursor using the arrow keys to Date/Time and press the Select soft key
or ENTER.

The Date/Time dialog box appears.

SYSTEM

Select
2009.05.14

20:48:43
GP-IB Address &
Network Set
Insert Module
Lock -
Password
Display/¥olume
Date/Time

3. Use the arrow keys to move the cursor to a setup item, and press ENTER.
A numeric entry dialog box appears.

4. Use the numeric keypad or the arrow keys to enter a value, and press ENTER.

5. After you have entered the date and time, press the Set soft key.

SWETEM

SYSTEM

Set
2009.05.14 2009.05.14

20:49:30

I DatesTime mr

114

Cancel 20:49:55

Cancel

Year Month Day

[ [

_l] 2000 EEEE 12 _l]

B Hour  Minute Second [ Hour Minute Second

T 20 48 32 T

_IJO. Loy 1Limc ¥ _[Jd. ey L ¥
Note

If you try to set a day that does not exist on the calendar, an error message will appear when
you press the Set soft key.
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13.7 Displaying Device Information

Checking the Frame Conditions

You can check the condition of the fan.
Procedure

1. Press SYSTEM to display the SYSTEM screen.

2. Use the arrow keys to move the cursor to Condition Check.
The condition of the fan is indicated at the top of the screen.

EYSTEM
| Select
FAN ALARM 0K > Check results are shown.
C :; OK: Functioning properly
Network Set L}
Insert Module
Lock
Password -
Display/Yolume
Date/Time
Condition Check ¥
CAUTION

When the error screen is displayed, the fan is not operating properly. Turn off the
power of the frame controller.

[
N —

Check the fan for entry of any foreign matter, and then turn it ON again.
If the error screen still reappears, contact your local sales dealer or YOKOGAWA's

sales branch office.
. ____________________________________________________________________________________________________________________________|
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13.7 Displaying Device Information

French

ATTENTION

Lorsque I'écran d'erreur s'affiche, le ventilateur ne fonctionne pas correctement.
Mettre le contréleur hors tension.

N -

Vérifier I'absence de corps étranger dans le ventilateur, puis remettre le contréleur
sous tension. Si I'écran d'erreur s'affiche de nouveau, contacter le représentant
local ou le bureau des ventes de YOKOGAWA.
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13.7 Displaying Device Information

Displaying Error Information

Procedure

1. Press SYSTEM to display the SYSTEM screen.

SYSTEM

Error Yiew

Select

Please push the ENTER key

Display/¥olume i
Date/Time
Condition Check

Information
Error Yiew

Soft Yersion Yiew
Module Update v

2. Use the arrow keys to move the cursor to Error View, and press the Select soft

key or ENTER.

The frame error information display appears.

Page Error Number

[ 1] 163

Error Message

Zero set Errorl

3. Press the Close soft key.
The information display closes.

Note

Close

— Closes the information display

Hext |

— Displays information
about the next error

Prev

— Displays information
about the previous error

Clear |

— Deletes all errors
in the error queue

All the errors in the error queue are deleted with Off/On of the power supply.

IM 735101-03EN
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13.7 Displaying Device Information

Checking Key Operation

Procedure

1. Press SYSTEM to display the SYSTEM screen.
2. Use the arrow keys to move the cursor to Key Check, and press the Select soft

key or ENTER.
The Key Check display appears.

3. When you press a key on the frame, the background color of the key changes.

4. Follow the same procedure to check the operation of the other keys.

5. To close the Key Check display and stop checking key operation, press CANCEL.

SYSTEM 1

Select

Key Check
Please push the ENTER key

Condition Check

Information

Error Yiew

HModule Update

Soft Version Yiew |

Trigger

Key Check
FUNG2
Funea

FUNC1

FUNC4

4]
<] [¥] e

n FUNCS

Key Check
FUNC1

FUNC2

s

4] FUNC4
A [

7] FUNCS

CANCEL

13-14
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13.7 Displaying Device Information

Setting the File Type

You can set the file format of the screen capture that you save with the print screen

Procedure

feature.

1. Press SYSTEM to display the SYSTEM screen.

2. Use the arrow keys to move the cursor to Image Format, and press the Select

soft key or ENTER.

The file format selection dialog box appears.

3. Use the arrow keys to move the cursor to BMP, JPG, or PNG, and press the OK

soft key or ENTER.

SYSTEM

Image Format BHP

Select

Information

Error Yiew

Soft Yersion Yiew

Module Update

Trigger

Key Check

Image Format

- |

SYSTEM

Image Format

0K

Image Format BHP

Cancel
B e :
Er
S¢ L Yiew
— JPG
!E PHG
Tr
Key Uheck

- |

IM 735101-03EN
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13.7 Displaying Device Information

Changing Display Module Names

You can assign a name to each slot that corresponds to the function of its module.

Display module name

[ ADzz11| FRAME CONTROLLER Hoas 11213 .—E
AG2200-211 SENSOR Moduls ) Hode AB2200-211 SENSOR Module e
PWR dBm WL Fower

-84.092| 1310.0nm| ave -84 .253 wn |

MO HODULE X y .

“ﬁﬁﬂ;" Meas Mode Normal “ﬁﬁﬂ;"
Ref Average 100ms Ref
HO MODULE Hode Hode
MaxMin Mode Off
Hore Hore
2/5 Ref Mode Yalue vl| 275

1. Press SLOT to make the module whose name you want to change the current
module.

2. Press the Menu soft key.
The module control soft keys appear.
112]3

ARZZ00-211 SENSOR Module
Power

HaxMin
Reset

~84.1520 =

Meas Mode Single j 'Menu'
Average 100ms || |
MaxMin Mode off

Hore
Ref Mode Yalue vl| 175
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13.7 Displaying Device Information

3. Press the Module Name soft key. A software keyboard appears.

12 |0
ABZE00-211 SENSOR Module Hodu el
Hame
Power
-84.1520 & |2z
. dBn  |mation
I
. i
Meas Mode Single Eﬂggéi
Average 100ms
File
MaxMin Mode Off
Ref Mode Yalue o Bllesz

4. Use the arrow keys to input the text.
For details on entering characters, see section 2.4 "Inputting a Character String".

| AQ2200-211 SENSOR Mo _ .
| dulefl Character string currently

being input

BS
mmman DZE0) o
(Z|CAP[ENT) e
Ref Mode Yalue Ll i

Note
* The specified module name is retained even after you turn the power off, but the module's
name will return to its default (the product name) if you change the slot.
« The following modules can change the display module names.
+  AQ2200-111, 112, 131, 132, 136, 141, 142
+ AQ2200-202, 211, 215, 221, 231, 241, 271
+  AQ2200-311, 311A, 312, 331, 332, 342
+ AQ2200-411, 412, 421
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13.8 Returning the Initial Settings

Initializing the Frame and Modules

Procedure

Note

You cannot initialize the settings while an application is running.
The following message will appear on the screen.

ARZ200-111 DFE-LD MODULE

+ [Wavelength

1. Press PRESET to display a dialog box for selecting what to initialize.

Returning Only the Frame Controller to the Initial Values

DK

Preset
Frame Controller

All Y
All Module
rl Please push the ENTER key

Linewidth Narrow
WL Offset 0.000nm .

Cancel

Various settings of the frame controller and mounted module are returned to the initial
values. For details about the default and the initialized item, see the “List of Default
Settings” (page 13-21).

2. Use the arrow keys to move the cursor to Frame Controller, and press ENTER.

112]3

Error 1033 : Execution Error

2. Use the arrow keys to move the cursor to All, and press ENTER.

1023 I |

ARZZ00-111 DFE-LD MODULE DK

t [Wavelength

Preset Cancel

Frame Controller
All i
All Module

rl Please push the ENTER key
Linewidth Narrow
HL Offset 0.000nm .

Returning All the Frame Controller and Mounted Modules to the Initial Values

13-18
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13.8 Returning the Initial Settings

Returning All the Mounted Modules to the Initial Values

2. Use the arrow keys to move the cursor to All Module, and press ENTER.

112]3

ARZ2200-111 DFE-LD MORULE DK
+ [Wavelength
Pre=zet

Cancel
Frame Controller

All

All Module

Please push the ENTER key

Linewidth Narrow
WL Offset 0.000nm .
Note

You cannot initialize the settings while an application is running.
The following message will appear on the screen.
Error 1033 : Execution Error

IM 735101-03EN
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13.8 Returning the Initial Settings

Returning Individual Mounted Module to the Initial Values (Does not apply to

some modules)

1. Press SLOT to make the module you want to initialize the current module.

2.

3. Press the Module Preset soft key.

Press the Menu soft key.
The module control soft keys appear.

123 L
ARZZO0-111 DFE-LD MODULE Offset
Opt Wawelength

On| 1310.000nm | yast
Attenuation 0.00dB 4 ‘ Henu ’
Mod Source Off S—
Linewidth Narrow —

Hore

WL Offset 0.000nm v(| 173

When Executing displaying disappear, the initialization is completed.

11213 1123
ARERNO=IU [HARHUD [l “ﬂ::ée ARZZ00-111 DFE-LD MODULE "ﬁ::ée
Opt Wavelength Opt Wavelength
Inf i
On 1310.000nm mation Executing Executing ;2{?3,,
r ( Ll
¥ i |fModul i
Attenuation 0.00dB “Pge;ef =p |Attenuation 0.00dB 41 Hodule
Mod Source off | |l|>—= Mod Source Off
File File
Linewidth Narrow Linewidth Narrow —
WL Offset 0.000nm 4| &1ose WL Offset 0.000nm || Bese
Note

During initialization, “Executing” is displayed.
For the procedures for initializing the following modules, see the sections listed below.

10 Gbit/s Optical Modulator module: Section 9.3
10 Gbit/s Optical Modulator module: Section 9.4

SG module: Section 10.1
XFP Interface module: Section 11.1
Transceiver I/F module: Section 11.2
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13.8 Returning the Initial Settings

List of Default Settings
AQ2211/AQ2212 Frame Controller Default Settings

Item Set Value
Display Back Light 5
Volume 1
Screen mode SUMMARY screen
Stability Selected Modules None
Average' 100 ms
Total Time' 00:10:00
Data Points' 600
WL Mode? Depending on the selected sensor
Wavelength? 850 nm or 1310 nm
Range Mode? Auto
Range? Auto
Unit' dBm
Ref Mode' Value
Reference' -30.0000 dBm
Input Trigger" Ignore
Modulation’ cw
Logging Selected Modules None
Average' 100 ms
Data Points' 600
WL Mode? Depending on the selected sensor
Wavelength? 850 nm or 1310 nm
Range Mode? Depending on the selected sensor
Range? Depending on the selected sensor
Unit' dBm
Ref Mode' Value
Reference' -30.0000 dBm
Input Trigger' Ignore
ORL Ref 14.7 dB
Average 1s
Wavelength Default wavelength of the selected light source

ORL display resolution

110

IL display resolution

1/100

Selected Modules

In order of installed sensors starting from the
lowest slot number

1 Common parameters
2 Individual parameters

IM 735101-03EN
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13.8 Returning the Initial Settings

AQ2200-111 DFB-LD Module Default Settings

Item Set Value

Opt OFF

Wavelength Specified wavelength
Attenuation 0.00 dB

Mod Source OFF

Mod Frequency 270 Hz

Line Width Narrow

WL Offset 0.000 nm

Unit nm, dBm

PL Offset 0.00 dB

Display module name

AQ2200-111 DFB-LD MODULE

AQ2200-112 LS Module Default Settings

Item Set Value

Opt OFF

Attenuation 0.00 dB

Line Width Narrow

Power Module’s maximum power

Display module name

AQ2200-112 LS MODULE

AQ2200-141 FP-LD Module Default Settings

Item Set Value
Opt OFF
Attenuation 0.00 dB
Mod Source OFF

Mod Frequency 270 Hz
Unit nm, dBm
PL Offset 0.00 dB

Display module name

AQ2200-141 FP-LD MODULE

AQ2200-142 DUAL FP-LD Module Default Settings

Item Set Value
Opt1,2 OFF
Attenuation1,2 0.00 dB
Mod Source OFF

Mod Frequency 270 Hz
Unit nm, dBm
PL Offset 0.00 dB

Display module name

AQ2200-142 DUAL FP-LD MODULE
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13.8 Returning the Initial Settings

AQ2200-131 Grid TLS Module Default Settings

Item Set Value

Opt Off

Freq 193.1 THz (C-Band), 190.0 THz (L-Band)
Grid Channel 31 (C-Band), 0 (L-Band)
Fine Tune 0.000 GHz

Grid Space 100 GHz

Reference 190.0000 THz

Power Maximum output
Attenuation 0dB

Dither Off

DitherF 200 MHz

DitherA 2.0%

PL Offset 0.00 dB

Freq Offset 0.0 GHz

Grid Mode On

Display module name

AQ2200-131 GRID TLS MODULE

AQ2200-132 Grid TLS Module Default Settings

Item Set Value

Opt1, 2 Off

Freq1, 2 193.1 THz (C-Band), 190.0 THz (L-Band)
Grid Channelt, 2 31 (C-Band), 0 (L-Band)
Fine Tune1, 2 0.000 GHz

Grid Space1, 2 100 GHz

Reference1, 2 190.0000 THz

Power1, 2 Maximum output
Attenuation1, 2 0dB

Dither1, 2 Off

DitherF1, 2 200 MHz

DitherA1, 2 2.0%

PL Offset1, 2 0.00 dB

Freq Offset1, 2 0.0 GHz

Grid Mode1, 2 On

Display module name

AQ2200-132 GRID TLS MODULE

AQ2200-136 TLS Module Default Settings

Item Set Value

Opt OFF

Wavelength 1501.743

Af +0.0 GHz

WL Ref 1501.743

Start WL 1440.000 nm

Stop WL 1640.000 nm

Step WL 0.500 nm

Power Since the minimum output level value within the setting

range is displayed, each module has a different initial value.

Sweep Cycles

1

Sweep Interval 0 sec
Dwell Time 0.1 sec
Sweep Mode Continuous
Sweep Speed 50.0 nm/sec
Linewidth Narrow
Input Trig Ignore
Output Trig Disable
MWL Settle OFF

OSA Sync ON

Unit (Wavelength) nm

Unit (Power) dBm

Display module name

AQ2200-136 TLS MODULE

IM 735101-03EN

13-23

H waysAg ay} buiyeg



13.8 Returning the Initial Settings

AQ2200-211 Sensor Module Default Settings

Item Set Value
Measure Mode Normal
Average 100 ms
Data Points 1000
Reference Mode Value
Reference (dBm) -30.0000 dBm
Calibration 0.0000 dB
Wavelength 1310.0 nm
Unit dBm
Display Resolution 1/10000
Range Mode AUTO
Modulation CW
Output Trigger Disable
Analog Out AUTO
MaxMin Mode Off
Maximum Level +13 dBm
Power range 24 dB

Display module name

AQ2200-211 SENSOR MODULE

AQ2200-215 Sensor Module Default Settings

Item Set Value
Measure Mode Normal
Average 100 ms
Data Points 1000
Reference Mode Value
Reference (dBm) -30.0000 dBm
Calibration 0.0000 dB
Wavelength 1310.0 nm
Unit dBm
Display Resolution 1/1000
Range Mode AUTO
Output Trigger Disable
Analog Out AUTO
MaxMin Mode Off
Maximum Level +33 dBm
Power range 24 dB

Display module name

AQ2200-215 SENSOR MODULE

AQ2200-221 Sensor Module Default Settings

Item Set Value
Measure Mode Normal
Average 100 ms
Data Points 1000
Reference Mode Value
Reference (dBm) -30.0000 dBm
Calibration 0.0000 dB
Wavelength 1310.0 nm
Unit dBm
Display Resolution 1/1000
Range Mode AUTO
Output Trigger Disable
MaxMin Mode Off

Display module name

AQ2200-221 SENSOR MODULE
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13.8 Returning the Initial Settings

AQ2200-231 Optical Sensor Head Default Settings

Item Set Value
Measure Mode Normal
Average 100 ms
Data Points 1000
Reference Mode Value
Reference (dBm) -30.0000 dBm
Calibration 0.0000 dB
Wavelength 1310.0 nm
Unit dBm
Display Resolution 1/10000
Range Mode AUTO
Modulation CW
Output Trigger Disable
Analog Out AUTO
MaxMin Mode Off
Maximum Level +13.0 dBm
Power range 24 dB

Display module name

AQ2200-231 SENSOR HEAD

AQ2200-232 Optical Sensor Head Default Settings

Item Set Value
Measure Mode Normal
Average 100 ms
Data Points 1000
Reference Mode Value
Reference (dBm) -30.0000 dBm
Calibration 0.0000 dB
Wavelength 1310.0 nm
Unit dBm
Display Resolution 1/1000
Range Mode AUTO
Qutput Trigger Disable
Analog Out Auto Power
MaxMin Mode Off
Maximum Level +13.0 dBm
Power range 24 dB

AQ2200-241 Optical Sensor Head Default Settings

Item Set Value
Measure Mode Normal
Average 100 ms
Data Points 1000
Reference Mode Value
Reference (dBm) -30.0000 dBm
Calibration 0.0000 dB
Wavelength 850.0 nm
Unit dBm
Display Resolution 1/10000
Range Mode AUTO
Modulation CwW
Output Trigger Disable
Analog Out AUTO
MaxMin Mode Off
Maximum Level +13 dBm
Power range 24 dB

Display module name

AQ2200-241 SENSOR HEAD
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13.8 Returning the Initial Settings

AQ2200-242 Optical Sensor Head Default Settings

Item Set Value
Measure Mode Normal
Average 100 ms
Data Points 1000
Reference Mode Value
Reference (dBm) -30.0000 dBm
Calibration 0.0000 dB
Wavelength 850.0 nm
Unit dBm
Display Resolution 1/1000
Range Mode AUTO
Output Trigger Disable
Analog Out Auto Power
MaxMin Mode Off
Maximum Level +13 dBm
Power range 24 dB

AQ2200-311 ATTN Module Default Settings

Item Set Value
Qutput Disable
Attenuation 0.000 dB
Wavelength 1550.0 nm
ATT Offset 0.000 dB
Output Start Disable

Display module name

AQ2200-311 ATTN MODULE

AQ2200-311A/312 ATTN Module

Default Settings

Item Set Value
Qutput Disable
Attenuation 0.000 dB
Wavelength Multi mode 850.0 nm
Single mode 1550.0 nm
ATT Offset 0.000 dB
Output Start Disable

Display module name

AQ2200-311A ATTN MODULE/AQ2200-312 ATTN MODULE

AQ2200-331/332ATTN Module Default Settings

Item Set Value
Qutput Disable
Attenuation 0.000 dB
Wavelength Multi mode 850.0 nm

Single mode 1550.0 nm
ATT Offset 0.000 dB
Unit dBm
Power Offset 0.000 dB
Average 100 ms
Output Start Disable
Disp Reso 1/1000
Disp Mode ATT

Display module name

AQ2200-331 ATTN MODULE/AQ2200-332 ATTN MODULE
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13.8 Returning the Initial Settings

AQ2200-342 DUAL ATTN Module Default Settings

Item Set Value
Attenuation 0.00 dB
Wavelength 1550 nm
Qutput Disable

ATT Offset 0.00 dB

Power Set -50.0 dBm
APC Disable

Power Offset 0.00 dB
Average 100 ms
MaxMin Mode Off

Ctrl Speed Max

Disp Reso 1/100 (set with the cursor on Power)
Smry Disp ATT

Output Start StartUp Disable

Power Status Threshold

0.5 dB (set with a communication command)

Unit

dBm

Display module name

AQ2200-342 DUAL ATTN MODULE

AQ2200-411 OSW Module Default Settings

Item

Set Value

Route

A-1

Display module name

AQ2200-411 OSW MODULE

AQ2200-412 OSW Module Default Settings

Item

Set Value

Route

A-1

Display module name

AQ2200-412 OSW MODULE

AQ2200-421 OSW Module Default Settings

Item Set Value
Route When Both Devices are A-1 (1 x 2)
Route When Both Devices are A-1 and B-2 (2 x 2)

Display module name

AQ2200-421 OSW MODULE

AQ2200-601 BERT Module (PPG) Default Settings

Item Set Value
Signal Output OFF
Error add OFF
Error mode Single
Clock source Internal
Divide ratio 1/16
Logic Positive
PPG IF Electric
Data amplitude 1.00 [Vpp]
Data offset 0.00 [V]
Data cross point 50 [%]
Clock offset 0.00 [V]
Setup Couple
Pattern PRBS
PRBS length PRBS7
Program length 16 [bit]
Program length (long) 256 [bit]
Program Pattern Data All “55”
Payload PRBS9
Trigger TX1/16

IM 735101-03EN
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13.8 Returning the Initial Settings

AQ2200-601 BERT Module (ED) Default Settings

Item Set Value
Data threshold Dataln 1
Input select Dataln 1
Measure mode Single
Measure day 0 [day]
Measure time 00 [h]:00 [m]:10 [s]
Buzzer OFF

Auto sync ON

Logic Positive
Setup Couple
Pattern PRBS
PRBS length PRBS7
Program length 16 [bit]
Program length (long) 256 [bit]
Program Pattern Data All “55”
Payload PRBS9
Trigger TX1/16

AQ2200-601 BERT Module (SG) Default Settings

Item Set Value
Bitrate 9.953280 [Gbit/s]
Offset 0 [ppm]

AQ2200-601 BERT Module (BERT Appli) Default Settings

Item Set Value
Logging OFF
Logging period 1 sec
Logging mode Error only

AQ2200-621 10Gbit/S Optical Modulator (1.55um) Default Settings

Item Set Value Remarks

Driver Gain 180 For 1.5 ym/X-cut
160 For 1.5 ym/Z-cut

Cross Point 0

ABC Slope Positive

Auto Bias Ctrl ON

LN Bias set 0.00 [V]

AQ2200-622 10Gbit/S Optical Modulator (1.31um) Default Settings

Item Set Value Remarks

Driver Gain 150 For 1.3 uym/X-cut
130 For 1.3 ym/Z-cut

Cross Point 0

ABC Slope Positive

Auto Bias Ctrl ON

LN Bias set 0.00 [V]

AQ2200-631 10 Gbit/s Optical Receiver Default Settings

Item Set Value
Data threshold 0

Data output ON
Wavelength 1.5 [um]
Overload -1.0 [dBm]
LOS -16.0 [dBm]
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13.8 Returning the Initial Settings

AQ2200-641 XFP Interface Module Default Settings

Item Set Value
Qutput OFF
Password 00000000
Page Select 01

VCC2 1.800 V
VCC3 3.300 V
VCC5 5.000 V
VEE -5.200 V
Unit W

AQ2200-642 Transceiver I/F Module Default Settings

Item Set Value
Qutput OFF

PS1 5.000 V
PS2 3.300 V
PS3 0.800 V
PS4 -5.20V
PS5 3.3V

AIN Threshold

0.50 V (AINO1 through AINO6)

PS Current Limit

1.00 A (PS1 through PS5)

12C Clock Frequency 100 kHz
12C Mode CRC-8 OFF
MDIO Clock Frequency 625 kHz

Control signal names

CTRLO1 to CTRL17
Not initialized when the frame or module settings are preset.

Control signal logic level

L (Ctrl01 through Ctrl17)

Monitor signal names

AINO1 to AINO6
Not initialized when the frame or module settings are preset.

AQ2200-651 SG Module Default Settings

Item Set Value

Output OFF

Frequency 622.080000 MHz
Output Select Disable (on all channels)
Offset 0 ppm

Amplitude 0.6 Vp-p

Rate 11

Reference Internal

IM 735101-03EN
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C Page
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Changing the Wavelength .... e 74
CHOP ... 1-8
CloCK OffSe....ueiiiiiiiee e 1-25
ClOCK QN ... 1-29, 1-30
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OV et 1-8
D

Data AMplitude ........ooeiii e
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Data POINtS .....cooiiiiee e

Data threshold ..o
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L Page
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LOS point .
Loss Detection LEVEl .........cccccuvveeeeiiieiiiiiieeeeeeeeeee e,
IOWET table ... 11-10

Manual SWEEP........cccuveiiiieeeeiee et
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Maximum Value..................
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