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Introductory Note

This user's guide uses the warning labels and indications listed below. Their
purpose is to protect the user from personal injury and the user's property from
damage, and to ensure safe operation of operate the ampilifier.

Be sure that you clearly understand the meanings of the warning labels and
indications.

<< Safety Precautions >>

DANGER indicates that death or serious personal injury is

A DANGER | ikely it the warning is disregarded.

WARNING indicates that death or serious personal injury

A WARNING | could result if the warning is disregarded.

CAUTION indicates that personal injury or property damage

& CAUTION could result if the warning is disregarded.

Meanings of warning labels

Warning .
label Meaning

Caution required: This label indicates that personal injury or property
damage could result if the user disregards the caution.

Caution: Laser beam: This label indicates that an invisible high-power
laser beam is being output. Loss of eyesight, eye injury, or burns could
result if the user looks directly at the output connector or the user's hand is
exposed to the laser beam.

Caution: Electric shock: This label indicates that the user could receive an
electric shock if the user handies the indicated part incorrectly.

Caution: Rotating part: This label indicates a rotating part, such as a fan.
Personal injury or property damage could be result if the user removes the
guard attached for the rotating part or inserts an object through the guard.

Prohibited: This label indicates a prohibited action. Personal injury or
. property damage could result if the user takes the prohibited action.

Do not look!: This label tells the user not to look directly at the laser beam.

Loss of eyesight or eye injury could result if the user looks directly at the
laser beam.

Do not disassemble!: This label tells the user not to disassemble or modify
the amplifier. Personal injury or property damage could result if the user
disassembles or modifies the amplifier.

@ @V b P>

Continue to next page.
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Preface

Thank you for purchasing an ErFA1200/1300 Series Optical Fiber Amplifier.
This user's guide explains the basic ways in which the ErFA1200/1300 series of amplifiers can be used.

To ensure correct operation of the amplifier, read through this guide before using the amplifier, and keep the guide
handy while using the amplifier.

Verify the contents of your amplifier package.

Make sure that you have received all of the items listed below.

« ErFA1200 or ErFAl 300 Optical Fiber Amplifier (one unit)
»  User's guide (this manual) | (one copy)
*  Power keys » . (two)
e  Power cable (one) gy » (one)

If any item is defective, please notify the store or agent that sold you the amplifier.
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1.2 Models

Chapter 1 Before Using the Amplifier

The ErFA1200/1300 series of optical fiber amplifiers amplify an optical transmission signal in
the 1550-nanometer band by using an excitation light with a wavelength of 1480 or 980
nanometers. The amplifiers output the amplified light via an erbium-doped fiber cable.

This chapter explains the features of the amplifiers and provides important information you
need to know to ensure their safe operation.

1.1 Features

An ErFA1200/1300 series amplifier is a desktop optical fiber amplifier designed for experimental use in systems.
The optical fiber amplifier has the following features:

(1) An input signal light can be amplified independently of the level of the input signal light.
(2) Maximum output level is +24 dBm (ErFA1224).
(3) Maximum gain is 40 dB (ErFA1224).

(4) An optical I-O monitoring function monitors input and output levels. (This feature is optional for some
models.)

(5) Output control is available for the following three operating modes:
¢ ACC mode: Stabilizes the current to drive the excitation light source.
¢ APClmode:  Stabilizes the light output from the excitation light source.
¢ APC2mode:  Stabilizes the light output from the amplifier.

(6) Output levels can be set and displayed in each operating mode.

, (7) ErFA1300 series models that use an excitation light with a wavelength of 980 nanometers have less noise than
the other models.

(8) The input and output units have optical isolators to prevent the input light or output light from returning to the
input cable or the amplifier, respectively.

1.2 Models

The ErFA1200/1300 series of amplifiers consist of the models listed below. The models differ in the wavelength of
the excitation light source and the maximum level of output. Make sure that the model you purchased matches your
specifications.

Table 1.1 Models

Maximum output Wavelength of excitation
Model number level (*1) light source

ErFA1215 +15dBm
ErFA1220 +20dBm 1480nm
ErFA1224 +24dBm
ErFA1313 +13dBm

980nm
ErFA1316 +16dBm

*1 This maximum output level assumes that the input signal level is more than 0 dBm.
The tolerance for the maximum output level is +1 dB.
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1.3 Notes on Use

/A\ CAUTION

Foreign matter
prohibited

g

Disconnect power
plug from outlet!

¢ Take the foliowing action if a foreign substance or liquid
enters the amplifier.

Be careful that a foreign substance, such as metal objects or flammable materials,
or liquids, such as water, do not enter the amplifier through a louver. If a foreign
substance or liquid enters the amplifier, disconnect the power plug from the outlet
and notify the store where you purchased the amplifier. If the amplifier is allowed
to operate while a foreign substance or liquid remains inside, an electric shock or
failure may result.

%,

Foreign matter
prohibited

¢ Do not insert a foreign substance into the connector.

Never insert any substance other than the specified cable connector into the
connector on the amplifier. Doing so may cause an electric shock or damage the
amplifier.

@

Do not
disassemble!

¢ Do not disassemble or modify the amplifier.

Do not open the cover of the amplifier, or disassemble or modify the amplifier.
Doing so may cause injury or electric shock, or damage the amplifier. The
manufacturer bears no responsibility for accidents caused by disassembly or
modification of the amplifier.

Ground the
amplifier!

O
o
c
=
o
3

Electric shock

¢ Be sure to ground the amplifier.

Be sure to ground the amplifier to prevent an electric shock resulting from
electrical leakage. To ground the amplifier, connect the power cable to an outlet
having a ground terminal that has already been grounded.

.
m|>
=3
z
=2

High voltage

%

Do not make
multiple
connections to
power source!

¢ Use a voltage that falls within the power cable rating.

The ErFA1200/1300 amplifiers can use both 100 VAC and 200 VAC power, but
the power cable used depends on the voltage. Use a voltage that satisfies the
voltage rating of the accessory power cable. Do not use a DC power cable. Be sure
to use the accessory power cable that was supplied with the amplifier. Do not
modify the power cable or make multiple connections (that is, a star-burst
connection) to the power source. Doing so may cause a fire or electric shock.

Secure the
amplifier!

¢ Secure the amplifier.

If the amplifier is installed in an elevated position, secure the amplifier to prevent it
from falling. If the amplifier falls, it may be damaged or cause injury.

>

Install cables
properly!

¢ Install cables properly.

Route and secure the amplifier’s optical fiber and power cables properly so that no
one will trip on the cables. Tripping on the cables may result in injury or damage
the amplifier.
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1.3 Notes on Use

1.3.2 Notes on use

/A CAUTION

Do not stack!

¢ Do not put anything on the amplifier.

Neither put anything on the amplifier nor stack amplifiers. Doing so may cause the
amplifier to malfunction.

O

Do not connect or
disconnect cables
in excitation state!

¢ Be sure to turn off excitation before connecting or
disconnecting an optical fiber cable.

Do not connect optical fiber cables to or disconnect them from the amplifier when
the amplifier is in the excitation state. Before connecting or disconnecting them,
make sure that amplifier excitation and amplifier input signal light are off. If
excitation is not turned off, a malfunction or damage may be caused.

O

4 Do not forcefully pull connected cables.

Do not pull the cables connected to the amplifier with any amount of force. When

Do not pull disconnecting the power cable, be sure to hold it by the power plug. Pulling the
cables! power cable with excess force may result in damage.
0 ¢ Design a redundant and safe configuration.
The ErFA1200/1300 amplifiers are intended for the use in system experiments and
Useina for evaluation. If the amplifier is to be used in a system requiring a high level of
rec_iunda_nt reliability, be sure to design a redundant configuration and adequate safety
configuration! mechanisms to guard against incorrect operation. If you use the amplifier for any

purpose other than a systern experiment or evaluation, contact the manufacturer first.
The manufacturer bears no responsibility for damage or accidents that are caused by
an amplifier failure or malfunction if the amplifier has been used for any purpose
other than a system experiment or evaluation.

>

Caution:
Rotating part

¢ Use caution around the rotating parts of the cooling fan unit.

Do not remove the guard from the amplifier's cooling fan unit or insert your finger or
another object through the guard. Doing so may result in personal injury or damage
the amplifier.

>

Caution: Dust

¢ Take appropriate precautions if the amplifier will not be used
for a long time.

If you do not use the amplifier for a long time, securely cover each optical I-O
connector securely with a connector cover to prevent dust from entering the
connector. 1f dust enters a connector, optical loss may increase or the connector pins
may seize.

VAN

Do not use
chemicals!

¢ Note the following when cleaning the ampilifier.

When cleaning the amplifier, lightly wipe off dirt with a dry soft cloth or a soft cloth
dipped in water or neutral detergent. Do not use benzene or a thinner (volatile
chemical). Also, make sure that the amplifier is not exposed to insecticides or other
chemicals.
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1.3 Notes on Use

1.3.3 Conditions for Installation and Use

/A CAUTION

A

Observe power
requirements!

¢ Use a power source that complies with power requirements.

Voltage: 100 to 120 VAC (100 VAC system)
100 to 240 VAC (200 VAC system)
Frequency: 50 to 60 Hz

>

Comply with
temperature and
humidity
requirements!

¢ Use the amplifier under the proper temperature and

humidity conditions.
Temperature: 0°C to +40°C

Relative humidity: 20 to 80 % (no condensation)

%,

Do not use in
high- or
low-temperature
environment!

¢ Do not use the amplifier
low-temperature environments.

in high-temperature and

Do not install and use the amplifier when the temperature is extremely high or low
nor in an environment where sudden changes in temperature occur. Doing so may
cause the amplifier to malfunction. Comply with the ambient operating temperature.

%

Do not install
where
temperature high!

¢ Do not install the amplifier where it is exposed to heat.

Do not install and use the amplifier in a location exposed to direct sunlight or a
location near a heater or fire. Doing so may cause the amplifier to malfunction.

a

®

Do not use where
damp!

¢ Do not use the amplifier where there is moisture.

Do not use the amplifier where it is humid or where water can be splashed on the
amplifier. The amplifier does not have a waterproof design. If the amplifier is
exposed to moisture, electric shock or a malfunction may occur. Comply the
ambient humidity requirements.

%,

Do not use where
dusty!

¢ Do not use the amplifier where it is dusty.

Do not use the amplifier in a location, such as near a window or on the floor, where
there is much dust. Using the amplifier where it is dusty may result in the optical
fiber connector pins becoming dirty or seizing, an increase in optical loss, a
malfunction, or electric shock.

%,

Do not install
where unstable!

¢ Install the amplifier in a stable location.

Do not install the amplifier on a shaky desk or tilted surface or in any other unstable
location. Also do not install the amplifier where it could be subject to strong shocks
or vibration. If the amplifier is installed where it is unstable, it may fall, resulting in
personal injury, damage, or a malfunction.

%,

Do not expose to
fumes!

¢ Do not use the amplifier in special environments.

Do not use the amplifier in environments where the amplifier could be exposed to
fumes from spilled chemicals or to the chemicals themselves. Doing so may corrode
the amplifier or cause it to malfunction.
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1.4 Installation Space

1.4 Installation Space

Figure 1.1 shows the space required for installing the amplifier.
Prepare a space that is larger than the service area indicated by the dimensions below.

30 30
Service area
A
8
Y
Front
» 200 N A 100
Service area
A
(=]
™
\d
1 B
Side
(Unit: mm)

Figure 1.1 Space for amplifier installation (common to all models)

For the dimensions of each model, see the exterior views or amplifier specifications.
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1.5 Exterior Views

1.5.2 ErFA1220/1316

=
€ ® o
=
(Bottom)
o -
%
= A = A
| )
1 OF
L ®)
Nounvo W

v

[{<]

N

v K3
. 190 - §l
|~ -
A A
PITEL. | suv oencal fmes awrren
>|S

— had | — Y V_

(Unit: mm)

Figure 1.3 ErFA1220/1316
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2.1 Functions

Chapter 2 Functions

2.1 Functions

The main functions of the amplifier are as follows:

(1) The amplifier amplifies an input signal light independently of the level of the input light signal.
(2) The amplifier monitors input and output levels with an optical I-O monitoring function. (— 2-8)
(3) The amplifier controls output in the three following operating modes. (— 2-8)

*  ACCmode
e  APC1 mode
e APC2 mode

(4) The amplifier displays the output status in each operating mode. (— 2-6)
(5) The amplifier stops excitation forcibly if the input signal light, reflection of output light, or laser diode (LD)
temperature is abnormal. (— 2-8)

(6) The amplifier outputs an analog voltage indicating the status of the amplifier to an external-monitor terminal.
(— 2-10)

*  Functional specifications of the amplifier vary depending on the
L Reference ] model. For the specifications of standard and optional functions,
see Appendix B, "List of Amplifier Functions." (— B-1)

2.2 Configuration of Amplifier

Figure 2.1 shows the basic configuration of the amplifier.

Input Ootical Optical Output
ptical |_| . . ical |
O coupler Optical gain block coupler 13
*3 I] *2 *2 I *2 l *4
m‘gﬁ:& ; Excitation| | Excitation| |Excitation| { Excitation R:li?tt;‘:” g:rt‘ft‘;t
o LD1 LD2 LD3 LD4 i oot

l Control circuit )

*1 The configuration of the optical gain block varies depending on the
amplifier specifications.

*2 The number of LDs varies depending on the amplifier specifications.

*3 The input monitor PD is optional for the ErFA1215 and ErFA1313.

¥4 The reflection monitor PD is not mounted on the ErFA1215, ErFA1313, and ErFA1316

External
monitor

Optical coupler: -Self—explanatory
PD: Photodiode
LD: Laser diode

Figure 2.1 Basic configuration of the ErFA1200/1300 series amplifiers

*  The configuration of the optical gain block, number of LDs, and
[ Note number of PDs may change according to the specification
requirements of the user. Before using the amplifier, read through
this guide so that you understand the amplifier's operation.
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2.3 Names and Functions of Parts

Display Model number

\ e

( X

FITEL\.SSum OPTICAL FIBER AMPRIFER

Optical 1-O ports Switches

Figure 2.2.3 Names and functions of the parts on the front panel of the
ErFA1224

2.3.2 Back panel

Figures 2.3.1 and 2.3.2 show the back panels of different amplifier models.

Fuse socket

LThe fuse socket contains a glass-body fuse.] External-monitor
Key switch

— 3-8 connector
The key switch is used to turn amplifier This connector is used to output a voltage
power on and off. indicating the status of the amplifier.
— 3-7 —-3-5

X / g ~
Pe— -, \ Temperature

isplay switch
AC inlet display sw
- - - The temperature dispiay switch is used
The AC inlet is used to connect to turn the LS temperature display on
the power cable. and off.
- 3-6 — 4-6

Cooling fan (exhaust port) Input monitor reset switch

The cooling fan forcibly cools the This switch is used to forcibly reset the input
inside of the ampilifier. monitoring function. (This part is optional.)

— 4-4(option)

Figure 2.3.1 Names and functions of the parts on the back panel of the
ErFA1215/1313
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2.3 Names and Functions of Parts

2.3.3 Bottom panel

Figures 2.4 shows the bottom panels of different amplifier models.

Manufacturer's data plate o = Amm .

This plate shows the Q

amplifier model, date of

manufacture, and serial

number. Louver (intake port)
This louver lets external cooling
air into the amplifier.

(ErFA1215/1313)
= D e
Manufacturer's

L~ dataplate T

==ppsss C

St

(ErFA1220/1316) ‘ (ErFA1224)

Figure 2.4 Names and functions of the parts on the bottom panel of the amplifier
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2.4 LED Display

2.4.3 Meaning of LED indications

Table 2.1 lists the LED indications.

Table 2.1 LED indications

Classifica LED name .
No tion (characters lit) Color Meaning
1 | Excitation | ACT Red Indicates the status of the excitation LDs.
state When ACT is on, the excitation LDs are on.
When ACT is off, the excitation LDs are off.
2 | Operating | ACC Green | Lights when the amplifier is in Automatic Current Control (ACC)
mode mode.
APC1 | Green Lights when the amplifier is in Automatic Power Control 1 (APC1)
mode.
APC2 Green | Lights when the amplifier is in Automatic Power Control 2 (APC2)
mode.
3 | Display PouTt Green | Lights when the amplifier output is displayed in the numeric
item (*2) display.
PLD Green | Lights when the LD output is displayed in the numeric display.
1D Green | Lights when the LD current is displayed in the numeric display.
Tw Green | Lights when the LD temperature is displayed in the numeric
display.
4 | Display dBm Green | Lights to indicate the unit when amplifier output is displayed.
Unit (*2) | mw Green | Lights to indicate the unit when LED output is displayed.
mA Green | Lights to indicate the unit when LD current is displayed.
°C Green | Lights to indicate the unit when LD temperature is displayed.
5 | Display SET Green | Lights to indicate that a set value is displayed.
mode MEA. Green | Lights to indicate that a measured value is displayed.
6 | Alarm TEMP Red Lights when the LD temperature is abnormal.
Y LIMIT | Red Lights when the LD drive current is over the maximum limit.
MIRL Red Lights when the input level is abnormal. Indicates that protection
by the input monitoring function is in effect.
EBR Red Lights when the level of reflected output light is abnormal.
Indicates that protection by the output monitoring function is in
effect.
7 |LD LD1-4 | Green | One of these LEDs lights to indicate that the corresponding LD is
number - selected. The number of the LD is displayed.
D
8 | Numeric | 8888 Green | Displays a four-digit numeric indicating an operating mode or data.
display :

*1 Some models do not have all of these LED display functions.
*2 The display item and the unit indications are linked.

*  With the exception of an alarm, every indication item is selected
according to a switch operation by the user.

| Reference ]
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2.6 Alarm and Protection Functions

/A CAUTION

e If excitation is started after the input level monitoring function has been reset forcibly, a giant
pulse light with a peak power of several watts to tens of watts may be produced. Such a giant’
pulse light may cause burning of internal optical parts or seizure of the optical output connector.

2.6.2 Level monitoring function for reflected/returned output light

¢ The level monitoring function for reflected/returned output light is standard only on the
ErFA1220 and ErFA1224.

This function stops LD excitation forcibly when the level of the reflected or returned light entering from the
output connector rises to about +3 dBm (when the level of amplifier output is +17 dBm or more).

In other words, the function operates when the level of reflected light is high because the output optical fiber
cable is not connected correctly or the output connector is open. The function also operates when the level of
reflected or returned light rises or the output optical fiber cable is disconnected during excitation. In theses
cases, this function stops excitation and amplifier output.

Operation of the level monitoring function for reflected/returned output light is indicated when the {EBR} LED
islit. (= 2-6) '

*  While the level monitoring function for reflected/returned output light is
operating (BER LED is on), you cannot start excitation even though you

rReferencej press the [PUMP] switch.

You can reset the level monitoring function for reflected/returned output
light by pressing the [MIRL] switch.

/A DANGER

e If you press the {MIRL} switch to forcibly reset the protection provided by the level monitoring
function, output of invisible high-power laser beams is enabled. The output is enabled
regardless of whether an optical fiber cable is connected to the output connector or whether the

@ output connector is open.  After pressing the MIRL switch, be careful not to look at the output

connector or to touch it. Doing so may cause loss of eyesight, eye injury, or burns.

2.6.3 LD drive current limit function
¢ The LD drive current limit function is standard on all modeis.

This function activates an alarm and limits LD drive current when the amplifier output reaches a specified level.
Its operation suppresses excessive output and protects LDs.

That is, after the amplifier output reaches the specified limit, LD drive current is not increased even though the
set level is increased.

Nommally, operate the amplifier so that the level of its output is within the setting range for output (the
{LIMIT} LED remains off).

Operation of the LD drive current limit function is indicated by the {LIMIT} LED. (— 2-6)
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3.1 Instaliation

Chapter 3 Installation and Connection

Unpack the amplifier, and check the location where you want to install the amplifier and the cables that will be
connected to the amplifier. After installing the amplifier, confirm that the POWER switch on the amplifier is off,
then connect the cables.

3.1 Installation

3.1.1 Checking the installation location

* See Section 1.3, "Notes on Use," and check the dimensions, conditions, and other environmental factors of
where you want to install the amplifier.

» If any problems exist, resolve them before installing the amplifier. Failure to resolve a problem may result in
an amplifier malfunction.

3.1.2 Positioning of amplifiers

* The ErFA1200/1300 amplifiers are desktop amplifiers. Install your amplifier on a level surface, such as a
desk.

* Install an ErFA1200/1300 amplifier so that it does not tilt in any direction. The maximum allowable tilting
angle is 10 degrees. :

DISP.  SETAMEA

e
N A
I CIALLT]

N — L "

Top of a desk

Figure 3.1 Level installation of an amplifier

Figure 3.2 Installation on a tilted surface

/A CAUTION

® ®  Be sure to install the amplifier on a level surface. Failure to do so may cause a malfunction.
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3.2 Connecting Cables to Optical I-O Ports

*  You can select FC or SC connectors for the optical fiber cables to be
connected to optical input and optical output ports.

LR eference ] * FC cc?nnectors are used as standard. The connector type may be the SC
type if the user orders this type.

*  Check the connector type, and use the optical fiber cables appropriate for
the connector type.

/A CAUTION

If the connector plug of the optical fiber cable is disconnected from a port, close the optical

connector cover of the port tightly. Never leave the cover open. Leaving the cover open may
cause increased optical loss or the ends of the optical fibers to become dirty or to seize.

If an optical connector cover is damaged, stop using the amplifier.

/A CAUTION

Do not turn the input signal light off and on during amplifier LD excitation. Doing so may cause
the amplifier to malfunction.

If the input signal light is turned off and on during LD excitation, a giant pulse light with a higher
level than normal may be produced when the input signal light is turned on. (The input light may
include a pulse light with a low duty ratio.)

Because the peak power of such a giant pulse light is several watts to tens of watts, it may

damage internal optical parts or cause the optical output connector (especially when the
connector surface is dirty) to seize. (This is because the gain obtained from even the input at a
saturated level can be the same as the gain obtained from low-level signal input.)

® If you want to use the amplifier for high-power output with the input of pulse light, contact our
engineering department.
®

The FC and SC receptacles (adapters) of amplifier's optical input and optical output ports use-

zirconium split sleeves. When inserting a connector plug, be sure to align the ferrule of the plug
and the receptacle in a straight line. If the connector plug is pushed in or pulled out at an angle
or lateral force is applied at insertion or removal, its split sleeve will be damaged and optical
output may drop.

If the split sleeve of a connector plug is damaged, stop using the amplifier. Failure to do so may
damage the end of the ferrule.
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3.3 Connecting a Connector to the External-Monitor

3.3 Connecting a Connector to the External-Monitor Terminal
Make or prepare a monitor harness that will be connected to the external-monitor terminal (QUTPUT).

(1) Prepare any male D-SUB 9-pin connector and wires.

{2) See the pin layout of the external-monitor terminal (— A-2), and solder wires of the required length to the pins
of the prepared D-SUB 9-pin connector.
If the prepared D-SUB 9-pin connector has an accessory cover, attach the cover to the connector.

(3) Connect the prepared monitor hamess to the external-monitor terminal, and secure it with screw locks or
SCTews.
At the other end of the monitor harness, connect a voltmeter or pen recorder to check or record amplifier
operation.
The D-SUB connector must be positioned correctly when it is connected. Check the position of the D-SUB
connector, and connect it correctly.

/A CAUTION

® Be sure to turn off amplifier power before connecting the monitor harness to the amplifier and
measuring equipment to the monitor harness. Do not allow wires (conductors) of the monitor
harness connected to the amplifier to contact each other while amplifier power is on. Doing so
results in a short circuit and may cause the amplifier to malfunction.

OouTPUT

Hexagon retaining nut /

(M2.6)

IEEEEECEERT

=
v

Connected to voltmeter or pen recorder

"~ Screw lock

Figure 3.4 Connecting a connector to the external-monitor terminal
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3.5 Turning Power On and Off

3.5 Turning Power On and Off
To turn amplifier power on and off, use the POWER key switch located on the back of the ampliﬁer..
{Turning on the power)

(1) Insert the accessory key into the POWER key switch.
(2) Turn the key to “ | ” marking (ON) side to turn on the power.

Note J e Whensetto“ | ”marking (ON) position, the key cannot be removed.

{Turning off the power)

(3) After using the amplifier, return the key to “O” marking (OFF) side to turn off the power.
(4) Remove the key from the key switch, and store the key.

*  The amplifier comes with two accessory keys. Use one key, and keep the
[ Note J other as a spare.

Turning

Figure 3.6 Operating the key switch

When amplifier power is turned on, the LEDs for the operating mode light. Check the lighting of the LEDs before
starting to use the amplifier. (— 2-6)

Note l *  Be sure to use the key switch to turn power on and off. Never connect or
disconnect the power cable as a method for turning power on and off. In
addition, do not pull the power cable with force.

*  Wait at least 10 seconds before turning power on after power-off and at feast
10 seconds before turning power off before power-on.

* Do not operate any switches immediately after power has been turned on. If
a switch is used too soon, the display may be incorrect. To prevent incorrect
display, wait at least 30 seconds to operate switches after power-on.
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4.1 Switch Operation and Settings

Chapter 4 Operation

This section explains the switches on the amplifier, the switch operations used for setup, and the information
displayed for switch operations.

4.1 Switch Operation and Settings

This section explains the switches on the amplifier, the switch operations used for setup, and the information
displayed for switch operations.
Figure 4.1 shows the switches on the front panel of the amplifier.

* In this guide, switch operations are explained using the switch operations
{ Ref ] for the ExrFA1220 (and some ErFA1215 switch operations) as an example.
eéierence The use of switches and how information is displayed are the same for all
models.

MODE DISP. SET/MEA. LD SEL
————

T
EEE
L

MIRL PUMP

DOWN

Figure 4.1 Switches (front panel)

4.1.1 MODE switch

The MODE switch is used to select an operating mode, or an output control method, for the amplifier.
Each time the [MODE] switch is pressed twice in succession, the operating mode and the displayed information
change as shown below.

{ACC} — {APC1} — {APC2}

¢ To prevent incorrect operation of the MODE switch, the switch will not
_operate if it is pressed only once. To operate, the MODE switch must be
Note ] pressed twice without any intervening action.

s If the operating mode is changed during LD excitation, the amplifier stops
LD excitation to protect its circuits. :
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4.1 Switch Operation and Settings

4.1.4 DOWN and UP switches

The DOWN and UP switches are used to set a value in each operating mode.
Pressing the [DOWN] or [UP] switch decreases or increases the setting value in the numeric display.

Usually, a setting value is decreased or increased one point when the DOWN or UP switch is pressed twice.
There are some cases, however, where the increase or decrease is not one point.

* Holding down the [DOWN] or [UP] switch decreases or increases a setting
value without pausing. You can hold down one of the switches until you
near the value you want, then press the switch as many times as necessary
to set the value.

L Reference ]

* The DOWN and UP switches are disabled when an LD temperature
{TLD/°C} is being displayed.

Note ] Even though you press the DOWN or UP switch while an LD temperature

{TLD/°C} is displayed, the setting value will not change. In this case,
change the display item and set a value.

* The setting values for a display item are unique to the amplifier model. If
the operating mode is changed, the numeric display shows a value
corresponding to the value set in the previous operating mode. Check and
correct the setting value for each operating mode.

Note J

Table 4.2 lists the range of setting values for the DOWN and UP switches by amplifier model and operating
mode.

Table 4.2 Setting ranges for the DOWN and UP switches

Amplifier model ACC ACP1 ACP2
ErFA1215/1313 0-2048mA 0.0 - 204.8mW - ---+20.4dBm
ErFA1220/1316 0 - 2048mA 0.0 - 204.8mW - ---+252dBm
ErFA1224 0 - 2048mA 0.0 - 204.8mW - ---+252dBm

The setting ranges listed in Table 4.2 are not the same as the actual operating ranges.
The range of valid settings depends on the model because of differences in output control among the models.

For the valid operating range (range of output) corresponding to each
setting, see the Inspection Result appended to this guide.

Note
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4.1 Switch Operation and Settings

(2) MIRL ALM switch (back panel)
¢ This switch is an option on the ErFA1215 and ErFA1313.

The MIRL ALM switch is a slide flip-flop switch that resets the alarm and protection functions of the
amplifier.

Setting the [MIRL ALM] switch to OFF and pressing the [PUMP] switch forcibly resets the stopping of
excitation by an alarm or protection function and enables LD excitation (optical output).

Setting the MIRL ALM switch to ON:  Enables the alarm and protection functions.
Setting the MIRL ALM switch to OFF:  Resets (disables) the alarm and protection functions.

MIRL ALM
ON ——— OFF
® IO ®
Figure 4.2 MIRL ALM switch

e  When using the MIRL ALM switch, heed the WARNING label provided for the MIRL switch on the
front panel.

When excitation is started after the protection function is reset, the {MIRL} LED goes off and the {ACT}
LED lights.

*  Unlike the [MIRL] switch on the front panel, the [MIRL ALM] switch
must be set to ON when the alarm and protection functions are enabled
L Note because the switch is a slide flip-flop type of switch.
After excitation is stopped, be sure to return the [MIRL ALM] switch to the
) ON side. :
Do not use the amplifier with the alarm and protection functions disabled.
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4.2 Operation

4.2

Operation

This section explains how to use the amplifier.

4.2.1

Preparation

Make the following preparations before using the amplifier:

0
@

3

Unpack the amplifier, and decide where to install it as explained in Sections 1.3 and 1.4.

Prepare the optical signal transmitter and receiver to be connected to the amplifier (these must match the
user's system) and the optical fiber cables to be used. Ready them for use. For information about
connecting and using the optical transmitter and receiver, refer to the manuals provided with the equipment.
Install the amplifier and connect the cables as explained in Chapter 3.

4.2.2 Cleaning the optical connectors

Clean all optical connectors before connecting optical fiber cables to the amplifier.

¢y
@
©))

Apply isopropyl alcohol (cleaning type) with gauze or a cotton swab to the top end of the ferrule and the
inside of the FC adapter. Next, blow away any foreign matter and dust with an air blower.

Wipe off the top end of the ferrule of optical connector with gauze dipped in alcohol to remove any
remaining foreign matter, dust, and dirt.

Wipe off the inside of the sleeve (including the top end of the ferrule) of the FC adapter with a tapering
cotton swab dipped in alcohol to remove any remaining foreign matter, dust, and dirt.

* Do not scrub the surface of the optical connector. Scrubbing may scratch
the t t i i . N
| Note J he top end of the ferrule if any foreign matter or dust is presen

*  Clean each connector every time it is disconnected.

Kuretop, manufactured by NTT International, is recommended as the

L Reference l cleaner for the optical connector ferrule.

4.2.3 Procedure for using the amplifier

After the above preparations, use the amplifier as explained below.

ey

Reconfirm the following:

O The power cable is correctly connected to the amplifier and an outlet, and is grounded.
O Optical fiber cables are correctly connected to the optical input and optical output ports.
O You are wearing protective goggles and gioves to protect your eyes and hands.

Set the POWER key switch on the amplifier to ON to turn on the power.

* When the power is on, the LEDs such as {ACC}, {SET}, {ILD/mA}, and mA light, and the numeric display
indicates {0}.

* If the amplifier has been used before and has retained its setup data, the
Reference I

operating mode and setup data set for the previous operation are displayed.
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5.1

Chapter 5 Troubleshooting

Read this chapter if you encounter any problems while using your amplifier.

5.1

If the Amplifier Is Abnormal

If the optical output of the amplifier, LED operation, or data display is abnormal, find the LED status in the table
below and perform the corresponding check.
If you cannot determine the cause of a failure, report the failure to the store where you purchased your amplifier
or our sales department.

Check whether the optical fiber cable
is connected to the optical output
port correctly.

LED status Check procedure Corrective action
All LEDs are off. Check whether the power cable is Set the POWER switch to ON, or connect the
connected correctly and whether the power cable to the outlet correctly. (— 3-6)
POWER switch is set to ON.
Check whether the outlet has a Check that voltage is being supplied (the circuit
voltage. breaker for the power line is on).
LIMIT is on. Check the output level setting. The output level setting may be higher than the
upper limit. Decrease the setting. (— 4-3)
Check the measured output level. The output level may be higher than the upper
limit. Decrease the output level setting.
(—4-3)
TEMP is on. Check the measured LD temperature. | The LD temperature may be abnormally high.
Stop excitation, then restart it. (— 2-10)
MIRL is on. Check whether the optical fiber cable | Check the connection of the optical fiber cable
is connected to the optical input port | to the input port. (— 3-2)
correctly.
Check whether the input signal light | The input signal light is not being input or the
is being input. level is low. Check the transmitter and its
connection to the amplifier. (— 2-8)
EBR is on.

Check the connection of the optical fiber cable
to the output port. (— 3-2)

Check the polishing method used for
the optical fiber cable.

Replace the optical fiber cable with one that has
been polished using low-reflection polishing.

ACT does not light.

Check whether an alarm or
protection function has been
triggered.

Remove the factor that caused the protection
function to operate, or reset the protection
function. (— 2-8)

Check whether an external stop
signal has been input.

Check the equipment connection to the
external-monitor terminal. (— A-2)

TLD/°C does not
light.

Check whether the TEMP MON.
switch is off.

Set the TEMP MON. switch to ON.  (— 4-6)

ACC, APC1, and
APC?2 are all off, or
the mode settings
are not
interchangeable.

Press the MODE switch, and check
the LED status.

If the same condition occurs again, turn off the
amplifier and notify the store where you
purchased the amplifier or our sales department.

SET and MEA are
both off, or the
value type is not
interchangeable.

Press the SET/MEA. switch, and
check the LED status.

If the same condition occurs again, turn off the
amplifier and notify the store where you
purchased the amplifier or our sales department.

Continue to next page.
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5.2

5.2

If Other Problems Occur

If you encounter a problem while using the amplifier, perform the corresponding check described below.

Problem

Check procedure

Corrective action

Light is not output.

Check whether the ACT LED is on.

Press the PUMP switch to start excitation.
(— 4-4)

Check whether a protection
function has been triggered.

Remove the factor that caused the protection
function to be triggered. (— 2-8)

Check whether an external stop
signal has been input.

Check the equipment connection to the
external-monitor terminal. (— A-2)

Check whether an amplifier output
level is displayed.

Check the measured output level (MEA.)
displayed.

Optical output is
inconsistent.

Check whether the level of the input
signal light fluctuates.

Stop the input signal light, and check the
consistency of the optical output.

Check whether optical fiber cables
are connected correctly.

Check the connection of the optical fiber cables.
(=32

Check whether the optical
connectors are dirty.

Clean the optical fiber connectors. (— 4-7)

Check whether the displayed data
for the LD is consistent.

Check the displayed measured data (MEA.) for
the LD.

The optical output
level is much lower
than the set level.

Check whether optical fiber cables
are connected correctly.

Check the connection of the optical fiber cables.
(=32

Check whether the optical
connectors are dirty and whether
the ends of the optical fibers are
damaged.

Clean the optical fiber connectors, and check for
damage to the ends of the optical fibers.

Check whether the sleeve of the FC
or SC receptacle is damaged.

Check whether the sleeve of the FC or SC
receptacle is damaged. (— 3-3)

Check whether the displayed
amplifier output level is almost the
same as the set output level.

Check the measured amplifier output level
(MEA.) displayed.

Other optical
characteristics have
deteriorated.

Check the optical characteristic
specifications.

Notify the store where you purchased the
amplifier or our sales department.

The switches are
ineffective.

Turn the power off and on, and
check the operation of the switches.

Tum amplifier power off, and notify the store
where you purchased it or our sales department.

No signal is output
from the
external-monitor
terminal.

Check whether the layout of the
connector pins is correct.

Check whether wires are connected to the
connector pins correctly. (— A-2)

The cooling fan does
not operate.

Turn the power off and on, and
check the operation of the fan.

Turn amplifier power off, and notify the store
where you purchased it or our sales department.

Amplifier power
cannot be turned on.

Check whether the power cable is
connected to an outlet.

Connect the power cable to the outlet correctly.
(=3-6)

Check whether there is a voltage at
the outlet.

Check whether a voltage is being supplied and
whether the circuit breaker for the power line is
on.

Check whether the fuse has blown.

Check the fuse. (— 3-8)

Continue to next page.
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6.1 Amplifier Specifications

Chapter 6 Specifications

Chapter 6 contains the specifications for the ErFA1200/1300 amplifiers and electrical and environmental
requirements.

6.1 Amplifier Specifications
Table 6.1 Amplifier specifications

Specification
Item Remarks
ErFA1215 | ErFA1220 | ErFA1224 | ErFAI313 | ErFA1316
Signal wavelength 1550-1560nm
Wavelength of
excitation light 1480nm 980nm
source
Maximum output +15dBm | +20dBm | +24dBm | +13dBm | +16dBm
(*1D) *+1dB *1dB *+1dB *+1dB *+1dB
Gain (*2) 30dB 35dB 40dB 25dB 30dB
Noise level (*2) . <7.5dB Typ.5dB | Typ.6dB
Number of excitation
LDs 1 2 4 1 2
Optical fiber SMF DSF can be
supported, too.
Optical input
and output FC-SPC or SC-SPC

I'F ports

External-moni
tor terminal

Female D-SUB 9-pin connector

Display accuracy +5% of displayed value (MEA.)

LD temperature +5% of set value

accuracy
Outside dimensions Excluding
(mm) (W) 170 190 220 170 190 projections
(D) 225 265 345 225 265
H) 64 94 114 64 94
Mass (kg) About 1.7 | About 2.8 | About 4.3 | About 1.7 | About 2.8 | Amplifier alone

*1 Input signal level is more than 0 dBm.
*2 Input signal level is -35 dBm or more.

] *  For more information about optical characteristics, see the Inspection Result

I Note appended to this guide.

*  The specifications for operation and control methods, including optical
specifications, may be changed at the request of the user. If the
specifications for your amplifier have been changed, see the specifications
that apply to your amplifier.
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A.1  Optical I-O Ports

Appendix A Interface Specifications

A.1 Optical I-O Ports

(1) Number of ports: One input port and one output port
(2) Connector: FC or SC receptacle

e  Either FC or SC connectors are mounted at the request of the user.
Note Check the type of the connectors that have been mounted.

e  The standard type is FC connectors.

(3) Port layout and signal directions: Figures A.1.1 and A.1.2 show the layout of the optical I-O connectors
and the direction of the optical signals.

(FC type)
Left: Input Right: Output
connector connector
(Connector covers are
not shown in this
Figure A.1.1 FC-type optical I-O ports figure)
(SC type)
IN ouT
Left: Input N fr= |2 S RaT S Right. Output
connector [% é,))] @ g connector

(Connector covers are

Figure A.1.2 SC-type optical 1-O ports ’f’lgt"s(:‘)’wn in this
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B.2 Model Number

Appendix B List of Ampilifier Functions

B.1 Amplifier Functions
Table B.1 lists the functions of the ErFA1200/1300 amplifiers.

Table B.1 Amplifier functions

o
[ f
Operating mode = Esl B ]
perammgmote | 2l 2lsriz L2521 E0l 5
Model 25|£5/85|52 22185235 | 55| Remarks
£5|35|55|cE|ES|ES|5%|ES
£ |2 £ 0 A glg&rlse 8™
ACC | APC1 | APC2 S I
EFAI25 L O | OO lAa | Ol x| 0O0lO|lO|A|O
EFAI220 O 1 O | O] Ol OO | OO |0OJO}|O
EFA1224 | O |O | O | OO OOl O O | 0| O
EFABI3 | O | OO A Ol X | O|lO|O|A|O
EFAI3I6 | O { O OO |O|x|OlO OO0
Meaning of symbols:

O: Standard function

A:  Optional function

X :  Unsupported function

* Input monitoring and forcible reset by MIRL can be implemented as an option as paired functions.
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MEMO

—| Contact:

Department” for our sales department.

Write the name of the store where you purchased the amplifier or "Furukawa Sales

e Store name:

e Sales representative and department:

e TEL/FAX:
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Optical Desktop Amplifier
ErFA1200/1300 Series

User's Guide (Fifth Edition)
(430-B0O008-AH02-01)

Publication date: March 2000
Publisher: The Furukawa Electric Co., Ltd.

Printed in Japan

e This user's guide may be revised without prior notice.

e The publisher is not liable for any third party patents or other
legal rights concerning the use of the data described in this user's
guide.

e No part of this user's guide may be reproduced in any form
without permission of the publisher.

e This user's guide will be replaced if there are missing pages or it

has been incorrectly collated.
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