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Introduction

Thank you for purchasing the HIOKI “3661-20
OPTICAL POWER METER”. To obtain maximum
performance from the product, please read this
manual first, and keep it handy for future refer-
ence.

* Windows is a registered trademark of Microsoft
Corporation.

» Excel is a registered trademark of Microsoft Cor-
poration.
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Inspection

When you receive the product, inspect it carefully
to ensure that no damage occurred during ship-
ping. In particular, check the accessories, panel
switches, and connectors. If damage is evident, or
if it fails to operate according to the specifications,
contact your dealer or Hioki representative.

Accessories

3853 CARRYING CASE .......ovvvviiiiiiiiiieeeeee 1
CD-R of application software .
LR6 alkaline battery ...........

USB cable (1 mM)..cccviiiiiiieiiniiesee e 1
SEAP ceieiee e 1
Instruction manual...........ccccocoevvveeeeeeeicciiieee. 1

Before using the product

» Before using the product, make sure that the
insulation on the cable is undamaged and that no
bare conductors are improperly exposed. Using
the product in such conditions could cause an
electric shock, so contact your dealer or Hioki
representative for repair.

 Before using the product the first time, verify that
it operates normally to ensure that the no dam-
age occurred during storage or shipping. If you
find any damage, contact your dealer or Hioki
representative.



Safety Notes

A\DANGER

This product is designed to conform to IEC
61010 Safety Standards, and has been thor-
oughly tested for safety prior to shipment.
However, mishandling during use could
result in injury or death, as well as damage to
the product. Be certain that you understand
the instructions and precautions in the man-
ual before use. We disclaim any responsibil-
ity for accidents or injuries not resulting
directly from product defects.

This manual contains information and warnings
essential for safe operation of the product and for
maintaining it in safe operating condition. Before
using the product, be sure to carefully read the fol-
lowing safety notes.

Safety Symbols

A

In the manual, the A symbol indicates particu-
larly important information that the user should
read before using the product.

The A\ symbol printed on the product indicates
that the user should refer to a corresponding topic
in the manual (marked with the[A symbol) before
using the relevant function.




The following symbols in this manual indicate the
relative importance of cautions and warnings.

ADANGER Indicates that incorrect operation presents an ex-
A2 UVANVED treme hazard that could result in serious injury or
death to the user.

AWARN’NG Indicates that incorrect operation presents a sig-
LANMANINY  npificant hazard that could resultin serious injury or
death to the user.

A Indicates that incorrect operation presents a pos-
CAUTION sibility of injury to the user or damage to the prod-
uct.

NOTE Advisory items related to performance or correct
—=— operation of the product.

Other Symbols

® Indicates the prohibited action

[1 Indicates the reference
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Measurement categories (Overvoltage catego-

ries)

To ensure safe operation of measurement instru-
ments, IEC 61010 establishes safety standards for
various electrical environments, categorized as
CAT | to CAT IV, and called measurement catego-
ries. These are defined as follows.

CAT I

CAT Il

CAT llI

CAT IV

Secondary electrical circuits connected to an
AC electrical outlet through a transformer or
similar device.

Primary electrical circuits in equipment con-
nected to an AC electrical outlet by a power cord
(portable tools, household appliances, etc.)

Primary electrical circuits of heavy equipment
(fixed Installations) connected directly to the
distribution panel, and feeders from the distribu-
tion panel to outlets.

The circuit from the service drop to the service
entrance, and to the power meter and primary
overcurrent protection device (distribution panel).

Higher-numbered categories correspond to electrical
environments with greater momentary energy. So a
measurement device designed for CAT Il environ-
ments can endure greater momentary energy than a
device designed for CAT II.

Using a measurement instrument in an environment
designated with a higher-numbered category than
that for which the instrument is rated could resultin a
severe accident, and must be carefully avoided.
Never use a CAT | measuring instrument in CAT II,
Ill, or IV environments.



The measurement categories comply with the Over-
voltage Categories of the IEC60664 Standards.

Service Entrance Distribution Panel

Internal Wiring

CAT Il
CATIIl CATI,—p-F-
—

11| outlet
 Outlet

Fixed Installation



Usage Notes A

Follow these precautions to ensure safe operation
and to obtain the full benefits of the various func-
tions.

* When cleaning the connector of a optical
m fiber cable, never look directly into the end
of the optical fiber cable or observe it
through a magnifying glass if the cable is
connected to an operating optical output
device as this can lead to eye damage or
visual impediment.

e To avoid a shock hazard, disconnect the
USB cable before replacing the batteries.
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High temperature ®

Do not store or use the product where it could
be exposed to direct sunlight, high temperature
or humidity, or condensation. Under such condi-
tions, the product may be damaged and insula-
tion may deteriorate so that it no longer meets
specifications.

To avoid damage to the product, do not allow
the product to get wet, and do not use it when
your hands are wet.

Do not use the product where it may be exposed
to corrosive or combustible gases. The product
may be damaged.

To avoid damage to the product, protect it from
vibration or shock during transport and handling,
and be especially careful to avoid dropping.

The mating portions of the detector and of the
connector adapter are high-precision machined
parts. Make sure that these portions are free of
dust or other foreign matter when connecting
them. In particular, the detector window requires
meticulous care. If there is dust in the interface
or a scratch on the detector window, the meter
may not satisfy performance specifications.

High humidity
NOTE_ °

After use, always turn OFF the power.
Be sure to replace the cap to protect the device
from dust when the meter is not in use.

The “{=]" indicator appears when battery voltage
becomes low. Replace the batteries as soon as
possible.

Use the specified battery (LR6 alkaline battery)
only. Other batteries (manganese batteries, for
example) run out more quickly than alkaline bat-
teries.



Handling Optical Fiber Cable

Follow the precautions below to prevent damage
ACAUT’ON to the optical fiber cables.

« Do not insert at an angle.

N

¢ Do not bend the cable at the neck of the con-

nector.

¢ Do not bend or twist.

I

* Do not pull forcefully.

f—Q

* Do not allow cable to kink.

o0

« Do not touch the end face (ferrule).
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Care and handling of CD-R

/NCAUTION *

Always hold the disc by the edges, so as not to
make fingerprints on the label side or scratch
the printing.

Never touch the recorded side of the disc. Do
not place the disc directly on anything hard.

Do not wet the disc with volatile alcohol or water,
as there is a possibility of the label printing dis-
appearing.

To write on the disc label surface, use a spirit-
based felt pen. Do not use a ball-point pen or
hard-tipped pen, because there is a danger of
scratching the surface and corrupting the data.
Do not use adhesive labels.

Do not expose the disc directly to the sun's rays,
or keep it in conditions of high temperature or
humidity, as there is a danger of warping, with
consequent loss of data.

To remove dirt, dust, or fingerprints from the
disc, wipe with a dry cloth, or use a CD cleaner.
Always wipe radially from the inside to the out-
side, and do no wipe with circular movements.
Never use abrasives or solvent cleaners.

Hioki shall not be held liable for any problems
with a computer system that arises from the use
of this CD-R, or for any problem related to the
purchase of a Hioki product.
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Overview

1.1 Product Overview

The 3661-20 OPTICAL POWER METER is an
optical power measuring instrument for optical
fiber cables. The meter has two measurement
modes: optical-power measurement mode and
optical-loss measurement mode. In optical-loss
measurement mode, the meter calculates optical
loss by using the measurement and the reference
value stored in the memory.

Memory functions and a USB interface are pro-
vided so that saved measurement values can be
transferred to a PC using the supplied software.
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I 1.2 Features

1.2 Features

& Two Measurement Modes

(Optical power measurement mode)

Measures the optical power of the cable con-
nected to the meter.

(Optical loss measurement mode)

Stores a reference measurement in advance, then
takes a measurement and calculates optical loss
from the measurement and the reference.

Measurement wavelengths are program-
mable in 5 nm steps

Using the supplied software, practically any wave-
length can be programmed for measurement in 5
nm steps. Up to eight programmed wavelengths
are stored in internal memory, and optical power
can be measured at each stored wavelength.

Supports Two Types of Optical Connectors

Supports both FC and SC type optical connectors;
use an appropriate connector adapter (a second
adapter is optional).

Memory Function

Saves measurements in the built-in memory; up to
1000 measurements per programmed measure-
ment wavelength can be stored.

Transferring Datato PC

The provided USB interface enables saved data to
be transferred to a PC using the supplied software.

Auto Power Save Function

If there is no key operation for more than approxi-
mately ten minutes, the power of the meter is auto-
matically turned off. This prevents the meter from
being left on unintentionally and minimizes battery
consumption.
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1.3 Parts Names and Functions

Connector
adapter

Detector

Control keys —]

Attach the connector adapter to the detector.

Connector Choose the FC or SC type according to the

Adapter type of cable connector to be connected (a
second adapter is optional).

Detector Receives an optical signal.

Protects and dust-proofs the detector and
the connector adapter.

Be sure to replace the cap when the meter
is not in use.

Cap
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Control Keys

I 1.3 Parts Names and Functions

DISPLAY
POWER/LOSS

DISPLAY
MEMORY / REF

PWR
(Power switch)

Turns the power of the meter on and off.
Power ON: Hold down the key for approxi-
mately two seconds to turn the power on. If it
is depressed for approximately five seconds,
the auto power save function is disabled.
Power OFF: Hold down the key for approxi-
mately one second to turn the power off.

Selects the measurement wavelength.

A :
The measurement wavelength setting changes
gvevlg\éf)length as shown below each time the key is pressed.
1310 nm—1550 nm— 850 nm —1310 nm —..
DISPLAY Selects optical power measurement mode or
POWER/LOSS |optical loss measurement mode.
» Optical power measurement mode
Allows the memory data to be displayed.
DISPLAY ]
MEMORY/REE |* Optical loss measurement mode
Allows either the memory data or reference
value to be displayed.
Hold down the key for approximately three
SET REF seconds to store the optical power measure-
ment as a reference value.
Press this key while the memory data is dis-
ADDRESS played to change the memory address.
Press this key while the memory data is dis-
SAVE DATA played to store the measurement. By holding

down this key while turning the power ON, all
data stored in memory are deleted.




Display (LCD)

Optical power/loss
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Auto power save indicator

[MEM. ADDRESS]

BB

Batter
APS " y

indicator
B 8 8dBm

8888..

MEM DATA REF. DATD

BEBHum~

|~ Measurement
wavelength

Reference

Memory address

Memory data

Optical Power/
Loss

Display the measurement mode.
POWER : Optical power measurement mode
LOSS : Optical loss measurement mode

Auto Power Save
Indicator

Lights when the auto power save function is
enabled.

If there is no key operation for more than
approximately ten minutes, the power of
the meter is automatically turned off. To
disable the function, hold down the power
switch key for approximately five seconds
when turning on the power.

Battery Indicator

Lights when the charge level in the battery
is low.

Measurement .

Wavelength Displays the measurement wavelength.
Displays the stored reference value.

Reference Stores one reference value for every wave-

length.

Memory Data

Displays the measurement stored in the
memory with the specified address.

Memory Address

Displays the memory address.
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Rear

Setscrew
Setscrew to fasten the
battery cover

Battery cover

Cover for the battery

7.1 "Battery Replacement”
(63 page)

%
/

USB connection terminal
Terminal to connect a USB
cable.
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Measurement
Preparations

2.1 Connecting Connectors @

/\WARNING

/\CAUTION

NOTE

When cleaning the connector of a optical
fiber cable, never look directly into the end of
the optical fiber cable or observe it through a
magnifying glass if the cable is connected to
an operating optical output device as this can
lead to eye damage or visual impediment.

ﬁ-@--§>
k ®

Make sure that the mating portions are free of dust
or other foreign matter when connecting a optical
fiber cable to the meter. In particular, the end face
(ferrule) requires meticulous care. If there is dust
in the interface or a scratch on the end face, the
measurement may not be accurate.

Always clean the optical connector end face
(ferrule) of the optical fiber cable before connecting.



18 I 2.1 Connecting Connectors

2.1.1 Connecting FC-Type Connector

1. Insert the end face (ferrule) of the optical fiber
cable into the connector adapter on the meter.
Make sure that the protrusion on the cable's
optical connector fits into the slot on the
connector adapter.

2. Rotate the knurled nut (connecting nut) to
tighten.

:ﬂ%@:

Optical fiber cable 3661-20




2.1 Connecting Connectors I 19

2.1.2 Connecting SC-Type Connector

NOTE

Insert the end face (ferrule) of the optical fiber
cable into the connector adapter on the meter.

Fit the protrusion on the cable's optical connector
into the slot on the connector adapter. Push the
connector in until it clicks.

=

—— [l [=F

Optical fiber cable

3661-20

The 9735, 9736, and 9737 (optional) are optical
fiber cables with ordinary optical connectors, not a
master connector.

9735/9736/9737 OPTICAL FIBER CABLE
Specifications

Cable 1.3 um-band single-mode optical
fiber cable

Connection 0.5dB or less

loss

Return loss 45.0 dB or more

Minimum 30 mm (Do not allow to remain

bending radius |bent for a long time.)
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2.2 Turning ON/OFF Power

Power ON

Hold down the PWR key for approximately two
seconds.
The LCD screen lights and the power is turned on.
NOTE If the battery indicator ({2] in top right corner) is on
~— when the power is turned on, the battery is running
low. Replace it with a new battery.
< 7.1 "Battery Replacement" (63 page)

Power OFF

Hold down the PWR key for approximately one
second. The LCD screen goes out and the power
is turned off.

& Auto Power Save Function

This function automatically turns off the power if
there is no key operation for more than ten min-
utes. ("APS" lights up in top right corner of the
screen.)

o
- 3000

PYR | 1
13 L nm

NOTE ° The auto power save function is enabled when
—~1=.  the power is turned on in the normal procedure.

» Disabling Auto Power Save Function
Hold down the PWR key for approximately five
seconds when turning on the power. "APS" goes
out and the auto power save function is disabled.
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2.3 Measurement Wavelength
Programming

Wavelengths to be used for measurement are pro-
grammed in the meter before measuring.

* Measurement wavelengths are programmed
using the supplied software.
< Programming measurement wavelengths —
5.5 "Programming Measurement Wavelengths"
(55 page)

* Any measurement wavelength can be pro-
grammed in 5 hm steps.

» Up to eight wavelengths can be programmed for
measurement (or fewer by deleting unneeded
wavelengths).

* The factory default (pre-programmed) wave-
lengths are 850, 1300, 1310, 1470, 1490,1550,
1625 and 1650 nm, which can be restored by
executing a system reset.

% 7.6 "System Reset" (71 page)

 Pressing the A (Wavelength select) key displays
the currently programmed wavelengths.



22 I 2.3 Measurement Wavelength Programming



3.1 Optical Power Measurement I 23

Measurement

Performing optical power measurement and opti-
cal power loss measurement using a optical fiber
cable.

3.1 Optical Power Measurement

Perform optical power measurement using a opti-
cal fiber cable.

1. Press the DISPLAY POWER/LOSS key to
select optical power measurement mode.
"POWER" appears in the top left corner of the
screen.

[POWER]) APs
- 3 Uy leam

= '3 'Unm
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NOTE ° For proper measurements, the measurement
—~=.  wavelength has to match that of the light source.
« If the appropriate measurement wavelength is
not already programmed, program it using the
supplied software.
< 5.5 "Programming Measurement Wavelengths"
(55 page)

2. Pressing the A (Wavelength select) key
repeatedly loads and displays each
programmed wavelength.

3. Connect the cable to be measured to the

meter.
+2.1 "Connecting Connectors" (17 page)

3661-20 Cable to be measured

4. The optical power measurement appears on the
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3.2 Optical Loss Measurement

Measures the optical loss of a optical fiber cable.

NOTE For optical loss measurement of a optical fiber

——— cable, the cable may be connected in several
ways. This section explains one of them as an
example.

3.2.1 Saving Reference Value

Store a measurement to be used as a reference
for optical loss measurement.

1. Connect the light source and the meter using
the reference cable (a optical fiber cable used
as a reference).

%2.1 "Connecting Connectors" (17 page)

Reference cable

Light Source

3661-20
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2. Press DISPLAY POWER/LOSS key to select
optical power measurement mode.
"POWER" appears in the top left corner of the
screen.

NOTE ° For proper measurements, the measurement
=  wavelength has to match that of the light source.
« If the appropriate measurement wavelength is
not already programmed, program it using the
supplied software.
< 5.5 "Programming Measurement Wavelengths"
(55 page)

3. Pressing the A (Wavelength select) key
repeatedly loads and displays each
programmed wavelength.
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4. Hold down the SET REF key for approximately

three seconds.
"REF.DATA" starts blinking and the measured
optical power is stored as a reference value.

mnn
i nnA
5 U,

i APS

-

A 1
‘3 U nm

- nnn )
ARy

The measurement mode changes from optical
power to optical loss and the measurement
reading becomes approximately 0.00 dB. (It
may not show exactly 0.00 dB depending on the
stability of the light source for measurement or
connection condition of the reference cable.)

A reference value is stored for every
wavelength.
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3.2.2 Optical Loss Measurement

1. Press the DISPLAY POWER/LOSS key to
select optical loss measurement mode.
"LOSS" appears in the top left corner of the
screen.

LOS:!

o

nNN
.U U
“3 "Gnm

- nn

NOTE ° For proper measurements, the measurement
—~=.  wavelength has to match that of the light source.
« If the appropriate measurement wavelength is
not already programmed, program it using the
supplied software.
< 5.5 "Programming Measurement Wavelengths"
(55 page)

2. Pressing the A (Wavelength select) key
repeatedly loads and displays each
programmed wavelength.
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3. Leave the reference cable connected to the
light source and connect one end of the cable to
be measured to the meter connector.

Connect the other end via the fiber optical
adapter to the reference cable connected to the
light source.

Cable to be measured Reference cable

Fiber optical adapter

Light source

3661-20

4. The optical loss of the cable to be measured
appears on the LCD.
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Saving/Deleting
Measurement Data

(Memory Function)

* The optical power measurements/optical loss
measurements are stored in the memory.

* Up to 1000 measurements (addresses 000 to
999) per measuring wavelength are stored.

» Data can be transferred to a PC using the bun-
dled application software.
5.3 "Transferring Measurement Data" (52

page)

4.1 Storing Measurement Data

» Stores a measurement in the memory.
« Saves a measurement to a specified address.

1. Performs optical power or optical loss
measurement.

APS

nn
N
3

1
LU nm

>
-— 0




32 I 4.1 Storing Measurement Data

2. Press the DISPLAY MEMORY/REF key to
display data in the memory.
("MEM.ADDRESS" and "MEM.DATA" appears
on the LCD.)

3. Press the ADDRESS key to set the address of
the memory to be stored.

A : Moves to lower numbers.
WV : Moves to higher numbers.

nn

- B-U UdBm
"3 :Bnm

AH

4. Press the SAVE DATA key.
"MEM.DATA" starts blinking and the
measurement is stored in the memory.

APS
- Bﬂl'l
-U UdBm
13 1
l U nm
[MEM. ADDRESS| [MEM_DATA]

308 <800
Uy 4B

NOTE When data is already stored at the address you
have specified, the old data is replaced with the
new data.

ca
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4.2 Viewing Stored Measurement Data

View measurement data stored for a wavelength.

1. Press the A (Wavelength select) key to select
the measurement wavelength of which you wish
to view the data.

2. Press the DISPLAY MEMORY/REF key to

display data in the memory.
("MEM.ADDRESS" and "MEM.DATA" appear

on the LCD.)
nn
LU,
3

APS

| -

mn
U nm

go - 800>

3. Press the ADDRESS key to select the address
at which the data is stored. The stored

>
-— 0
—

measurement data appears under
"MEM.DATA."
APS
- nnn
3uuum
{ 3 tn
[} L nm
MEM. ADDRESS| [MEM. DATA
nn E tnn
Uy LU U gps
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4.3 Deleting All Measurement Data

NOTE

* Deletes all the measurements stored for a mea-
surement wavelength. (All Delete)

* A complete deletion of the measurement data
can be also performed using the bundled data
transter software.

5.4 "Erasing Measurement Data" (54 page)

1. Turn on the power while holding down the
SAVE DATA key.

2. "CLr" starts blinking and all the measurements
are deleted. The LCD shows the measurement
mode screen.

\ | Vi
¥ 7

N /
r
“LLr -
/ ~
I \Blinking

The programmed measurement wavelengths and
each reference value is not deleted.

To delete the programmed measurement wave-
lengths and reference values, perform a system
reset.

< 7.6 "System Reset" (71 page)
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Using the Supplied
Software

The following operations are available using a PC

connected with the USB cable and running the

supplied software:

» Transfer measurement data saved in the meter’s
memory to the PC

* Erase all measurement data from the meter’s
memory

* Program different measurement wavelengths
into the meter

5.1 Installation

Install the supplied driver and application program
on the PC.

Recommended System Requirements

oS Windows 98, Windows Me, Win-
dows 2000, Windows XP

The hardware, such as CPU, RAM,
and display, must meet the require-
ments recommended by the OS.

HDD space |Ten megabytes or more of free disk
space

Interface USB Ver.1.1 or later (Only one meter
can be connected to a PC at a time.)

Contents of CD-R

English Installation setup file for English OS
Japanese |Installation setup file for Japanese OS
hi3661.inf |Driver installation file

hiusb36.sys |Device driver for the 3661-20's USB
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5.1.1 Installing Driver

1. Turn on the meter.

2. Connect the meter to the PC using the supplied
USB cable.

NOTE ° Only one meter can be connected to a PC at a
= time.

* Do not connect or disconnect the USB cable
while the meter is in operation.

* When a meter with a different serial number is
connected, the instrument may indicate that a
new device has been detected. In such case,
install the device driver by following the instruc-
tions appearing on the screen.

3. When the meter is connected to a PC for the
first time, the PC automatically detects the
meter. The message "New Hardware Found"
appears on the screen and the hardware
detection wizard starts.

The steps of the wizard may vary from OS to
OS; follow the on-screen instructions and install
the device driver.

Found New Hardware

HIOKI 3661 OPTICAL POWER METER

Installing ...
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The driver installation procedure is explained for each OS as
below.

WindowsXP

1. Insert the bundled CD-R Hioki 3661 USB Utility
into the CD-ROM drive.

2. The "Found New Hardware Wizard" dialog
box appears.
Check "Install the software automatically" and
then click the [NEXT] button.

Found New Har dware Wizand

‘Welcome to the Found New
Hardware Wizard

This wizard helps you instal software for

HIOKI 3661 OPTICAL POVWER METER

(). 1f your hardware came with an installation CD
<& or Hoppy disk. insert it now.

“What do you want the wizard to do?

®jnstall the software automatically |

© Install from a list or specific location [Advanced)

Click Nest to continue.
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3. Click the [Continue Anyway] button.
After the button is clicked, Windows starts to
copy the files.
When the software is scanned by the OS, a
warning saying that this software has not been
certified by Microsoft is appear. Ignore the
warning and continue the installation.

Hardware Installation

r} The software you are instaling for this hardware:
.
HIOKI 3661 OPTICAL POWER METER

has not passed Windows Loga testing to weily its compatibilty

with Windows %P [Tell me why this besting ks important. ]

Conlinuing your installation of this saftware may impair

bilize the correct aperation of your system
mediately o in the future. Microsoft strangly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

| Continue Anpway ) ST0P Installaion |

4. Click the [Finish] button.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The sz st Srished instalirg the softase bor

HIOKI 367 DPTICAL POWER METER

Cheh, Frash 1o chove the vazoed

5. When the "Found New Hardware Wizard"
dialog box has disappeared, remove the CD-R
from the CD-ROM drive.
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Windows2000

1. The "Found New Hardware Wizard" dialog
box appears.
Click the [NEXT] button.

Welcoma to the Found New
Hardware Wizard

This wizatd halps pouinitall s davica
[ -

To contrus. chck: Nedt

= T

2. Insert the bundled CD-R Hioki 3661 USB Utility
into the CD-ROM drive.

3. Check "Search for a suitable driver for my
device" and click the [Next] button.

Thiz wized vel commpletn the nstalate bos i devicn.
@ HIIK 3661 OFTICAL PIWER METER

Windowes
meech driver fles for your new device. To locate diver fles and complete e
nitsllation chck Mest.

‘Whiat de pon man the sz o da?

 GawchTor & oakabls Arver oty & i}

1 Dinply all of tha | ; e e s

‘ap\ |
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4. Check "CD-ROM drive" (leave all other boxes
blank). Click the [Next] button.

Lecate Duiver Files L
Wihien o ptaa wabet Windoeat 1 sasich bod v flas?

5. Click the [Next] button.
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6. Click the [Finish] button.

Completing the Found New
Hardware Wizard

HIDKD 36651 OFTICAL PEOWER METER

Wikt has rashed rolaling the: solftwans lor Bt devac

T close his wirand, chei. Firith

R )

7. When the "Found New Hardware Wizard"

dialog box has disappeared, remove the CD-R
from the CD-ROM drive.
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WindowsMe

1. Insert the bundled CD-R Hioki 3661 USB Utility
into the CD-ROM drive.

2. The "Add New Hardware Wizard" dialog box
appears.
Check "Automatic search for a better driver"
and click the [Next] button.

| Add Hew Hasdwase Wizard

‘Windows hat found the following new hardware:
ZEE1 DFTICAL PIWER METER

Wt wonid o B 15 ds?
= [esaie sesich o bete vl ec
 Spocily the locaton of the iver Arbeanc)

3. Click the [Finish] button.

(Add Hew Hardware Wizard

E HIOEI 3661 OFTICAL POWER METER

Wirickoves has [rssted ristaling Be e haidveare devics.

4. When the "Add New Hardware Wizard" dialog
box has disappeared, remove the CD-R from
the CD-ROM drive.
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Windows98

1. The "Add New Hardware Wizard" dialog box
appears.
Click the [Next] button.

Add Mew Hardware Wizard

This wizard searches for new drivers for

HIOK] 3661 OPTICAL POWER METER

A device diiver is a software program that makes a
harduare device work

g caos

2. Check "Search for the best driver for your
device" and click the [Next] button.

Add New Hardware Wizard

What do you want Windows to do?

{Recommended)

¢ Display a st of al the diivers in a specific
location, so you can select the diiver you want

< Back Cancel

3. Insert the bundled CD-R Hioki 3661 USB Utility
into the CD-ROM drive.
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4. Check "CD-ROM drive" (leave all other boxes
blank). Click the [Next] button.

Add New Hardware Wizard
“windowss will search for new drivers in its driver database

on your hard diive, and in anp of the fallowing selected
locafions. Click Neat to start the search.

T~ Eloppy disk diives
¥ CD-ROM dive
I= | icrosaft Windoys Updste:

et a location:
E I
BIansh

< Back. Cancel |

5. Click the [Next] button.
After the button is clicked, Windows starts to
copy the files.

(Add Hew Hardware Wizard
‘Windows ditver fle search for the device;

HIE] 351 OFTICAL POWER METER

dervce. ek Back 1o select & cileerit dive, of chck, Newd.
B0 covinue.

Lo:aton o dires.

EF.WISSB'I.INF

e =
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6. After a short time, the screen below appears;
click the [Finish] button.

(Add Hew Hardware Wizard

7. When the "Add New Hardware Wizard" dialog
box has disappeared, remove the CD-R from
the CD-ROM drive.
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5.1.2 Installing Application Software

Installing
1. Close all currently active applications on the
PC

2. Insert the CD-R Hioki 3661 USB Utility supplied
with the instrument into the CD-ROM drive.

3. Open the folder [English] included on the CD-
R, then execute Setup.exe.

This activates the installer and open the "Hioki
3661 USB Utility" window.

welcome to the InstallShield Wizard for Hioki
3661 USB Utility English version

The Installshield(R) Wizard wil install Hioki 3661 LSB Uty
English version on your computer, To continue, click Next,

WARNING: This program is pratected by copyright law and
international reaties

4. Click [Next].
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5. To set up the installing destination:
Select [Custom] and click [Next].
Click [Change] in the "Custom Setup" window,
then specify the installing destination folder.

To install by default:
Select [Complete] and click [Next].

W& Hioki 3661 USB Utility English version - InstallShield Wizard

Setup Type ﬂ'. s l“

Chonse the sstup type that best suis your needs, |

Please slect a setup type,

®Lomplete
&l program features will be installed. (Requires the most disk
space.)

O tustom

Cheass which program Features you want installsd and whers they
will be installed. Recommended for advanced users.

< Bk, Cancel

6. Click [Install].

W& Hioki 3661 USB Utility English version - InstallShield Wizard

Ready to Install the Program ". 3 l“

The wizard i ready ta begin instalation. |

Click Install to begin the installation,

1F you wark b review or change any of your installation settings, dick Back, Click Cancel ta
exit the wizard,

<Ea[k< If___instal 7 ) Cancel
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7. When installation ends, click [Finish] in the
checking window.

& Hioki 3661 USB Utility English version - InstallShield Wizard 3

InstallShield Wizard Completed

The InstalShisld Wizard has successfully instaled Hioki 3661
LISB Uiy English version, Click Firish to exit the wizard,

Installation is now complete.

Select [Program] - [HIOKI] - [Hioki 3661 USB
Utility] from the [Start] menu of Windows to acti-
vate the application.

Uninstallation

1. Select [Setup] - [Control Panel] from the
[Start] menu, then click [Add/Remove
Programs].

2. Select "Hioki 3661 USB Utility," then click
[Remove] or [Change/Remove].

3. Uninstall the program by following the
procedure appearing on the screen.
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5.2 Connecting the Meter to a PC

NOTE

1. Turn on the meter.

2. Connect the meter to the PC using the supplied
USB cable (insert the plugs firmly).
The meter displays "USb", and all keys except
PWR are disabled.

HShH

The APS (auto power save) function is effective
even when the meter is connected to a PC with the
USB cable. When the APS function is on, if there
is no communication for approximately ten
minutes the power of the meter is automatically
turned off.

3. Start the Hioki 3661 USB Utility.



50 I 5.2 Connecting the Meter to a PC

4. The list of measurement wavelengths and
measured values is displayed.

i1 Hioki 3661 USB Utitity = |[B[X]

File  Communication Help

@ & h a ®

Read Readall | Erase Edit Exit
Wavelength | Murnbet of data |
850 nm 1000
1300 nm 0
O1310mm 151
O 1470 nm 0
1490 nm 0
O 1550 nm 351
O 1625 nm 0

SerialMo, 050525104 Ready
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NOTE ° If, as shown below, the list of measurement
—~=. wavelengths and measured values does not
appear, verify the USB connections.

S

Exit

| ‘Wavelength | Number of data ‘

Message box

The connection of the 3661 confirming...

2

I
IChecklng conneckion...  Ready ; I

» Do not disconnect the meter from the PC while
the application program is running.

« Exit the application program before disconnecting
the meter from the PC. Avoid connecting and dis-
connecting the meter from the PC unnecessarily,
as this could reduce battery charge capacity.

* When conforming the connection of the 3661
with the PC, select [Communication]-[Check
connection] on the Hioki 3661 USB Utility menu
bar.
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5.3 Transferring Measurement Data

NOTE

Stored measurement data (measured optical
power and loss values) for each programmed
measurement wavelength is transferred from the
meter to the PC in CSV format.

1. Connect the meter to the PC using the supplied
USB cable.

2. Start the Hioki 3661 USB Ultility.
< 5.2 "Connecting the Meter to a PC" (49 page)

3. Transfer measurement data from the meter's
memory.

« To transfer data for a specific wavelength:
After clicking the check box for the measurement
wavelength of the data to transfer, select
[Communication]-[Read] on the Hioki 3661

USB Utility menu bar, or left click 2 (Read)

Read
on the tool bar.
* To transfer data for all programmed wave-
lengths:
Select [Communication]-[Read all] on the Hioki
3661 USB Utility menu bar, or left click

-+

(Read All) on the tool bar.

54
+
Read 4l

Do not disconnect the USB cable while transfer-
ring.
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4. Decide the destination to save the data, and
click [Save].

Save As

Sawe in: | (L] My Documents

l;é.My Music
;\ﬂMy Pictures

A comment can be attached to the file.

Example of Transferred Data (Excel display)

A | B [ © [ D [ E ]
[ 1 |HIOKI 3661 Measurement Data
[ 2 |CommentHioki 3661 Example
| 3 |Hioki 3661 Serial No:050528104
[ 4 |Wavelength Mumber of data
| 5 |850nm 1000
| & [1300nm 0
| 7 [1310mm 151
| & [1470mnm 0
| 2 [1480mm 0
| 10 [1550nm 351
[ 11 [1625nm 0
| 12 [1850mm 0
|13
[14 | 850nm 1300nm
| 15 |Address  Power[dBm] Loss[HB] Reference[dBm] Power([dBm]
| 18 | 0 352 155
|17 | 1 285 1.55
|18 | 7 321 155
EER 3 Lo 1.55
| 20 | 4 411 155
| 21 | 5 385 155

5. Exit the Hioki 3661 USB Utility.

6. Disconnect the USB cable from the meter and

the PC.
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5.4 Erasing Measurement Data

NOTE

All measurement data stored in the meter can be
erased (Erase All).

1. Connect the meter to the PC using the supplied
USB cable.

2. Start the Hioki 3661 USB Utility.
5.2 "Connecting the Meter to a PC" (49 page)

3. Select [Communication]-[Erase] on the Hioki
3661 USB Utility menu bar, or left click

:&’ (Erase) on the tool bar.

Deleted measurement data cannot be restored.
Because erased measurement data cannot be
recovered, transfer needed measurement data
before erasing.

< 5.3 "Transferring Measurement Data" (52 page)

4. Exit the Hioki 3661 USB Utility.

5. Disconnect the USB cable from the meter and
the PC.
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5.5 Programming Measurement Wave-
lengths

Measurement wavelengths are programmed in the

meter.

* Any measurement wavelength can be pro-
grammed in 5 nm steps.

* Up to eight wavelengths are programmed for
measurement (or fewer by deleting unneeded
wavelengths).

1. Connect the meter to the PC using the supplied
USB cable.

2. Start the Hioki 3661 USB Utility.
<5.2 "Connecting the Meter to a PC" (49 page)
3. Select [Communication]-[Edit] on the Hioki

3661 USB Utility menu bar, or left click %

(Edit) on the tool bar to display the Wavelength
Settings screen.
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Wavelength Settings

‘Waavelength list [Max 8]

[w] 850 nm*
11300 nm
11310 nm
11470 nm
11490 nm
11550 nm
11625 nm

®

Delete

‘Wavelength[hm]

> 3

£50 z

Apply

LCloze

Screen Description

Delete

Deletes selected wavelength data
from the "Wavelength list".

Add

Adds the wavelength specified by
"Wavelength  [nm]" to the
"Wavelength list".

Asterisks (*) indicate added wave-
lengths. If a wavelength cannot be
added, delete an existing wave-
length first (a maximum of eight
wavelengths can be programmed).

Apply

The wavelengths in the
"Wavelength  list" are  pro-
grammed in the meter.

Close

Closes the Wavelength Settings
screen.

4. Click the check box for the measurement
wavelength of the data to delete from
"Wavelength list", and left click [Delete].
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5. Program the wavelength to add with

NOTE_ *

"Wavelength[nm]", and left click [Add]. The
wavelength is added to the "Wavelength list",
and marked with an asterisk. Repeat to
program multiple wavelengths.

. Left click [Apply]. The wavelengths in the

"Wavelength list" are programmed in the
meter.

A wavelength is not programmed in the meter
until you left click [Apply].

Because measurement and reference value data
for deleted wavelengths is erased, be sure to
transfer needed measurement data before repro-
gramming wavelengths.

< 5.3 "Transferring Measurement Data" (52 page)

7.

Left click [Close] to close the Wavelength Set-
tings screen.

. Exit the Hioki 3661 USB Utility.

. Disconnect the USB cable from the meter and

the PC.
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Specifications

6.1 Measurement Specifications
Measurement Optical power measurement, optical loss
function measurement
« Optical power measurement
Measures the absolute value of input
power. (Unit: dBm)
« Optical loss measurement
Uses optical power as a reference to auto-
matically calculate the difference between
that reference and the measurement
undertaken. (Unit: dB)
Calibration 850 nm, 1310 nm, 1550 nm
wavelength
Measurement 800 to 1660 nm (up to eight wavelengths

wavelengths

can be programmed in 5 nm steps)
Pre-programmed measurement  wave-
lengths: 850, 1300, 1310, 1470, 1490,1550,
1625 and 1650 nm (Programable in 5 nm
steps)

Measuring range

-60 dBm to +9 dBm, auto-ranging

Measuring
accuracy

10.22 dB (£5% )

(Conditions for guarantee)

Wavelength: Hioki's standard wavelength

for 1310 nm or 1550 nm"

Power: -10 dBm, continuous wave (CW)

Optical fiber: Single mode fiber, FC master
connector, PC polishing
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Operating 2315°C (73141°F), 80%RH or less
temperature and

humidity for guar-

anteed accuracy

Period of guaran- 1 year

teed accuracy

Resolution Optical power measurement: 0.01 dBm
Optical loss measurement :0.01 dB

Maximum rating +10 dBm

Detector type InGaAs

Detector size ¢1 mm
Screen- Approx. 350 ms
updating rate
Display LCD
Optical fiber Single mode, multi mode
(Core diameter = 62.5 um, NA = 0.275)
Connector FC, SC

(Use the optional connector adapter.)

Memory function < Memory storage

Stores a measurement at an address of
between 000 and 999; if there is already
data at the specified address, the old data
is replaced by the new data.

* Memory deletion
All data is deleted at once.
(Press the SAVE DATA key when turning
on power.)

* Number of Memory Data
1000 measurements for every wavelength
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Additional * Auto power save

functions Power is turned off automatically if there is
no key operation for more than ten min-
utes.

To disable the function, hold down the
PWR key for more than five seconds when
turning the power on.

» Settings backup
The settings at the time of shutdown are
saved and the meter is started up with the
saved settings when the power is turned
on again.

 Battery check
If the battery voltage falls below 4 V, the
battery indicator lights.
(Accuracy is not guaranteed when the indi-
cator is on.)

Interface USB Verl.1
Content of communications: Measurement
data in the memory is transferred to a PC .
Programming measurement wavelengths
(using the bundled application software)

*: Hioki's Standard Wavelength

The term "Hioki's standard wavelength" is used to avoid
ambiguity in the conditions for the measurement accuracy
guarantee.

The calibration wavelength is a value inherent to a light
source for adjustment and calibration. The sensitivity of a
detector is usually dependent on wavelength, but varies
from element to element. Furthermore, the output beam of
a laser light source has a wavelength inherent to each light
source. A fixed wavelength cannot be set for the sake of
product maintenance.
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6.2 General Specifications

Rated power DC15V X4
supply LR6 alkaline battery 1.5V X 4
Maximum rated 0.5 VA

power

Operating time

Continuous measurement: Approx. 40 hours
(Ambient temperature of 23°C (73°F))

Size Approx. 85W X 192H X 35D mm (3.35"W X
7.56"H X 1.38"D) (excluding projections)

Weight Approx. 300 g(10.6 oz.) (excluding batteries)

Operating 0 to 40°C (32 to 104°F), 80%RH or less

temperature (no condensation)

and humidity

Storage -10 to 50°C (14 to 122°F), 80%RH or less

temperature (no condensation)

and humidity

Operating Indoors, altitude up to 2000 m (6562 feet)

environment

Applicable Safety EN61010 Pollution Degree 2

standards EMC EN61326

Accessories

3853 CARRYING CASE........ccccvvvveieeninns
CD-R of application software ....

Options

9730 CARRYING CASE

9731 FC CONNECTOR ADAPTER

9732 SC CONNECTOR ADAPTER

9735 FC-FC OPTICAL FIBER CABLE
9736 SC-SC OPTICAL FIBER CABLE
9737 SC-FC OPTICAL FIBER CABLE
9738 OPTICAL CONNECTOR CLEANER
9739 SPARE CLEANER
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Maintenance and
Service

Never modify the instrument. Only Hioki service

ACAUTION engineers should disassemble or repair the instru-
ment. Failure to observe these precautions may
result in fire, electric shock, or injury.

7.1 Battery Replacement

AWARN’NG  To avoid a shock hazard, disconnect the USB
LANANINY cable before replacing the batteries.

« After replacing the batteries, replace the cover
and screws before using the product.

* Do not mix old and new batteries, or different
types of batteries. Also, be careful to observe
battery polarity during installation. Otherwise,
poor performance or damage from battery leak-
age could result.

» To avoid the possibility of explosion, do not short
circuit, disassemble or incinerate batteries.

* Handle and dispose of batteries in accordance
with local regulations.

ACAUT’ON * To avoid c_orrosion from battery Iga}kage, remove
VAVIIVIY  the batteries from the product if it is to be stored
for a long time.

« If a optical fiber cable is bent or twisted, this may
result in damage to the cable. Be sure to discon-
nect the optical fiber cable before replacing the
battery.
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NOTE

» The “{=]" indicator appears when battery voltage
becomes low. Replace the batteries as soon as
possible.

» Use the specified battery (LR6 alkaline battery)
only. Other batteries, (manganese batteries, for
example) run out more quickly than alkaline bat-
teries.

If the “d=]" indicator is blinking when power is
turned on, the battery is running low. Replace with
a new battery.

A\
AP

il
- 3000..

A 1
‘3 U nm

1. Turn off power and disconnect the optical fiber
cable from the meter.

2. Remove the setscrew and open the battery
cover.

3. Replace four batteries.

4. Replace the battery cover and tighten the
setscrew.

NN

—
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7.2 Attaching/Detaching Connector
Adapter

/\CAUTION

NOTE

The mating portions of the detector and the con-
nector adapter are machined to a high degree of
precision. Make sure that those portions are free
of dust or other foreign substances before con-
necting them. In particular, the detector window
needs meticulous care; if there is dust in the inter-
face or a scratch on the detector window, the
meter may not satisfy performance specifications.

Attaching Procedure

Fit the connector adapter onto the detector and
rotate it clockwise. Tighten it by hand.

Detaching Procedure

Rotate the connector adapter counter-clockwise to
remove it.

Be sure to replace the cover to the main device
and the adapter's dust cap for protection against
damage and dust when the meter is not in use.
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7.3 Attaching the Strap @

Use the strap to carry the instrument, or to hang it
up at the installation location.

A Attach both ends of the strap securely to the
M instrument. If insecurely attached, the instrument
may fall and be damaged when carrying.

Attaching the strap

Insert each end of
the strap through
an installation slot
on the instrument.

Feed each end of
the strap through
its clasp.

Feed each end
through its stop-
per.

Tighten the strap suffi-
ciently to prevent loos-
ening or twisting.
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7.4 Cleaning

7.4.1 Cleaning the Product

To clean the product, wipe it gently with a soft cloth
moistened with water or mild detergent. Never use
solvents such as benzene, alcohol, acetone, ether,
ketones, thinners or gasoline, as they can deform
and discolor the case.

7.4.2 Cleaning Detector Window

/\CAUTION

« Do not touch the detector window. If the detec-
tor window is not clean, the meter may not sat-
isfy performance specifications.

* Do not use organic solvents other than ethyl

alcohol as they may damage the detector win-
dow.

* Be sure not to damage the detector window with

a sharp object (e.g., the tip of a pair of tweezers)
or hard surface. If the detector window is dam-
aged, the meter may not satisfy performance
specifications.

1. Remove the connector adapter.
2. Gently wipe the detector window using a lens

cleaning paper or other lint-free material.

If fibers are left on the detector window, blow
them off using a blower brush designed for
optical lenses.

If necessary, gently clean the surface with a
lens cleaning liquid or ethyl alcohol.
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7.4.3 Cleaning Cable Connector

/\WARNING

/\CAUTION

Use the 9738 OPTICAL CONNECTOR CLEANER
to clean the connector of the optical fiber cable.

When cleaning the connector of a optical
fiber cable, never look directly into the end of
the optical fiber cable or observe it through a
magnifying glass if the cable is connected to
an operating optical output device as this can
lead to eye damage or visual impediment.

ﬁ-@-%
k ®

When cleaning the end of the optical connector, do
not apply too much force with the cleaning cloth.
This may result in damage to the connector and
the meter may consequently fail to satisfy perfor-
mance specifications.
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1. Squeeze the lever of the 9738 OPTICAL
CONNECTOR CLEANER and the shutter
opens, revealing the cleaning cloth.

2. While squeezing the lever, gently press the end
of the optical connector against the cleaning
surfaces (cleaners held in the slot shown) at a
right angle. Slide the connector once in the
direction of the arrow marked on the cleaners.

3. Slide the connector once per cleaning surface.
There are two cleaning surfaces; thus slide the
connector a total of two times. Release the
lever and the shutter shuts.

Cleaning surface

NOTE Always clean the optical connector end face
(ferrule) of the optical fiber cable before
connecting.
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7.5 Error Indication

When an error occurs, an error indication appears
on the LCD as shown below.

APS
- - - -
[P0 ) omn
{310
]
LO m

"Err0" appears when an inappropriate
value is stored as a reference.

If you store a measurement as a refer-
ence when the measurement is "Lo" or
"Hi" in optical power measurement,
"REF.DATA" blinks and "Err0" appears.
(The reference value is updated.)
Press any key except the PWR key,
and "Lo" (or "Hi") is shown for the ref-
erence data. The optical loss mea-
surement shows "----" If the
measurement data is stored, "---- dB"
is stored, but not transffered to the PC.
(Itis included in the number of data.)

Errl

APS

Err i

The calibration value may be cor-
rupted. All the keys except for the
PWR key are disabled and you cannot
perform measurement. (Data transfer
by USB communications is not avail-
able either.)

The meter may be malfunctioning.
Contact your vender or nearest Hioki
office.
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7.6 System Reset

Turn on the power while holding down the
ADDRESS key A + W¥. The screen shown below
is displayed. After the system reset has been
completed, the optical power measurement mode
screen appears.

\ | /
N V4

N s

)
Ly r-
I \Blinking

ALL

Details of System Reset

System reset initializes the following (returns them
to default setting).

Measurement mode:
Optical power measurement mode

Measurement wavelength: 1310 nm
Pre-programmed measurement wavelengths:

850 nm, 1300 nm, 1310 nm, 1470 nm, 1490 nm,
1550 nm, 1625 nm, 1650 nm

Reference:
0 dBm (for all the measurement wavelengths)

Memory: No data (All the addresses for all the
measurement wavelengths)
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Service

7.7 Service

If the product seems to be malfunctioning, con-
firm that the batteries are not discharged, and
that the USB cable, optical fiber cable are not
open circuited before contacting your dealer or
Hioki representative.

When sending the product for repair, remove the
batteries and pack carefully to prevent damage
in transit. Include cushioning material so the
instrument cannot move within the package. Be
sure to include details of the problem. Hioki can-
not be responsible for damage that occurs during
shipment.
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Appendix

8.1 Explanations

Optical Power Measurement

Assuming the energy of the input light to be mea-
sured is "E" [mW], the measurement "P" is
obtained as below

P [dBm] O 10Iog10%

P: Measurement [dBm]
E: Energy of input light [mW]

Optical Loss Measurement

Loss of optical energy "Ploss" is calculated from
the equation below, using the value obtained by
reference measurement "Pref" [dBm] and the mea-
surement "P."

Ploss [dB] = Pref [dBm] - P [dBm]

0 10logsg ErleEnEva\’]\ﬂ 10I09101{m\\:\v],]

E
0 - 10logyg Eref

Ploss: Optical loss [dB]
Pref : Reference [dBm]

P : Measurement [dBm]
Eref : Energy of light input through the reference
cable

E : Energy of light input through the cable to be
measured
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8.2 Options

9730 CARRYING CASE

The carrying case houses the 3661-20 OPTICAL
POWER METER, 3662/3663 LASER LIGHT
SOURCE, connector adapters, reference cable,
and 9738 OPTICAL CONNECTOR CLEANER.

9731 FC CONNECTOR ADAPTER

FC connector adapter for the 3661-20 OPTICAL
POWER METER (with dust-cap attached)

9732 SC CONNECTOR ADAPTER

SC connector adapter for the 3661-20 OPTICAL
POWER METER (with dust-cap attached)
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9735 FC-FC OPTICAL FIBER CABLE
FC-to-FC reference cable (Length: 2 m)

9736 SC-SC OPTICAL FIBER CABLE
SC-to-SC reference cable (Length: 2 m)

4

9737 SC-FC OPTICAL FIBER CABLE
SC-to-FC reference cable (Length: 2 m)

Hioki's optional optical fiber cables (9735, 9736
and 9737) are optical fiber cables with an ordinary
optical connector. (They are not equipped with a
master optical connector.)

9735/9736/9737 OPTICAL FIBER CABLE
Specifications

Cable 1.3 um-band single-mode optical
fiber cable

Connection |0.5 dB or less

loss

Return loss [45.0 dB or more

Minimum |30 mm (Do not allow to remain bent
bending for a long time.)
radius
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9738 OPTICAL CONNECTOR CLEANER
Cleaner for optical fiber cable connector

9739 SPARE CLEANER

Refill for the 9738 OPTICAL CONNECTOR
CLEANER (6-rolls)
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%/ /. /é] .
1 October 2008 iy M rgape

Atsushi Mizuno

Director of Quality Assurance

3661A999-02
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Technical Support Section

» All reasonable care has been taken in the production of this manual,
but if you find any points which are unclear or in error, please contact
your supplier or the International Sales and Marketing Department at
Hioki headquarters.

* In the interests of product development, the contents of this manual are
subject to revision without prior notice.

» The content of this manual is protected by copyright. No reproduction,
duplication or modification of the content is permitted without the
authorization of Hioki E.E. Corporation.

Printed on recycled paper Printed in Japan
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