User’s Model SU1005A
Manual AQ2160-02

Optical Powermeter

YOKOGAWA ’ IM SU1005A-01E

Yokogawa Meters & Instruments Corporation 3rd Edition



Contents

Software License Agreement — «««:srrrssrrrriiaai s iv
1. Before Using the Instrument ~ ---r-everervererrianns 1
1-1 Foreword = srecerrrressiotnaiiitiiaiisataanssasaannns 1
1-2 Features of the Instrument ~ -«-rrerreereereeeeeens 1
1-3 Warranty =~ srreeereeeee e 1
1-4 Checking the Contents of the Package ~ «---r-rreveees 1
1-5 Trademarks @ = = = rrrrersereareaaai i anas 2
1-6 Safety SymbOlS ................................. 3
1-7 Specifications =~ crrrrreeeeeeriiei e 8
1_8 PeriOdiC Ca”bration ................................. 9
2. Explanation of Function =~ -rrrrssrriaiiaiiiiianan 10
2-1 Names of Parts ----vrrrrrrrrrrrrsrrcetiiinnnnns 10
2_2 Keys ............................................. 11
D-3 SCrEEMS  rrrrrrrrrrrmssrrrerstssssasnessrseensannns 13
2_4 MOde ............................................. 15
2-4-1 Normal Measurement Mode  =r:rrrrererererereens 16
2-4-2 Memory measurement Mode = :--rererereieieene 17
2-4-3 Detailed Display Mode (Memory Recall Mode) ----- 17
2-4-4 Data Clear Mode = = srrrreerrrsareaaaacann 17
2-4-5 USB Mode = = srreseeressasiasaaiens 18

2-5 Other FUNCHONS = rrrerrrremrrrsanrerannrerannrnns 19
2-5-1 Backlight =~ srrrrrresrii e 19
D-5.2 POWEr SQVe = trrrersrrrrrrriaiiiiiattaaaaaanns 19
2-5-3 Battery Check — =xrxrrresrrrreesrseeeiiiiinns 20
2-5-4 Resume = = = srrrrrerrersasaasaasaiaaiaianas 20
2_5_5 System Reset .................................. 21
2_5_6 User Ca”bration .................................. 22




3_ Measurement .....................

3-1 Preparing for Measurement ----
3-1-1 Installing the Batteries ----

3-1-2 Attaching a Connector Adapter -------=srssrenaans
3-1-3 Connecting the Optical Connector (Optical Fiber) - --

3-1-4 Attaching the Neck Strap -

3-2 Turning the Power Supply ON and OFF -----e-xeeveee-s

3-2-1 Turning the Power ON

3-2-2 Turning the Power OFF ----

3-3 Entering Measurement Conditions ~ ---r--=rrererereen
3-3-1 Entering Settings for Light Receiving Mode -+ +------

3-3-2 Setting the Wavelength :
3-3-3 Entering Averaging Settings

3-4 Power Measurement (Absolute Value Measurement) - - -
3-5 Loss Measurement (Relative Value Measurement)
3-5-1 Setting the Displayed Measured
Value as the Reference Value  »«+-rrererrerrereeees
3-5-2 Setting an Arbitrary Value as the Reference Value - - -

3-6 High Power Measurement :

3-6-1 Measuring after Editing the CAL Valug ---------====
3-6-2 Measuring after Automatic Setting of the CAL Value

3-6-3 Clearing the CAL Value

4. Saving Measured Data ------------

4-1 Saving to Standard Memory -
4-2 Saving to User Memory :

5. Recalling and Deleting Saved Measurement Data =-+---

5-1 Recalling Saved Data .

5-2 Setting Measurement Conditions Based on Saved Data

(All Set) .
5-3 Deleting Saved Data .
5-4 Deleting All Saved Data at Once

34
35
36
37
38
39

40
40
41

42
42

43
44
46




. Transferring Data ..................................
6-1 Preparation ....................................
6_2 Up|OadIng Measured Data ........................
6_3 Upload ReSUItS ........................
6-4 Deleting All Unnecessary Data after Upload - ------+--=+

. Insta"ing the USB Soﬂware .........................

7_1 PC System Requirements .........................

7-2 Installing the USB Application Software -« ------=r=ssr=s
7_3 Installing the Drivers ...............................
7_4 Unlnstalllng the Software ............................

. Error Messages ------------------------------------
. Handling Precautions .................................

9_1 Precautions during USG .........................
9-2 Precautions When Using the Batteries -----r----rr----

9-3 Precautions When Using the AC Adapter -+« --=r--erxx

9-4 Disposing of the Instrument ~ «=--rerreerereernnrnnes

10. If You Suspect a Malfunction @~  «r-orreerrveeiiiainnn .

10-1 The instrument doesn’t work when the power is ON. ---
10-2 Normal measured values are not displayed. ==+====--
10-3 Cannot transfer data via USB. =x==sr=ssrecnracnnn

10-4 When the instrument starts up, the backlight
automatically blinks and does not stop.---===r=x=x=x-

10-5 All set can not be executed. --------rrrrrrrreinaanan
10-6 Can not save or delete measured values. ==========

Drawings

+ Outline drawing of the AQ2160-02 Optical Powermeter
* Outline drawing of the SU2004A-*** connector adapter

53
53
53
55
56

57

59
59
60
61
61

61
61
62
62

62
62
62

63
64




SOFTWARE LICENSE AGREEMENT

ATTENTION!

If you wish to use any of this software of Yokogawa Electric Corporation and
Yokogawa Meters & Instruments Corporation (hereinafter referred to as
"Yokogawa"), please carefully read, completely understand and, without any
objection and reservation, accept and agree to all and any of the terms and
conditions of this SOFTWARE LICENSE AGREEMENT (hereinafter
referred to as the "Agreement”). Using any of such software, without
Yokogawa's approval to use such software after your following all
procedures described above, shall be directly deemed improper and/or
unlawful. If any of the terms and conditions of this Agreement are null and
void, amended, prohibited or otherwise in or under your country and
jurisdiction, you shall not use and would not be granted to use any of such
software.

1. Grant of License

Provided that the one who wishes to use the Software defined below
(hereinafter referred to as the "Licensee"), without any objection and
reservation, accepts and agrees to any and all of the terms and conditions
of this Agreement, Yokogawa grants the Licensee the right to use one (1)
copy of the software of Yokogawa set forth in Appendix A attached hereto
(hereinafter referred to as the "Software") free of charge and subject to the
terms and conditions of this Agreement.

2. Terms and Conditions of License

(1) Yokogawa grants the Licensee non-transferable and non-exclusive
license to use the Software, which Yokogawa owns under copyright,
industrial property right and/or any other right.

(2) The Licensee is granted, provided that the Licensee complies with the
terms and conditions of this Agreement, to use the Software and produce
derivatives through using the Software, provided, however, that the
Licensee shall not copy, sell, distribute, transfer, lend, pledge, transmit nor
sub-license to use the Software to any third party.

(3) In no event, should Yokogawa be obliged to provide the Licensee and
a third party with services, information, maintenance, up-grade, revision-up
and otherwise in connection with or relating to the Software and its
derivatives.
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3. Limitation for Specific Uses

(1) Except in the case that the Licensee and Yokogawa agreed in writing
separately, the Software is not designed and/or made specially for the
purpose of service of aircraft or ships or support on the ground, or planning
for, design for, construction of, maintenance of, operation of or use at
facilities of nuclear and atomic energy.

(2) When the Licensee uses the Software for the purposes described in
the preceding Article 3 (1) , Yokogawa shall not bear any and all liability and
responsibility for claims and losses arising out of or in relation to such uses.

4. Up-Grade and Revision-Up

When the Licensee receives the up-grade or the revision-up for the
Software from Yokogawa, the Licensee shall, without delay, install such
up-grade or revision-up in the computer(s) on which the Licensee uses the
Software. Further, the up-grade or the revision-up which is substituted for
or is added to the Software shall be considered as the Software and the
Licensee shall agree to comply with the terms and conditions of this
Agreement in order to use such up-grade or revision-up.

5. Intellectual Property Infringement

When any third party should demand injunction, initiate a law suit, or
demand damages under patent right, utility model right, design patent right,
trademark right, copyright and/or any other rights relating to any of the
Software including related materials or when, at Yokogawa's judgment,
there is possibility of such assertion as stated above, Yokogawa shall be
entitted to, at Yokogawa's discretion, take any of the following
countermeasures.

a. To acquire the necessary right from a third party which has lawful
ownership of the right so that the Licensee will be able to continue to use
such Software;

b. To replace such Software with the one, which avoids the infringement;

c. To remodel such Software so that such Software can avoid the
infringement of such third party's right; or

d. To terminate this Agreement and end granting to use such Software.

6. WARRANTY DISCLAIMER

YOKOGAWA PROVIDES THE LICENSEE WITH THE SOFTWARE ON AN
"AS IS" BASIS, WITHOUT ANY KIND OF WARRANTY AND
REPRESENTATION, WHETHER EXPRESS OR IMPLIED. THE
LICENSEE SHALL INDEMNIFY AND HOLD YOKOGAWA HARMLESS
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FROM AND AGAINST ANY CLAIM, DEMAND, LAWSUIT, DAMAGE(S) OR
OTHERWISE ARISING OUT OF OR RELATING TO USE OF THE
SOFTWARE, OR OTHERWISE AND ANY DEFECT, ERROR OR
OMISSION ON OR IN THE SOFTWARE.

7. LIMITATION OF LIABILITY

YOKOGAWA SHALL NOT BE LIABLE NOR RESPONSIBLE FOR ANY
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL,
PUNITIVE AND OTHER DAMAGE(S), WHETHER IN CONTRACT, TORT,
NEGLIGENCE, STRICT LIABILITY OR OTHERWISE, INCLUDING BUT
NOT LIMITED TO LOSS OF OPERATIONAL PROFIT, LOSS OF
INTERRUPTION OF THE LICENSEE'S BUSINESS, AND LOSS OF
BUSINESS INFORMATION, ARISING OUT OF OR RELATING TO USE
OF THE SOFTWARE, PRODUCTION OF DERIVATIVES, DELIVERY OF
DERIVATIVES TO A THIRD PARTY OR OTHERWISE AND THIS
AGREEMENT, EVEN IF YOKOGAWA HAS BEEN ADVICED, KNEW OR
SHOULD HAVE KNOWN OF THE POSSIBILITY OF SUCH DAMEGE(S).

8. Export

The Licensee shall not (re-)export or transmit, whether directly or indirectly,
the Software, its related documents and technical information, and any
derivative and result, which are created through the use of the Software,
without observation of the export control laws and regulations of Japan and
other related countries, or without acquisition of necessary (re-)export or
import license at the Licensee's responsibility.

9. Termination
(1) Each the Licensee or Yokogawa may, at any time, terminate this
Agreement with written notice to the other party immediately.

(2) Yokogawa may terminate this Agreement without any notice or
demand to the Licensee immediately, if the Licensee breaches any of the
terms and conditions of this Agreement.

10. No Assignment

Neither this Agreement nor any of the rights and obligations hereunder may
be assigned or transferred by the party hereto to any third party without prior
written consent of the other party.

11. Effect of Termination
(1) Articles 6, 7, 11 and 12 shall survive any expiration or termination of
this Agreement.
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(2) When this Agreement is expired or terminated, the Licensee shall
return the Software, its copies and its derivatives to Yokogawa without delay,
and if the Licensee destroys and disposes of the media of the Software
under Yokogawa's consent, the Licensee shall delete the contents of such
media or destroy media surely.

12. Governing Law and Arbitration

(1) This Agreement has been executed and delivered at Tokyo, Japan and
shall be governed by and construed in accordance with the laws of Japan,
without application of its conflict of law principles.

(2) All disputes, controversies or differences which may arise between the
parties hereto, out of or in relation to or in connection with this Agreement
shall be finally settled by arbitration in Tokyo, Japan in accordance with the
Commercial Arbitration Rules of the Japan Commercial Arbitration
Association. The award rendered by the arbitrator(s) shall be final and
binding upon the parties hereto and any right of judicial review by or appeal
or application to courts of or in any country, land, nation, state,
commonwealth or region or under any jurisdiction with respect to any
question of laws in the course of the arbitration or out of the award shall be
excluded.

13. Entire Agreement

This Agreement constitutes the entire agreement between the parties with
respect to the subject matter hereof and shall supersede any previous
understandings or agreements relating thereto.

14. EFFECTIVENESS

THE LICENSEE SHALL WARRANT AND REPRESENT THAT ALL AND
ANY OF THE TERMS AND CONDITIONS OF THIS AGREEMENT ARE
EFFECTIVE AND VALID WITHOUT ANY AMENDMENT, PROHIBITION
OR OTHERWISE, IN OR UNDER THE LICENSEE'S COUNTRY AND
JURISDICTION. IF ANY OF THE TERMS AND CONDITIONS OF THIS
AGREEMENT ARE NULL AND VOID, AMENDED, PROHIBITED OR
OTHEWISE IN OR UNDER THE LICENSEE'S COUNTRY AND
JURISDICTION, THE LICENSEE SHALL NOT USE ANY OF SUCH
SOFTWARE.

Vil



1. Before Using the Instrument
1-1. Foreword

Thank you for purchasing the AQ2160-02 Optical Powermeter.
This user’s manual contains useful information about the instrument’s
functions and operating procedures and lists important handling
precautions. To ensure proper use of the instrument, please read this
manual thoroughly before beginning operation. After reading this
manual, keep it in a convenient location for quick reference in the event
a question arises during operation.

1-2. Features of this Instrument
The AQ2160-02 is a handheld optical powermeter for measuring optical
power levels. Optical loss can be measured by using the instrument in
conjunction with a AQ4270 series light source. The instrument
measures wavelengths in the range from 750 to 1700 nanometers, and
target wavelengths can be specified in 5 nm steps. In addition to
absolute values, relative values indicating the difference from a
reference value can also be measured. Also, measured data can be
saved to the instrument’'s memory for later recall. Data can also be
transferred to a PC for analysis via USB. As the AQ is designed to
prevent, as much as possible, entry of incorrect settings, it allows even
first time users to operate the instrument with confidence.

1-3. Warranty
Prior to shipment, all Yokogawa products must pass strict testing based
on the Yokogawa Quality Assurance System. However, should any
damage occur during manufacturing or shipping that becomes evident
during normal use, please contact the sales office at our headquarters
or your nearest Yokogawa representative. Should this product
experience any malfunction during the warranty period (within one year
from the day of delivery) Yokogawa shall repair the product free of
charge. However, this warranty is invalid for malfunction or damage
resulting from user error, rework or modifications performed by the user,
or natural disasters, even during the warranty period. Also, the warranty
for this product is only valid inside Japan.

1-4. Checking the Contents of the Package
Please check the sections listed below before using the instrument.
If some sections are missing or otherwise inconsistent with the contents
description, please contact your dealer or nearest Yokogawa
representative. The package includes the AQ2160-02 Optical
Powermeter plus the standard accessories listed in the table below
(we recommend that you save the packaging box for future transport of
the instrument.).




List of Standard Accessories

No. | Product Name

Qty.

User's manual

AA dry cells (alkaline)

Neck strap

Carrying pouch

Ginlw(iNn|=

USB application software (CD-ROM)

RS A a (N -

The following options are available for purchase separately.
Also, adapters are required for the connectors you will be using.
For inquiries and ordering, please contact the dealer from which

you purchased the instrument.

Options (Sold Separately)

Ne | Name Model Specifications
1 | Connector adapter | SU2004A-SCC | SC
(for the AQ2160-02) -FCC | FC

-STC | ST
-LCC | LC
-MuUC | MU

2 | Protector SU2002A (for the AQ2160)

3 | AC adapter SU2007A-M PSE conforming type (2-pin)
-C UL/CSA standard type (UL2P)
-F VDE standard type (CEE-C2)
-G AS standard type (AS2P)
-J BS standard type (BS2P) angle

4 | Soft carrying case SU2006A

1-5. Trademarks

Microsoft, Windows, and Windows XP are trademarks or registered
trademarks of Microsoft Corporation in the United States and/or other

countries.

Other company and product names are trademarks or

registered trademarks of their respective companies.




1-6. Safety Symbols

This section describes various symbols that appear in the manual and
on the instrument. These symbols convey information necessary for
correct operation of the instrument, and for preventing injury to the user
and other personnel, and accidents involving, or damage to equipment.
Always heed the information provided by these symbols when operating
the instrument. If this instrument is used in a manner not specified in
this manual, the protective features provided by the instrument may be
impaired. Also, Yokogawa assumes no liability for the customer's failure
to comply with these requirements.

m The following describes levels of damage that can occur as a result of
incorrect operation.

&DANGER Indicates actions or situations that are likely to
result in imminent death or serious injury.

AWARNING Indicates actions or situations that can lead to

death or serious injury.

&CAUHQN Indicates actions or situations that can lead to loss
of data, or physical damage to instruments.

m The following explains warning symbols that must be adhered to.

® Prohibited (indicates prohibition of a particular action).

Indicates that = Indicates that use near water, or
® disassembly is fﬁ} contact with liquids (spills, etc.) is

prohibited. prohibited.

|
Q Indicates that handling with wet hands is prohibited.

Required  (indicates Indicates that the power
0 something that must @ plug must be removed

be done). from the outlet.

0 Read the manual thoroughly, and follow the instructions given.

0 If “Caution,” “Warning,” or “Danger” is indicated in the user’s
manual, follow the corresponding instructions.




& DANGER

When using an AC power supply for this instrument, always
use the AC adapter that came with the instrument. Never
use the AC adapater with any other instrument. Doing so
could result in damage or injury.

=> Fire, electric shock, or malfunction can result.

Do not use a power supply other than the one specified.
Also, do not use with power supply voltages other than those
indicated by this manual.

=> Fire, electric shock, or malfunction can result.

When connecting the instrument to commercial power,
connect directly to a dedicated power outlet. Do not use
extension cords as they can overheat and cause fire.

Do not bring the power cord near any hot objects.
=> The coating on the cord can deteriorate, causing fire or
electric shock.

Do not impair, damage, or attempt to modify the power cord.
=> Fire or electric shock can result.

Never place spent batteries in fire.
=> Explosion, fire, or burns can result.

Do not insert or drop any metal objects into any openings on
the instrument, or inside the instrument.
=> Fire, electric shock, or malfunction can result.

O VLYV LV | ©

The sensor element of this instrument contains indium gallium
arsenide (InGaAs). InGaAs powder and vapor is dangerous.
Therefore, never incinerate, destroy, break, grind, or apply
chemicals to the instrument. Keep separate from general
industrial or household waste, and dispose of the instrument
according to relevant local laws.




A WARNING

Do not plug too many cords into a single power supply outlet.
=> Heating of the cables or fire can result.

Never bend, twist, or pull cables forcefully.
=> Fire or electric shock can result.

If the power cord becomes damaged, have it replaced
immediately by the dealer from which you purchased the
instrument.

=> Otherwise fire or electric shock can result.

Never plug in or unplug the power cord with wet hands.
=> Electric shock can result.

Insert the power plug securely into the power outlet.
=> |f metal or other objects are allowed to contact the plug,
fire or electric shock can result.

When unplugging the power cord always pull by the plug,
never pull by the cord itself.

=> Pulling the power cord can cause damage leading to fire or
electric shock.

Always unplug the power cord from the outlet, and check that
all externally connected wires and cables are removed before
moving the instrument.

=> Otherwise, the cords can become damaged, causing fire
or electric shock.

h e & eB e Y

For safety, always unplug the power cord from the outlet
during periods of extended non-use. Also, be sure to unplug
the power cord from the outlet during lightning storms.

=> Fire, electric shock, or malfunction can result.

%,

Do not use batteries that are not specified for this instrument.
Also, do not use old and new batteries at the same time.

=> Explosion or leakage of the batteries can result, casuing
fire, injury, or contamination of the surrounding area.




Check the polarity of the batteries (plus/minus orientation)
before installing them.

=> Incorrect orientation can result in explosion or leakage of
the batteries, casuing fire, injury, or contamination of the
surrounding area.

Do not bring the instrument into areas with high humidity or
large amounts of dust.
=> Electric shock or malfunction can result.

Do not place the instrument on unstable or inclined surfaces.
=> Physical damage can result if the instrument tips over or
falls to the ground.

Do not place the instrument in areas with frequent vibration or
physical shock.

=> Physical damage can result if the instrument tips over or
falls to the ground.

O L0 @

Never place containers holding liquids or metallic objects on
top of the instrument.

=> If water or metal objects spill onto or enter the instrument,
fire, electric shock, or malfunction can result.

Do not allow water or condensation to contact the instrument.
=> Fire, electric shock, or malfunction can result.

a

If you detect any abnormal conditions such as smoke or
unusual odors or failure of the screen to display, this may
indicate the possibility of fire, electric shock, or malfunction.
Immediately turn OFF the power switch and remove the
power plug from the outlet, confirm that the abnormality
ceases, and contact the dealer from which you purchased the
instrument. Do not attempt to repair the instrument yourself,
as doing so can be very dangerous.

a

If you accidentally drop or damage the instrument, turn OFF
the power switch, remove the power plug from the outlet, and
contact the dealer from which you purchased the instrument.




If the instrument experiences an abnormality, do not attempt
to repair the instrument yourself.

=> Electric shock or damage can result. Also, any repairs
conducted without authorized consent will not be covered by
the product warranty.

Never disassemble or rework the instrument.
=> Fire, electric shock, or malfunction can result.

®
®
@

The light buffer, optical connector, and other sections that
connect to the light source can emit dangerous lasers. Take
care not to injure your eyes.

& CAUTION

temperatures.

causing malfunction.

Do not place the instrument in direct sunlight or areas of high

=> The internal temperature of the instrument can rise,

Do not swing the instrument by its strap.
=> Damage or injury can result.

When placing the strap around your neck, take care not to

choke or strangle yourself.

L= %%

When handling parts that open and close, such as when

changing the battery, take care not to pinch or injure your
fingers.




1-7. Specifications

Specifications of the AQ2160-02 Optical Powermeter

Wavelength range

750 nm—-1700 nm (can be set in 5 nm steps)

Sensor element

InGaAs (1 mme)

Compatible fibers

SM (9/125 pm), GI (50/125 pm), Gl (62.5/125 pm)
fibers

Input type1 Connector adapter (optional)

Power range? -70 dBm—+10 dBm

Noise level® -60 dBm

Accuracy® +5%

Measured value 7-segment, 4-digit display with backlight
display

Displayed units

Absolute values: dBm, mW, yW, nW
Relative values: dB

Range switching

Automatic

Measurement Select CW light, or chopped light (270 Hz, 1 kHz, 2
mode kHz)

Measurement Approximately 330 ms

interval

Display resolution

0.01dB

Relative value

Relative value measurement relative to a set

measurement reference value. Relative value measurement
based on a displayed measurement.
Backlight llluminates while the Backlight key is pressed, and

stays on for approximately five seconds thereafter.

Power saving

Power save function turns the power OFF
automatically if no key is pressed for ten minutes
(function can be turned OFF).

Battery check

Low battery indicator

Resume function®

Restores the settings active when the power was
last turned OFF.

Memory function

Measured values, reference values, or
measurement conditions can be saved or deleted to
or from memory: 1000 (standard memory) + 100
(user memory).

Interface®

USB version 1.1




User calibration
function®

Sets a correction value for the amount of
attenuation in any fixed optical attenuators used in
combination with the instrument.

Power supply

Two AA batteries (alkaline dry cells or nickel
metal-hydride rechargable batteries)’

Operating
environment

Operating temperature: 0-50°C
Storage temperature: -25—+70°C
Relative humidity: 85% or less (no condensation)

Weatherproofing

Conforms to JIS C 0920 (drip-proof) TYPE | and
IEC 60529 Ipx1 (the drip test)®

Dimensions and
weight

Approximately 75 (W) x 152 (H) x 32 (D) mm and
approximately 250 grams (main unit only)

Safety/EMC

Safety: EN61010-1
(Out of conformance since December 1, 2010.)
EMC: EN61326-1 ClassB, Table2 (for use in
industrial locations)

1. Connector type. Specify FC, SC, LC, MU, or ST.

2. The user calibration function setting varies depending on the fixed
optical attenuator used.

3. Ta=23%5°C, at reference conditions (@ 1310 nm, -20 dBm).
Excluding when setting the user calibration function.

4. Do not remove the batteries or unplug the AC adapter during

operation.

5. By connecting to a PC on which the USB application software is
installed, saved data can be output in CSV format.

6. Measurement up to +30 dB is possible when using a 20 dB fixed
optical attenuator (that supports 1 W).

7. When connecting to the AQ2160-02, use a temperature range of
0—+50 °C. However, the safety standard for the AC adapter
specifies an operational temperature of 0-40°C.

8. With the optical input connector cap and DC connector cap
completely attached (without gaps).

9. When using USB, use a shielded USB cable of 2 meters in length or
less. Attach a ferrite core (TDK: ZCAT1325-0530A or equivalent)
on one end of the USB cable, close to the instrument's USB

connector.

1-8. Periodic Calibration

Periodic calibration is an effective way to maintain the normal
functionality of the instrument over long periods of time, and to enable
quick identification of any problems. It is recommended to perform
calibration of the instrument once per year.

9




2. Explanation of Functions
2-1 Names of Parts

Optical Input Section
An optical connector for optical
power input. Used with an optional
connector adaptor.
=> See pages 24 and 64

Display
Displays

various kinds of
measured data
and other
information.

=> See page 13

Strap Hole
For attaching the neckstrap

and connector cap
attachment lead (one hole on
each side of the instrument).
=> See page 26

Key Switch
e POWER key

o BACKLIGHT key
e dBm/W key

e REF key

& poweg
/ESC

e SETUP key

e ENTER key

e MEMORY key
e UP (A) key

e DOWN (V) key

Nine  keys  for
controlling the instr
ument.

=> See page 11

AC Adapter Terminal
Open the cap to connect the
AC adaptor (optional)
=> See page 23

USB Connector Terminal
(B Type)

Open the cap to connect
a USB cable.




2-2 Keys ( Y POWER )

/ESC SETUP BACKLIGHT

dBm/W  ENTER AN
REI MEMORY
O
v

. 7

POWER/ESC ‘ Power Supply and Escape Key

This key turns the power ON and OFF. Press the key to start the
instrument with the power save function enabled. If you hold down the
button until the power save indicator (PWR SAVE) disappears, the
instrument starts with the power save function disabled. To turn the
instrument OFF, hold down the key until the LCD display goes out.

You can press the key once during operation to return to normal
measurement mode (ESC function).

BACKLIGHT | Backlight Key

Press this key to turn ON the backlight for five seconds. Or, continue
to hold down the key to keep the backlight illuminated indefinitely.
When using the AC adapter, the backlight stays on automatically.
Press the button again to turn OFF the backlight.

dBm/W | Unit Selection Key

This key switches the units for absolute value measurement mode
(dBm or W). Each time you press the key, the selected units change.
-dBm => mW/pW/nW (auto select) => dBm

In relative value measurement mode, this key switches to absolute
value measurement mode.

REF ‘ Relative Value Measurement Key

Sets the measured value at the moment the key is pressed as the
reference value for relative value measurement. The instrument
enters relative value measurement mode (displays the difference in
measured values from the reference value) from the next measurement
thereafter. Every time the key is pressed, the reference value is
updated. REF is displayed along with the relative value measurement
reference value (dBm) in the middle of the screen. The relative value
(dBm) itself is displayed in the upper part of the screen. Also, in
relative value measurement mode, you can press the SETUP key to
enter an arbitrary reference value. (Related key: SETUP)

11




SETUP Setup Mode Key

Press this key to change to the Setup mode, in which various settings
can be entered. In absolute value measurement mode, measurement
conditions can be entered as follows.

* Light receiving mode setting (switching of the modulation frequency for
CW light and chopped light)

» Wavelength settings (typical value, or switching of the wavelength in 5
nm steps)

* Averaging settings

Make selections using the UP/DOWN key, then press ENTER to enter
the selection. If no changes are made, press the ENTER key
repeatedly until you return to absolute value measurement mode. In
relative value measurement mode you can set an arbitrary reference
value for relative value measurement (dBm). Select the reference
value using the UP/DOWN key, then press ENTER to enter the
selection. After entering a setting, the instrument returns to absolute
value measurement mode. (Related keys: UP/DOWN, ENTER)

ENTER | Entry Key

Enters various kinds of selectable settings such as addresses. They
key also clears various types of errors (data saving, data deletion, and
resume errors). Special operation: Hold down this key while pressing
another key. You can hold down the ENTER key while pressing the
MEMORY key to perform user memory measurement. Also, if you hold
down the ENTER key while pressing the SETUP key, you can execute
the user calibration function.

(Related keys: UP/DOWN, SETUP, MEMORY)

A Y | Selection Key (UP/DOWN)

Selects various kinds of settings such as addresses. Press once to
change the selection one item UP or DOWN. Hold down to quickly
scroll UP or DOWN through the selections. (Related keys: SETUP,
MEMORY, ENTER)

MEMORY ‘ Memory Measurement Key

Pressing this key places the instrument in memory measurement mode.
In memory measurement mode, operations related to memory data can
be performed in the following order.

* Memory measurement (save measured data to an arbitrary address as it
is being measured).

* Memory recall (view any saved data in detail, recall reference values or
measurement conditions)

* Memory delete (delete any saved data or all data)

If no operation is to be performed, you can press the MEMORY key
repeatedly until the instrument returns to normal measurement mode.
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2-3 Screens

Light receiving mode
Power save l Wavelength setting

+
Low battery—> SAVE owl 18w I16BEH .-

indicator
Arrow key __> A ' ’ ' 'dBm — Measured value
indicators ‘ ‘ ‘ ‘ onmp W

Correction value —ICORR VALUE ([ REF | 4B
setting ﬂ H E H E mJ—— Reference value for
relative value

[ADR ‘ % DAT )1 measurement

EEE EEE s )

Detailed Memory Memory data
display address

Memory —» MEMORY]|
DETAIL

Power save ‘

Displayed when the power save function is set. (Related key: POWER)
Low Battery Indicator

Blinks when the remaining battery charge is too low to provide sufficient
power for operation. If it blinks, you must change the batteries
immediately. While the indicator is displayed, data saving and deletion,
and resuming is disabled.

Light Receiving Mode ‘ CW278kHz

Displays the specified light receiving mode (CW/270 Hz/1 kHz/2 kHz).
Wavelength Setting ‘ 1888 nm

Displays the set wavelength (nm).

Arrow Key Indicators ‘ AY

Displayed when various kinds of selectable settings such as addresses

are available.
(Related key: UP/DOWN)

Measured Value | +8.8.8.8.dBm nmpuw

Displays the measured value and its units. Messages appearing during
errors and entry of settings are also displayed here.
(Related keys: dBm/W, REF)

13



Correction Value
Setting

Displayed when the correction value is set using the user calibration
function.

Relative Value +8.8.8.8 dBm
Measurement
Reference Value

Displays the value when in relative value measurement mode. Also
displays selection messages during entry of settings.
(Related key: REF)

Memory | MiEvoRY
Displayed when in memory measurement mode.
Detailed Display | oA

Displayed when in detailed display mode.

Memory Address ‘

Displays the memory address. The memory addresses are 000-999 and
U00-U99 (user memory).

Memory Data ‘ DATA

Displays the measured value saved to the memory address. When not
in memory measurement mode, displays the “AVG” message when
setting up averaging.

14



2-4 Modes

This instrument has five modes as shown in the table. When the
power is turned ON, the instrument starts up in normal
measurement mode. You can press the MEMORY key to
transition from normal measurement mode into the other modes.
When a USB cable is connected, the instrument switches to USB
mode automatically. When the USB cable is removed, the
instrument displays the screen that was last active when the cable
was first connected. If the mode last active was absolute value
measurement mode, then that mode is restored. If it was relative
value measurement mode, then that mode is restored.

Mode Functions

Normal Optical power measurement, absolute

measurement value measurement, relative value

mode measurement, setting measurement
conditions, and changing the displayed
units.

Memory Saving measured data, saving

measurement measurement conditions, and displaying

mode saved data (addresses and measured

data only). Measurement continues even
when data is being displayed.

Detailed  display | Displaying saved data in detail’
mode (displaying not only measured data but
also measurement conditions).
Measurement using the saved
measurement conditions®.

Data clear mode Deleting data. You can choose to delete
one, or all data items.
USB mode Uploading saved data to a PC.

All memory items can be deleted.

1. A value is displayed under REF, but no value is displayed under CAL
(only enabled/disabled is indicated).

2. Including data being detailed-displayed, and excluding when the user
calibration setting is active.
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2-4-1 Normal Measurement Mode

Optical power can be measured using absolute or relative values.
You can set measurement conditions for each type of measurement.

m Absolute Value and Relative Value Measurements

You can perform power measurement and loss measurement.
Power measurement involves measurement of absolute values.
The units of the measured values are either dBm or W (this

instrument uses mW, pW, or nW).

With loss measurement, the

difference in optical power levels (dBm) from a reference value is

measured.
values.

Loss measurement involves measurement of relative
The units of the measured values are dB. The measured

value is displayed in the upper part of the screen (the largest

number).

<Display Example>

ErETI EX

— /EzE;'7mm

TTET 1310,
- I£5-
E 35 7 e

e Absolute Value Measurement (Power
Measurement)

The display indicates that the measured

optical power level is -13.57 dBm. With

the power save function ON, light receiving

mode of CW light, and wavelength setting

of 1310 nm.

e Relative Value Measurement (Loss
Measurement)
The display indicates that the measured
optical power level is -1.25 dBm relative to
the reference value (-13.57 dBm). If the
optical power level drops by 1.25 dB after
pressing the REF key, this indicates a 1.25
dB insertion loss in the section under test
(optical fiber, optical component, etc.).

m Setting Measurement Conditions and Switching the Displayed

Units

e You can enter settings for the measurement conditions of light
receiving mode, measurement wavelength, and averaging (see
section 3-3). You can set a reference value (REF) for relative

value measurement.

e You can switch the units of display for the measured value to
either dB scale (dBm), or linear scale (W).

16



2-4-2 Memory Measurement Mode
Data measured in normal measurement mode and setting
conditions can be saved in the instrument’'s memory. Also, you can
display saved data (addresses and measured data only).
Measurement continues even while data saved in memory is being
displayed.

m Standard Memory and User Memory
This instrument has two types of memory.
e Standard memory: holds up to 1000 data.
The address are 000 to 999.
e User memory: holds up to 100 data.
The address are U0O to U99.

User memory is available for storing important data and settings.
We recommend that you use user memory for critical data that
you wish to keep from being easily deleted. The procedure for
saving and recalling data is slightly different for standard memory
and user memory.

2-4-3 Detailed Display Mode (Memory Recall Mode)
Details on measured data saved in memory or settings can be
displayed in this mode. Also, saved measurement conditions can
be loaded and applied to the next measurement.

<Display Example> Detailed Display (Memory Recall)
cw 1310,

DETAIL and ADRS are displayed,
A /35 7.11; indicating the mode in which measured
v 0 data saved to memory is displayed in

[RED _  JC 3w | detail. Inthe example, the data saved in
address 001 is -13.57 dB, which is the

mﬁlmbj/ value relative to the reference value of
-3.53 dBm.

2-4-4 Data Clear Mode
Clears data saved to memory.
You can delete one data at a time (ONE), or all data (ALL).

17



2-4-5 USB Mode
In this mode, you can upload measured data from the instrument to
a PC using the USB interface. The data is transferred in CSV
format, so you can process the information on standard PC
applications. Also, you can delete all data from unused memory.
<Display Example>

Pwr save When the instrument detects that a USB
'y cable is connected, the instrument
L Sb switches automatically to USB mode. In

USB mode, all keys are disabled except
for the POWER key. When the USB
connection is broken, the instrument
displays the screen that was last active
when the cable was first connected.

The following table shows the USB communication functions of the instrument.

Function Description

Communicati | Upload | Output Measured data and common

on functions | of data information such as the day of upload
measur and comments (see section 6-3).

ed data | Format Ccsv

Display Japanese or English (selected when
language | installing the USB application)
Output Standard memory: 1000

items User memory: 100
All clear Deletes all data saved on the OPM
from the PC.
Other Power save Can be selected when not starting up
function the instrument with the AC adapter.

When Power save is enabled, the
power is turned OFF if no keys are
pressed for a ten-minute period.

PC system | Operating system Windows 2000, Windows XP. Use a

requirements CPU, RAM, and display etc. that is
recommended for your operating
system.
Hard disk 10 MB or more of available space
Interface USB version 1.1 (one unit can be
connected)

USB application software (for data transfers) is included on the accessory
CD-ROM (real time measurement via remote control or communciations is
not included).
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2-5 Other Functions
2-5-1 Backlight

Power Turning ON Turning OFF

Condition

Battery power | Approximately five | After turning ON, goes
seconds after | out approx. five seconds
pressing the key. after releasing the key.
Stays on  while | Press the key again.
depressed.

AC adapter llluminates Does not turn OFF

continuously  after | automatically.
pressing the key. Press the key again.

The method for turning the backlight ON and OFF differs depending
on whether the unit is being powered by batteries or the AC adapter.
It is always active when the power is ON, unless the USB cable is

connected.

2-5-2 Power Save

Power Condition

Explanation of Function

Battery power

Power automatically turned OFF if no keys are
pressed for ten minutes.

Battery power,
started up holding
key down

The function is disabled when the instrument is
turned ON by holding down the Power key.

AC adapter

The function is disabled when powered by the AC
adapter.

If the instrument is powered by the AC adapter and batteries (or USB),
the Power save function is enabled if the power from the AC adapter
fails. When running on battery power (or USB) only, if power from the
AC adapter is introduced, the Power save function is disabled.
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2-5-3 Battery Check

Power Condition Explanation of Function
Battery voltage falls | Low battery indicator blinks.
below a specified level | => Change the batteries immediately.

Battery voltage falls
even farther below a
specified level

The instrument shuts down automatically, as if
no power were being supplied at all.

When using certain types of nickel metal-hydride rechargable batteries,
the instrument may shut down immediately after the low battery
indicator blinks.
Data cannot be saved or deleted while the low battery indicator is
displayed. The resume value is also not saved.

2-5-4 Resume

The settings that were active when the power was turned OFF are
saved and restored the next time the power is turned ON.

The function is disabled when the low battery indicator is displayed.
In this case, the instrument saves the settings that were last active
when the power was turned OFF normally.

m The settings that are saved by the Resume function are as follows.

e Absolute/relative value measurement eAveraging ON/OFF

e Measurement wavelength e User calibration ON/OFF
(typical)
e Measurement wavelength eUser calibration value
(user specified)
e Measurement mode eStandard memory addresses
e Displayed units e User memory addresses

e Relative value measurement reference value e Sort keys

* The sort keys are values that identify the order in which data was acquired.
Incrementation (the count ) of the sort key continues while under power.

* When saving data in Memory Meaurment mode, the count
values are saved together with the data.

* When processing data on a PC, you can use the count
values to sort the data.

* The sort keys cannot be used with the OPM by itself.
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2-5-5 System Reset

This function restores settings such as measurement conditions to their
original condition upon shipment from the factory.

Procedure Display Description
Turn the power CLr and rESU are displayed, | Start-up procedure.
ON while followed by measured Hold down until screen
pressing SETUP. | values. displayed.

This function restores the Resume values, and does not initialize the
standard and user memories. After resetting the system, the
instrument enters normal measurement mode in which the system
reset values are used as the initial values.

<Display Example>
System Reset Screen I 1
LLr
rESU

<Initial Values upon System Reset>

Section Initial Value
Mode, changing to normal | Absolute value meas.
measurement

Measurement wavelength 1310 nm
Measurement mode Cw
Displayed units dBm
Averaging OFF

User calibration function setting OFF

User calibration value 0.00 dB
Standard memory address 000

User memory address uoo

Sort key 0

Even when starting with a system reset, Power save is set if
powered by batteries. However, if you hold down the POWER
key after executing a system reset, the Power save setting is
disabled.
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2-5-6 User Calibration

This function displays values compensated by the arbitrarily
specified user calibration value (CAL). CAL can be set in the
range from -10 dB to 25 dB. The active power range and the
setting range for the relative value measuremtent reference value
is shifted by the value of CAL. The CAL value can be entered
automatically and edited if necessary. The ON status of the
calibration function and the CAL value are saved even when the
power is turned OFF,.

The following are two examples of usage.
1) Measurement of high output level light that exceeds the upper
limit of the power range (see 3-6, “High Power Measurement”).
In this case, by storing the amount of attenuation from a
jointly-used fixed optical attenuator as the CAL value on the
instrument, the measured values can be read directly.

2) Minute adjustment for differences in instruments when using
another optical powermeter.
You can cancel out the differences in measured values
between two optical powermeters, which is usefull for loss
measurements.

Measurement of high output light requries a separate fixed
0 optical attenuator in addition to this instrument.
Use a fixed optical attenuator that supports the optical levels
you will measure.
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3. Measurement
3-1 Preparing for Measurement
3-1-1 Installing the Batteries

m Dry Cells

Turn the screw on the rear panel P
with a coin or other flat object to < 1{?{
remove the cover, then install o il + o
the batteries. Turning the E - P =
screw locks/unlocks the cover - E Sl==1E
as shown in the figure. & 5 \ o o

0 Insert two AA batteries into o Q:D
the holder following the Ka X
polarity markings. Always close the e af
cover after installing batteries. Lock Unlock

If the low battery indicator blinks, you must change the batteries

0 immediately. The instrument runs for approximately forty hours
when using alkaline AA batteries (performance may vary
depending on the types of batteries used, and operating
conditions).

m AC Adapter
Connect the AC adapter output terminal to the instrument’'s AC
adapter terminal after opening the cap.

‘E\U:_G‘EFU%

- —

©)
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3-1-2 Attaching a Connector Adapter

A specialized connector adapter (SU2004A-***, optional) is required
for connecting an optical connector to the instrument. Choose an
adapter that matches the optical connector you will use.

The screw mechanism that ataches the connector adapter to the
0 instrument is of precision manufacture. Please handle all parts
with care so as not to damage the screw threads.

Do not allow dirt to come into contact with the optical input

0 section. Dirt or other foreign particles can influence
measurement. Attach the protective cap to the optical input
connector when not in use.

(1) Remove the optical input connector cap.

(2) Attach a connector adapter (SU2004A-***, optional).
The connector adapter screws onto the connector; hold the
adapter upright to align the threads properly, then turn to
tighten.

Do not attach the connector adapter at an angle, and do not
forcibly turn it any further after it has initially tightened. Doing so
can damage the screw threads or sensor.

=

It is recommended to clean the inside of the connector adapter
SIerence J using a dedicated swab or other cleaner.
Dedicated swabs for cleaning optical adapters are available from

NTT, including the “OPTIPOP-S” (NTT-AT), and the “CLETOP
Stick-Type” (NTT-ME).
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3-1-3 Connecting the Optical Connector (Optical Fiber)

Insert the optical connector firmly and completely into the
connector adapter. If the connection is not sound,
measurements will be inaccurate.

m Optical Fiber
Supports single mode: (9/125 ym) and multimode: Gl (50/125
pum), Gl (62.5/125 um).
m Ferrule
Supports PC and FLAT polish.
Performance is not guaranteed with angled PC.

* Regarding support for APC (angled PC) fiber
(1) There are many kinds of angled PC connector polishes.
Performance is not guaranteed with angled PC connectors
because the measured value depends on the shape of the tip.
However, it should be noted that with single mode fiber,
measured values using an eight-degree APC connector are
nearly identical to those when using a PC connector.

(2) When connecting an APC connector to the receptacle, defects
can, very rarely, be found in the ferrule tip. Such defects are
not representative of the overall characteristics of the
instrument. Also, APC connectors are intended to create
low-reflection J-J connections, and therefore connections with
a receptacle cannot be fully guaranteed. If a defect should be
found, the cause is most likely a splinter.  Consequently, any
damage incurred by the instrument or to the customer's optical
fiber as a result of a defective APC connector ferrule tip is not
covered under warranty.

Always use an optical connector that matches the instrument.
Also, before making connections, clean the ends with a
dedicated cleaner.

Reference

Dedicated cleaners for cleaning optical connectors are
available from NTT, including the NTT-AT “OPTIPOP-R”
(NTT-AT), and the “CLETOP Real-Type” (NTT-ME).
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0 When using a bare fiber adapter, make sure that it does not
protrude beyond the ferrule end. Protruding fibers can damage
the optical input section resulting in incorrect measurements.

0 Incidence of excessive light outside of the optical power measuring
range can damage the sensor element.

0 When not using the instrument, attach the optical input connector
cap to protect the connector from dirt, grime, and other foreign

particles.

Looking at the optical fiber, end of the optical connector, or other
items that connect to the light source can result in damage to the
eyes from lasers. Never peer into these items.

3-1-4 Attaching the Neck Strap

Attach the neck strap by feeding it through the strap attachment
holes as shown in the figure.

Do not swing the instrument by its strap. Damage or injury can
result. Also, when placing the strap around your neck, take care

not to choke or strangle yourself.
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3-2 Turning the Power Supply ON and OFF
3-2-1 Turning ON the Power

m Starting Up in Power Save Mode
When the power is OFF, press POWER/ESC.
is displayed in the upper left part of the screen.

<Display Example>

In Power save mode, the power turns 1710,
OFF if no key is pressed for ten
minutes. - /ﬂS 7dBm
However, Power save mode is
disabled when using the AC adapter.

m Starting Up When Power Save Mode Is OFF
When the power is OFF, hold down POWER/ESC until
disappears from the screen.

The AC adapter is available as an option (SU2007A-*).

0 Never use an AC adapter or power cable other than the
dedicated one available for use with this instrument, as damage
can result.

* This instrument performs a zero adjustment (auto-offset) when
the power is turned ON.
For low level measurement (-50 dBm or less), in order to cancel
out temperature changes and other effects, it is recommended to
power cycle the instrument before measurement to perform the
zero adjustment. The zero adjustment need not be performed
while shielded from light. The optical connector cap is designed
to protect the connector from dirt and collision, and does not
provide light shielding.

3-2-2 Turning the Power OFF

Hold down the power key until the LCD display goes out.
Remove the optical connector and attach the optical connector
cap.

When using the AC adapter, turn the instrument OFF with the
power key before connecting the adapter.
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3-3 Entering Measurement Conditions

The following three measurement condition parameters can be set.
1) Light receiving mode setting (switching of the modulation
frequency for CW light and chopped light)
2) Wavelength settings (typical value, or setting of the wavelength
in 5 nm steps)
3) Averaging settings

These three measurement conditions can be set all at once, but
the following explains how to set each one individually.

The conditions set here are stored until the the next time you enter
settings, even if the power is turned OFF (Resume Function).

If you make a mistake, press the ESC or SETUP key. .
ESC key: Return to normal measurement mode.
SETUP kev: Cancel the setting and advance to next item.

0 The setting procedures described all start from the Initial state
(absolute value measurement in normal measurement mode).

<Display Example> Initial state

cw 1310,
Same screen as when first starting up.

— /35 7 i Confirm that the screen shows the
. Initial state, then begin the procedure

for entering measurement conditions.
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3-3-1 Entering Settings for Light Receiving Mode

Step Key Display Description
1 SETUP |gfEF L isdisplayed, and Changes to light receiving
the light receiving mode mode settings.
indicator blinks (ex. “CW”
blinks).
2 [UP] or CW => 270Hz => 1kHz => | Press the key repeatedly
[DOWN] | 2kHz =>CW to scroll through the
options ([DOWN] scrolls
in reverse).
3 ENTER | The mode display stops Selects the light receiving
blinking. mode.
The wavelength setting To set the wavelength,
blinks. start on step 3 in section
3-3-2.
4 ENTER |HHL ON or OFF blinks. | Changes to the averaging
setting.
5 ENTER |§E£E£ changes to the Exits light receiving mode
measured value display. settings.

<Display Example> Light Receiving Mode Selection Screen (Step 1)

PWRSAVE (2 1310,

<)

711N

5EE

AHL OFF

If the optical power to be measured is
chopped light, you must enter light
receiving mode settings on the
instrument to match the modulation
frequency of that light.

A light receiving mode error is
displayed if chopped light of a
different modulation frequency than
that of the settings is detected, and
measurement fails.

When set to CW, chopped light can
also be measured.
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3-3-2 Setting the Wavelength

m Selecting Typical Values (Specified Typical Wavelength)

Step Key Display Description
1 SETUP |5FFE isdisplayed. The Changes to light
light receiving mode indicator | receiving mode
blinks. settings.
2 SETUP | The wavelength setting blinks | Changes to wavelength
(ex. “850” blinks), and the light | settings.
receiving mode stops blinking.
3 [UP] or 850nm => 1300nm => Press the key
[DOWN] | 1310nm => 1490nm repeatedly to scroll
=>1550nm => 1625nm => through the options
1650nm => previous value ([DOWN] scrolls in
=>USR => 850nm reverse). Select the
desired wavelength. If
you select USR, see [2]
below.
4 ENTER | The mode display stops Selects the
blinking. measurement
HHL  ON or OFF blinks. wavelength. To enter
averaging settings, see
step 4 in section 3-3-3.
5 ENTER |55k changes to the Exits measurement

measured value display.

wavelength settings.

(Note) Previous value refers to the previously set detail wavelength settings.

This is different from the factory default setting.

<Display Example> Wavelength Setting Selection Screen (Step 2)

VIl /

cw -1310,;
11N
wavelength.
AEL OFF

Since the sensor element has
wavelength sensitivity characteristics,
the instrument stores a correction
value corresponding to the

For accurate measurements, you
must set the instrument’s wavelength
setting to match the wavelength of the

optical power to be measured.
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m Selecting the Wavelength Using Detailed Values (in 5 nm Steps)

Step Key Display Description

1 SETUP |5FFE isdisplayed. Changes to light

The light receiving mode indicator | receiving mode
blinks. settings.

2 SETUP | The wavelength setting blinks (ex. | Changes to

“850” blinks), and the light wavelength
receiving mode stops blinking. settings.

3 [UP]or | 850nm =>1300nm => 1310nm => | Press the key

[DOWN] 1490nm =>1550nm => 1625nm repeatedly to scroll
=> 1650nm => previous value through the options
=>USR => 850nm ([DOWN] scrolls in

reverse).
Select USR.

4 ENTER (/5 is displayed to the lower | Changes to the
right of SEE£. The wavelength | wavelength user
setting blinks (ex.: “1315”) settings.

5 [UP]or | 750nm =>755nm => 760nm Changes in 5 nm

[DOWN] | =>765nm =>---- 1690nm => steps.
1695nm =>1700nm Hold the key down

to scroll rapidly.

6 ENTER | The mode display stops blinking. Selects the

HHL, ON or OFF blinks. measurement
wavelength.
Changes to the
averaging setting.

7 ENTER |5FF changes tothe measured | Exits measurement

value display. wavelength
settings.

<Display Example>

Wavelength Setting USR Screen (Step 3)5 nm Step Wavelength

Display Screen (Step 6)
N/

ow TS cw :/\Ell ;5:;
(I AN / 11\
+ SEE + S5EE
Usr
AHL OFF AHL OFF
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3-3-3 Entering Averaging Settings

Step Key Display Description
1 SETUP |5FEE isdisplayed. The light
receiving mode indicator blinks.
2 SETUP | The wavelength setting blinks (ex. | Changes to
“850” blinks), and the light wavelength
receiving mode stops blinking. settings.
3 SETUP |AHL ON or OFF blinks. Changes to the
averaging setting.
4 [UP] or ON and OFF are displayed Press the key
[DOWN] | alternately. repeatedly to scroll
through the options.
Select ON.
5 ENTER |§E5F changes to the measured | Exits averaging
value display. settings.

The measured value blinks for approximately seven seconds, until the
averaging buffer is filled.

<Display Example> Averaging Setting ON/OFF Selection Screen (Step 3)

+ SEE

AHL -OF F=

CwW

1310,

A\ 4

L1l

<Display Example> Measurement Screen When Averaging is Turned ON

AHL is not displayed when averaging is turned OFF.

Pwrsavd

+ 123~

RHL

1310,
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3-4 Power Measurement (Absolute Value Measurement)

When the power is turned ON, measurement begins. The optical
power level is displayed in the measured value display area. If the
units are dB, loss measurement (relative value measurement mode) is
indicated. Press the dBm/W key to switch to power measurement
(absolute value measurmeent mode).

e Switching the Displayed units

You can switch the units of display for the measured value to either
dB scale (dBm), or linear scale (W).

Key Display Description
dBm/W | dBm => mW/uW/nW (automatically | Each time you press the
selected)=> dBm key, the displayed units
change.

<Display Example>
Screens When Switching the Displayed Unit

Displays dBm Displays W
cw 1310, cw 1310,

- 1o oo ..
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3-5 Loss Measurement (Relative Value Measurement)

Measures the difference from a reference power level. The reference
power level can be set in the following two ways.

1) Set measured data as the reference value (section 3-5-1).

2) Set an arbitrary value as the reference value (section 3-5-2).

0 The setting procedures described all start from the Initial state
(absolute value measurement in normal measurement mode).
<Display Example> Initial state

- 1310,
Same screen as when first starting up.
- / ﬂ 5 7dBm Confirm that the screen shows the
Initial state before beginning the
procedure.

3-5-1 Setting the Displayed Measured Value as the Reference Value

Key Display Description
REF The relative value (dB) is displayed | Each time the key is
in large numbers, along with the pressed, the measured
REF indicator and the relative value | value at that moment is
measurement reference value set as the reference
(dBm) in the middle of the screen. value.

<Display Example>
Relative Value Measurement Screen
(Measured data as the reference value)

[EwmsavE (., 1310,
+ g34-
Rl _2000 e

* Reference value not displayed during an under/overrange, or light
receiving mode error.
* To return to absolute value measurement, press dBm/W.
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3-5-2 Setting an Arbitrary Value as the Reference Value

Step Key Display Description
1 REF The relative value (dB) is Each time the key is
displayed in large numbers, pressed, the measured
along with the REF indicator and | value at that moment is
the relative value measurement | set as the reference
reference value (dBm) in the value.
middle of the screen.
2 SETUP | §EL isdisplayed.
The reference value blinks.
3 [UP] or Every time the key is pressed, Sets an arbitrary
[DOWN] | the reference value changes. reference value (-70
dBm to 10 dBm).
Hold the key down to
scroll rapidly.
4 ENTER | §FF changes to the Exits arbitrary

measured value display.

reference value setting.

<Display Example>
Absolute Value Measurement Screen (Step 3)
(Arbitrary reference value set)

[EwrsavE

: SEE
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3-6 High Power Measurement

The amount of attenuation in the fixed optical attenuator used is
stored as the user calibration value (CAL), and you can perform “high
power measurement” of power that exceeds the upper limit of the
measurement power range. When performing high power
measurement, do not input light that exceeds the measurement
maximum value in the following equation.

Measurement max. value = upper limit of power range + amount of
attenuation in the fixed optical attenuator
+X dBm = +10 dBm + X dB

The CAL value can be set in the following two ways.
1) Enter the amount of attenuation in the fixed optical attenuator
directly (section 3-6-1).
2) Enter the amount of attenuation as measured by relative value
measurement (section 3-6-2).

The setting procedures described all start from the Initial state
(absolute value measurement in normal measurement mode).

<Display Example> Initial state

o 710, Same screen as when first starting up.
- /35 7dBm Confirm that the screen shows the
) Initial state before beginning the
procedure.

For effective use with the instrument, it is recommended to use a
0 fixed optical attenuator with 20 dB of attenuation, and a
maximum allowable optical input level of 1 W or more.
With such devices, do not input light that exceeds +30 dB.

® Do not look inside the optical connector nor peer into the optical
device. Doing so can result in injury to the eyes from lasers.
Take necessary precautions.

0 Clear this function before measuring optical levels of +10 dB or
lower.
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3-6-1 Measuring after Editing the CAL Value

Enter the amount of attenuation in the fixed optical attenuator as the CAL value.

Step Key Display Description
1 Press and [ Al are displayed. | Changes to CAL
SETUP | The relative value measurement setting.
while reference value blinks.
pressing
ENTER.
2 [UP] or => Previous value (initial value is Press repeatedly
[DOWN] | 0.00 dB) => USR => OFF => to scroll through
previous value options ([DOWN]
scrolls in reverse).
Select USR.
3 ENTER | //5,- is displayed to the lower Changes to CAL
right of [ AL . value user setting.
The relative value measurement CAL can be
reference value blinks. directly input.
4 [UP] or The number in the relative value Changes in 0.01 dB
[DOWN] | measurement reference value steps.
display changes. CAL setting Hold the key down to
(-10.00 dB-25.00). change the value
Set according to the amount of rapidly.
attenuation in the fixed optical
attenuator.
5 ENTER | The mode display stops blinking. Selects the CAL

The measured value is displayed.
display and absolute
value measurement mode.

value.
Exits CAL value
setting.

Hereafter, the level of the measured light input from the fixed optical
attenuator is read directly.
* When selecting the previous value and pressing ENTER, the
instrument returns to absolute value measurement mode without
setting a new correction value.
<Display Example>

CAL Function Selection Screen

CAL Value Selection Screen

“ n (Step 2) “ n (Step 3)
+ LAL + LAL
=l = 20

Usr
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3-6-2 Measuring after Automatic Setting of the CAL Value

The amount of attenuation in the fixed optical attenuator measured in
relative value measurement is automatically set as the CAL value.

Step Operation/Key Display Description
1 Input an arbitrary light | Displays the measured Absolute value
for measurement (10 value of optical power for | measurement

dB or less) without
connecting a fixed
optical attenuator.

the input light.

mode is active.

REF

REF is displayed along
with the input optical
power (dBm) in the
middle of the screen.

The input optical
power is set as
the relative value
measurement
reference value.

3 Connect a fixed
optical attenuator,
then input the
same light for

The amount of attenuation
in the fixed optical
attenuator is measured and
displayed (as a negative

Relative value
measurement
mode with the fixed
optical attenuator

measurement. value). connected.
4 Press SETUP display and | The measured
while pressing absolute value amount of attenuation

ENTER.

measurement mode.

in the fixed optical
attenuator is set as
the CAL value
(negative value).

Hereafter, the level of the measured light input from the fixed optical

attenuator is read directly.
<Display Example>

CAL Value/Amount of Attenuation
Measurement Screen (Step 3)

[Ewr sava

l_"'::
-—45

CAL Function Measurement
Screen (Step 4)

o —

t

350~

1300

When inputting high output light to the optical connector, any
dirt or particles adhering to the end of the fiber may be fused to
it, and damage can result.

Clean the ends of the fibers before use.
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* To display the currently set CAL value press SETUP while holding down
ENTER (in absolute value measurement mode, step 4 above) in which
is displayed.

<Display Example> Display of the Currently Set CAL Value

;mEHL

~+o000e

transferring it

3-6-3 Clearing the CAL Value

* However, any saved CAL value (the
CAL value currently not set) is not
displayed even in detailed display.
You can confirm the value by

to a PC using the USB

application software.

Step Key Display Description
1 Press [corrvaL Jand [ A/ are Changes to CAL value
SETUP | isplayed. clearing.
while The relative value easurement
pressing | reference value blinks.
ENTER.
2 [UP] or => Previous value (currently Press the key
[DOWN] | set value) => USR => OFF => | repeatedly to scroll
previous value through the options
([IDOWN] scrolls in
reverse).
Selects OFF.

3 ENTER | Absolute value measurement | Clears the CAL value.
mode. Displays the Exits clearing of the
measured value. CAL value.

goes out.

<Display Example>
CAL Value Clearing Screen (Step 2)

When removing the fixed optical attenuator and returning to normal
measurement mode, you must turn OFF the instrument and
confirm that CORR VAL is no longer displayed. Measured values
will not be displayed correctly in normal measurement mode if
CORR VAL is displayed.

PWR SAVH

%

+ [AL

Il Z
“O0FF=
VAR BN
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4. Saving Measured Data

You can perform optical power measurement and saving of measured
data while memory addresses and memory data are displayed.
The addresses to save to can be set arbitrarily.
After saving data, the address is automatically incremented. However,
if the last address is (999 or U99) it is overwritten, and the address is not
incremented (if a numerical value is not displayed in the DATA area, this
indicates an address in which no data has been saved.).
All procedures start from normal measurement mode (see section 2-4-1).
Confirm that the instrument is in normal measurement mode
(absolute value measruement or relative value measurement)
before beginning the procedure.

4-1 Saving to Standard Memory

Step Key Display Description
1 MEMORY [mEmory] [aprs| [pata] are displayed.| Changes to memory
The address is shown in the measurement mode.
ADRS field.

2 [UP] or [UP]: Increase, [DOWN]: Decrease.|Specifies the address
[DOWN] |1000 data can be set to addresses |to save to. Hold the
000 to 999. key down to scroll
through addresses.

3 ENTER 5H ,l:,'C is displayed. Measured Displays data to be

value displayed in DATA field, saved.
H 5 blinks.
4 [UP] or YES or []{] blinks, depending | Confirms whether to
[DOWN] | on which one was selected. execute the save.

5 ENTER |YES5 :Address increases by 1 YES: Execute the
1] : Address number does not | save.

change. NO: Do not save.

6 ESC Returns to normal measurement | Exits memory
mode. Displays the measured measurement mode.
value.

To continue saving, press ENTER and repeat the procedure. Press ESC to
cancel the procedure midstream. Returns to normal measurement mode.
<Display Example>

Measurement Screen during Mem. Meas. (Step 1)  Data Save Screen (Step 3)

13 10, e P
- 1234~ . GAHE
Shjpce
[Evory] GRS Bamd \
oob —--- g2~ 234"
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4-2 Saving to User Memory

User memory is available for storing particularly important data and settings.

Step Key Display Description
1 Press MEMORY][aDRs| [paTA] are displayed. Changes to memory
MEMORY | Address is shown in the ADRS measurement
while field. mode.
pressing
ENTER.
2 [UP] or [UP]: Increase, [DOWN]: Decrease.|Specifies the address
[DOWN] |100 data can be set to addresses |to save to. Hold the
U0o0 to U99. key down to scroll
through addresses.
3 ENTER |5HHE is displayed. Measured | Displays data to be
value displayed in DATA field, saved.
HE S blinks.
4 [UP] or HES or [7[] blinks, depending | Confirms whether to
[DOWN] on which one was selected. execute the save.
5 ENTER |4ES5 :Address increases by 1 YES: Execute the
1] :Address number does not | save.
change. NO: Do not save.
6 ESC Returns to normal measurement Exits memory

mode. Displays the measured
value.

measurement

mode.

To continue saving, press ENTER and repeat the procedure.
Press ESC to cancel the procedure midstream. Returns to normal
measurement mode.

User memory addresses are displayed as U_ _.

<Display Example>
Measurement Screen during User Memory Measurement (Step 1)

o 1310,

=145 -

[MEMORY] ADRY ~ DATA

ug3 ----
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5. Recalling and Deleting Saved Measurement Data
5-1 Recalling Saved Data

All procedures start from normal measurement mode (see

section 2-4-1).

Confirm that the instrument is in normal

measurement mode (absolute value measruement or relative
value measurement) before beginning the procedure.

Step Key Display Description

1 MEMORY are displayed. |Changes to memory
Address is shown in the ADRS |measurement mode.
field.

2 MEMORY is displayed. Saved Changes to detailed
data including measured display mode.
values and conditions saved to | Recalls saved data.
the displayed addresses.

3 [UP] or [UP]: Increase, [DOWN]J: Specifies the address

[DOWN] Decrease. from which to recall
1000 data can be recalled from |data.
addresses 000 to 999. Hold the key down to
scroll rapidly through
addresses.
4 ESC Returns to normal measurement | Exits detailed
mode. Displays the measured display mode.
value.

* The saved CAL value is not displayed even in detailed display, but you

can display the currently specified CAL value (see

“ %N

in section 3-6-2).

Also, you can check the CAL value by transferring it to a PC using the
USB application software (see section 6-3).

* When recalling data from user memory addresses UQOO through U99,
press the MEMORY key while holding down the ENTER key in step 1
for user memory measurement.

<Display Example> Saved Data Detailed display Screen (Step 2)

IPWR SAVH
p IE} ID
s - IE QL/M
T
T Ll 9Bm
[MEMORY] ADRS]
[oeraic /115 HHE




5-2 Setting Measurement Conditions Based on Saved Data (All Set)
You can load saved data, display the data’s measurement conditions in
detail, and apply those conditions to the next measurement (All set).

All procedures start from normal measurement mode (see section 2-4-1).

Confirm that the instrument is in normal measurement mode

(absolute value measruement or relative value measurement)

before beginning the procedure.

Step Key Display Description

1 MEMORY [MEMORY]|[aDRs| [pATA| are displayed. | Changes to memory
The address number is shown | measurement mode.
in the ADRS field.

2 MEMORY is displayed. Saved | Changes to detailed
data including measured display mode. See
values and conditions saved saved data.
to displayed addresses.

3 [UP] or [UP]:Increase, Specifies the address

[DOWN] [DOWN]: Decrease. from which to display
1000 data from addresses 000 | data in detail.
to 999 can be displayed in | Hold the key down to
detail. scroll rapidly through
addresses.

4 ENTER YE 5 displayed to lower right | Changes to
of GEL . measurement

condition settings.

5 [UP] or HES or 110 blinks, Confirms whether to

[DOWN] depending on which one was | set measurement
selected. conditions.

6 ENTER Normal measurement mode.

Displays the measured value. | YES: Enters the
HES : Measurement setting.
conditions of saved data. NO: No setting
(] : Measurement conditions | entered.

do not change.

* For user memory addresses U0O through U99, press the MEMORY
key while holding down the ENTER key in step 1 for user memory

measurement.

Procedures hereafter the same.

* This function is invalid when setting up the user calibration function, or

<Display Example>
All Set Confirmation Screen
for Saved Data

for that function’s saved data.

: EEI:

®EB _ 3700 an
ALL HES-

1310,
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5-3 Deleting Saved Data

Saved data can be deleted one at a time.

All procedures start from normal measurement mode (see
section 2-4-1).
Confirm that the instrument is in normal measurement mode

(absolute value measruement or relative value measurement)
before beginning the procedure.

Step Key Display Description

1 MEMORY |[MEmorY|[aDrS| paTalare displayed. | Changes to memory
The address is shown in the measurement mode.
ADRS field.

2 MEMORY is displayed. Saved Changes to detailed
data including the measured display mode.
values and conditions saved to | See saved data.
the displayed addresses.

3 MEMORY E’l—,’E blinks to the lower right |Changes to memory

of Tl measurement mode.

4 ENTER The address number blinks. Accepts the data

selected for
deletion.

5 [UP] or [UP]: Increase, [DOWN]: Specifies the address

[DOWN] Decrease. from which to delete
1000 data can be deleted from |data.
addresses 000 to 999. Hold the key down to
scroll rapidly through
addresses.

6 ENTER YE 5is displayed to lower right | Enters the saved
ofLL r data to be deleted.

7 [UP] or HES or 7 107 blinks, depending | Confirms deletion.

[DOWN] on which one was selected.

8 ENTER Returns to the screen in which |YES: Perform the
L L rand O71E to the lower deletion
right of CLR, blink. To continue |[NO: Cancel the
deleting, repeat the steps. deletion

9 ESC Returns to normal Exits memory

measurement mode. Displays
the measured value.

deletion mode.

* For deletion of saved data from user memory addresses U0O through
U99, press the MEMORY key while holding down the ENTER key in
step 1 for user memory measurement.

Procedures thereafter are the same.
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<Display Example>

Data Deletion Method Selection Screen (Step 3)

s [ -
D

<Display Example>

Data Deletion Address Selection Screen (Step 5)

PWR SAVH

[MEMORY] [ADRS /- DATA

30,

CwW

A

s LLr

EEES 234"

Data Deletion Confirmation Screen (Step 7)

B, 1310,
s [Lr
e

[MEMORY] ADRY ~ DATA

955- 1234

ﬁsplayed for relati\a
measurement data.

N
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5-4 Deleting All Saved Data at Once

Deleting All Saved Data

All procedures start from normal measurement mode (see
section 2-4-1).
Confirm that the instrument is in normal measurement mode

(absolute value measruement or relative value measurement)
before beginning the procedure.

Step Key Display Description

1 MEMORY |mMEmory|[aDrs|[paT4] are displayed. | Changes to memory
The address is shown in the measurement
ADRS field. mode.

2 MEMORY is displayed. Saved Changes to detailed
data including the measured display mode. See
values and conditions saved to | saved data.
the displayed addresses.

3 MEMORY | - and [J[]E to the lower Changes to memory
right of CLR, blink. deletion mode.

4 [UP] or Changes to a blinking A/ | Choose to delete

[DOWN] all.

5 ENTER yryg is dispIaZed to the Selects all saved data
lower right of for deletion from
S5Etdand AL Lare displayed. |standard memory.

6 [UP] or HE 5 or[7{]blinks, depending | Confirms whether to

[DOWN] on which one was selected. delete all

7 ENTER Returns to the screen in which |YES: Executes the
CL~ and OME tothe lower |deletion.
right of CLR, blink. NO: Cancels the

deletion.

8 ESC Returns to normal measurement | Exits memory

mode. Displays the measured

value.

deletion mode.

* For deletion of all saved data from user memory addresses U0O
through U99, press the MEMORY key while holding down the ENTER
key in step 1 for user memory measurement.

Procedures thereafter are the same.
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<Display Example> Data Deletion Method Selection Screen

<Display Example> All Deletion Confirmation Screen

Addresses 000-999

Addresses U00-U99

(Standard) (User)
[EwRsavE
I~ 1 1 _
v LLI vy LL1
SLECE :’\:l;_‘:"f;:
[MEMORY] ADRS] [MEMORY|ADRY  DATA
SEA ALL U5 ALL
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6. Transferring Data
6-1 Preparation

1)
2)

Install the USB application software (included) on the PC (see
section 7-1 for the installation procedure).

Turn the instrument ON, then connect the instrument to the PC
using a USB cable

(insert the cable connector completely and firmly into the
receptacle). The instrument automatically enters USB mode,
and USB is displayed (see section 2-4-5).

* Recommended USB cable: Shielded cable of 2 m or more in

length.

When operating the instrument while connected to a PC using a
USB cable (without the AC adapter), a maximum of 500 mA of
current is consumed when establishing USB communications.
When using a battery-driven PC, remember that the instrument
consumes power from the PC’s battery. Also, error-free data
uploading via USB is not guaranteed if using an AC adapter other
than the one dedicated for use with the instrument. Always use
the dedicated AC adapter. When not using an AC adapter and
leaving the Power save function ON, the AQ2160-02 may shut
down during transmission of data (no data is lost on the
AQ2160-02 itself).

6-2 Uploading Measured Data

1)

Confirm that the instrument is connected to the PC.

From the Windows Start menu, choose All Programs >
AQ2160Utility to start the USB application software.

The explanation that follows is based on Windows XP.

The following main screen is displayed.

A2 402160Utility

Upload Delete

[~ Standard memory [~ Standard memory
(00D -999) (000 -999)

[~ User memory [ User memory
[UDD-U99) [UoD-U99)

Start ‘ Delete ‘

Version

AQ2160-02 Serial 124B123)%
AQ2160-02 Version 1.00
Application Yersion 1.01
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2) Select a memory address for the upload.
Select Standard memory or User memory in the Upload group.
The example given shows when Standard memory is selected.
You can select to upload both types of memory if desired.

A2 Q21 60Utility

Upload

(000 - 999 )

[~ User memory
[UDD-U99]

VYersion
AQ2160-02 Serial

AQ2160-02 Version

Application Version

v Standard memory

Delete

[~ Standard memory
[000-1999)

[~ User memory
[UDD-U99]

Delete

1248123
1.00
1.01

3

3) Click Start.

The Save file dialog box opens.

Save file

Save |u My Documents

=} éMy Music
\_..ﬁ\ ﬂMy Pictures
My Recent
Documnents

9

Desklop

My Documents

My Computer

<

&

&= cf BE-

RIX

-
by Metwork

File name:
Places

|abcd

Save as type: | CSW[" cav)

El
= |

Save |
Cancel
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4) Specify a save destination, enter a file name, and click Save.

5) Enter a comment to include in the CSV file.
In the example, the comment, “xyz” has been entered.

Adding Commentis §|

Y'ou can add a comment to the output file.

Ixyz|

oK

6) Click OK.
The comment entry screen disappears, and is replaced by a

confirmation screen.
AQ2160Utility x|

\lr) K to upload standard memary?

Cancel |

7) Click OK. The upload begins.
When the upload is complete, a message appears.

\ir) Uploaded

Do not attempt to open any uploaded files while other files are
being uploaded.
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8) Click OK to display the main screen again.
To exit, click Close.
The main screen disappears, and is replaced by a confirmation
screen.
Click OK to quit.

AQ2160Uiility 3

! 5 Ok to quit?
*

Cancel |

6-3 Uploaded Results

The data is output in CSV format. The following example shows
uploaded data that has been opened in EXCEL.

E3 Microsoft Excel - Abcd

J Ele Edit Yiew Insert Format Tools Data Window Help

D Ra|gRY| skl a- .= &4 ilE 7w <o =B 7 o
Al j =\ Y OKOGAWA AQ2160-02 OPTICAL POWERMETER Measurement Data
A E | [= o T E | F G H_ | ] I 7 | 3 L [ ™

1 YDKDEA!AAQHBD-MDPT\CALF‘DWEHMETEF\Measuremsntl:lata
| 2 | Upload date : dd-mmme-yyyy hhemm
| 3 |Comment: sz

4 SN 1ZABRT2IRK
| 5 | Absalute Valug Felative Value
| & |Address | Wavelengthinm] |Measure Mode | Aueraging User Calibration ¥alue[dS] |Measurement | Unit | Range Emor | Measurement{dB] | Range Error | Reference Value[dBm] | Sort Key
| 7| i 231 dBm E)
[ 8 1 1310 Cw 2478 uw 254
[ 3 2 1310 Cw L3 18 33
[ 10 3 1310 CwW 23 T34T uw 436
[ 11 4 1310 Cw 2.3 -20562 dBm U 632
[ 12 1 1860 270Hz o -5.89 dBm 1200
[ 13 [ 1860 1kHz -326 -5.9% 1409
| 14| 7
| 15| 8

1€ 4

17 10

I “
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6-4 Deleting All Unnecessary Data after Upload

1) Select a memory address range for deletion from the main screen.
The example given shows when User memory is selected (you can
select to delete both types of memory at once if desired).

A2 x02160Utility 3
Upload Delete
[~ Standard memory [ Standard memory
[000-999) [000-999)
[ User memory v Usermemury
(UoD-U399) (U0D-U99)
¥Yersion

AQ2160-02 Serial 1248123
AQ2160-02 Version 1.00
Application Yersion 1.01

Close

2) Click Delete. A confirmation screen is displayed.
Check the items to be deleted, then click OK.

Hereafter, follow the onscreen instructions as you did for
uploading.

AQ21 60Uty

i User memory may contain imporkant measuring condition.
QK to delete user memory?

Cancel |

The deletion is complete. Click OK to quit.

AQ2160Utility [X)

AQ2160Utility X]

\!{) Deleted 't"_\ O ko quit?
-

Cancel |
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7. Installing the USB Software
7-1 PC System Requirements

Operating Use a CPU, RAM, and display etc. that is

system recommended for your operating system.

Hard disk 10 MB or more of available space

Interface USB version 1.1 (one unit of the AQ2160-02
cn be connected)

7-2 Installing the USB Application Software
1) Navigate to Application > disk1 in the CD-ROM included
with the instrument, then execute (double-click) Setup.exe.
A screen for selecting the language for the PC screen is

displayed.
Choose Setup Language H
Select the language for this i llation from
=3, the choices below.

U.5. English
0K | Cancel

I &=

2) Select the desired language, then click OK to advance to the
Software License Agreement screen.

I

Software License Agreement g
Please read the following License Agreement. Press the PAGE DOWHN key to see
the rest of the agreement.

SOFTWARE LICENSE AGREEMENT ~

ATTENTION!

If you wizh to uze any of thiz software of Yokogawa Electric Corporation [hereinafter
referred to as ""Yokogawa''), please carefully read, completely understand and, withaut
any objection and reservation, accept and agree to all and any of the terms and
conditions of this SOFTWARE LICENSE AGREEMEMT [hereinafter referred to az the
“Aareement'’]. Using any of such software, without Yokogawa's approval to uze such
zoftware after your following all procedures described above, shall be directly deemed
improper and/or unlawful. |f any of the terms and conditions of this Agreement are null
and void, amended, prohibited or atherwise in or under your country and jurisdiction, you
zhall not uge and would not be granted to use any of such software.

v

Do you accept all the terms of the preceding License Agreement? If pou chooze Mo, Setup
will cloge. To install A0 2160Utlity, vou must accept this agreement.

< Back Yes Mo |

3) Click Yes to advance to the Choose Destination Location screen.

53



oose Destina cal

Setup will install A0 21600ty in the following folder.
To install to this folder. click Mext

To install to a different folder, click Browse and select anather
falder

“fou can choose not to install 402160t by clicking Cancel to
exit Setup.

Destination Folder

C:\Program Files\ O KOGAWANAL 2160 Browse...

< Back Cancel |

4) Click Next to advance to the Select Program Folder screen.

ect Program Folder El

Setup will add program icons to the Program Folder listed below.
‘T'ou may type a new folder name, or select one from the existing
Folders list. Click Next to continue.

Program Folders:

Existing Folders:

Administiative Tools
Games
Startup

< Back | Mest > Cancel

5) Click Next to begin the installation.

Setup Complete

Setup has finished installing AQ02160Utly an pour computer.

Click. Finish to complete Setup,

6) Click Finish to complete the installation.
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7-3 Installing the Drivers

1) Turn the instrument and the PC ON, then connect the instrument

to the PC using a USB cable. The Found New Hardware Wizard
launches on the PC.

Found New Hardware Wizard

‘Welcome to the Found New
Hardware Wizard

This wizard helps you install soltware for

YOKDGAWA OFTICAL POWERMETER

{*)_ 1t your hardware came with an installation CD
<2 or floppy disk. insert it now.

‘what do you want the wizard to do?

© Install rom alst or specific location [Advancad]

Click Next to continue,

2) Click Next to begin the installation.

Please wait while the wizard installs the software... .§

@ “Win OPM Bulk Diiver(Dptical Power Meter]

Found New Hardware Wizard

Completing the Found New
Hardware Wizard
The wizard has finished instaling the saftware for.

@ “wiin OP Bulk Diiver(Optical Power Meter)

Click Finish to close the wizard.

3) Click Finish to complete the installation.
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7-4 Uninstalling the Software

1) Choose Add or Remove Programs from the Windows control
panel, then click the Change or Remove Programs icon.

2) Select AQ2160Utility, then click the Remove button.

Confirm File Deletion

\:{_) Are you sure you wank to completely remove 'B0Z 1600ETy" and all of its components?

3) Click Yes to remove the program.

Remove Programs From Your Computer

uninztallShield will remove the software 'B02160Ji" from
your carmputer. Pleaze wait while each of the fallowing
components is removed...

Shared program files...
Standard progra files. .
Folder items...

Program folders...

Program directories...

SRR NS

Frogram registiy entries. ..

Uninztall successhully completed.

4) Click OK to exit the uninstallation.
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8. Error Messages

EWl | ﬁlﬂum

+ /089 -]
/1 |\

Overrange Error

Ewrsavdcw | | 13 10m

= TB0 «

If the optical power level being measured
exceeds the measureable range, the plus
sign value blinks indicating an overrange.

Underrange Error

If the optical power level being measured
falls below the measureable range, the minus
sign value blinks indicating an underrange.

Light Receiving Mode Error (Chopped Light Error)

If chopped light of a modulation frequency
different than that of the specified light
receiving mode is received, “CHOP” blinks.
Change the light receiving mode setting (see
page 18) to match the modulation frequency to

Displayed when an error occurs while saving

Press ENTER to clear the error and return to
the previous setting of normal measurement

Displayed when an error occurs while deleting

Press ENTER to clear the error and return to
the previous setting of normal measurement

/1 1\
bwRsAVE | ?kH/Ia Iu/nm
-~ LHOP-
/1 1EdF
clear the error.
Data Save Error (Save Error)
5 H H E data.
EI_I_
mode.
Data Delete Error (Clear Error)
data.
CLr
Ef_f_
mode.
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PWRSAVHCW 13 10wm

H I

Err

Reference Value Out of Range Error

& iz 13 10w

Lo
E

rr

Displayed when the measured value used for
setting or updating the relative measurement
reference value is outside the valid range.

Exceeds the upper limit: High level error.
Falls below the lower limit: Low level error.

Low Battery Error

Displayed when attempting to save or delete
data while the battery indicator is displayed.
The error appears for one second, then the
screen returns to the previous screen.

CAL Value Automatic Setting Error

- bAEL
WMAEIE:

rE5l

EI_I_

EESE

1) Displayed when attempting to automatically
set the CAL value a second time during
relative value measurement. Clear the
CAL value (see section 3-6-3).

2) Displayed when the instrument attempts to
automatically set a CAL value outside the
valid range (-10.00 dB-25.00 dB).
Change the fixed optical attenuator to one
having an amount of attenuation that will
bring the CAL value into the valid range.

Resume Error

If the Resume value was not saved
successfully, the Resume error appears the
next time the instrument is started. Press the
ENTER key for normal measurement mode.
Or, turn OFF the power switch and restart.
The system reset initial value is set (see
section 2-5-5).

Calibration Value Error
Displayed when, for some reason, the
instrument's  internal  calibration  value
becomes corrupted during use.
Have the instrument repaired immediately.
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9. Handling Precautions

The following describes precautions that must be taken during use of
the instrument.

This instrument utilizes ultra-precision optical components.

In order for performance to be guaranteed, please take note of the
following.

9-1 Precautions during Use

1) Do not drop or expose the instrument to excessive physical shock.
The instrument is protected with plastic casing, but contains fragile
optical components.

2) Do not place the instrument in direct sunlight, or in
high-temperature or highly humid locations such as inside of a car
for long periods of time.

3) Do not bring the instrument close to strong electromagnetic waves.
Doing so can lead to malfunction.

4) Do not use the instrument and mobile phones simultaneously in the

same vicinity.

5) The instrument is portable and can be used outdoors under battery
power, but is not waterproof. Never operate the instrument in the
rain.

6) Never disassemble the instrument.

7) Use an optical connector that matches the instrument. Forcibly
attaching a connector can damage the optical input section.

8) Do not peer into the ends of the optical fiber, optical connector, or
other parts connected to the light source. Doing so can result in
damage to the eyes from lasers. Take appropriate caution when
handling.

9) Incidence of excessive light outside of the optical power measuring
range can damage the sensor element. Be aware that especially
with low duty, high-peak pulses, when the optical power is
expressed as an average value, the value appears low, but the
instantaneous power can be quite high.

10) Performance is not guaranteed with angled PC ferrules. There
are many kinds of angled PC connector polishes. Performance
is not guaranteed with angled PC connectors because the
measured value depends on the shape of the tip.
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11) If the optical connector connected to the optical input connector is
damaged, dirty, or otherwise compromised, the instrument will be
unable to perform as expected. At worst, this may cause damage
to the instrument’s optical connector.

12) When attaching the optical connector, take care not to damage

the optical input end.

13) If the optical input end or connector is soiled with dirt or grime,
clean the end with specialized optical connector cleaner.

14) When not using the instrument, attach the optical connector cap to
protect the connector from dirt, grime, and other foreign particles.

15) To prevent damage when attaching or removing the optical input
connector cap, do so carefully so as not to rub or apply pressure to
the connector with the cap.

9-2 Precautions When Using the Batteries

1) If the plus or minus terminal of the battery holder is dirty, contact
with the battery will be weakened, possibly causing the power to
cut out. If dirty, wipe the plus and minus terminals clean with a
dry cloth.

2) Do not allow the batteries to come into contact with water (including
rain water and sea water). Also, do not apply strong physical
shocks.

3) Shorting the plus and minus terminals of the batteries with metal or
other conductive objects causes a large current to flow that can
damage the batteries and emit heat. Take care not to short the
terminals when handling the batteries.

4) Disassembling the batteries or placing them in fire is extremely
dangerous and must never be attempted.

5) Do not discard spent batteries together with general household
waste (unless your local laws permit doing so).

6) Check the polarity/orientation of the batteries carefully before
inserting them into the battery holder. Incorrectly oriented
batteries can result in damage to the instrument.

7) Remove the batteries during periods of extended non-use.
Leakage from batteries can occur, resulting in damage to the
instrument.

8) The instrument does not perform battery recharging. Please use
a separate, dedicated charger for nickel metal-hydride rechargable
batteries.

9) Always operate the instrument in a way that is appropriate for the
type of batteries you are using.
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9-3 Preautions When Using the AC Adapter

Use the AC adapter that came with the instrument, and the
country-specific power cable that was packaged together with the AC
adapter. To use the cable and adapter, insert the power cable firmly
into the inlet on the AC adapter, and connect the output cable firmly to
the AC adapter terminal on the instrument. Also, only use these
items indoors. Use them in the same temperature range as is
required for the instrument (however, the safety standard for the AC
adapter specifies an operational temperature of 0—40°C.). Never use
an AC adapter or power cable other than the dedicated ones available
for use with this instrument, as damage can result.

9-4 Disposing of the Instrument
The sensor element of this instrument contains indium gallium
arsenide (InGaAs). InGaAs powder and vapor is hazardous.
Therefore, never incinerate, destroy, break, grind, or apply chemicals
to the instrument. Keep separate from general industrial or
household waste, and dispose of the instrument according to relevant
local laws.

10. If You Suspect a Malfunction
The following should be checked if the instrument is not functioning as
expected.

10-1 The instrument doesn’t work even though the power is ON.
1) Are the correct batteries installed?
- Use only AA alkaline dry cells or nickel metal-hydride
rechargable batteries.
- Check the polarity/orientation of the batteries.
2) Is one or both of the batteries spent?
- Repace both batteries (at the same time).
Leakage can occur when using an old and new battery together,
and can result in damage to the instrument.)
3) Is the power cord for the AC adapter (optional) connected correctly?
4) Are you using the dedicated AC adapter that came with the
instrument?
- Never use an AC adapter or power cable other than the
dedicated ones available for use with this instrument, as
damage can result.
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10-2 Normal measured values are not displayed.
1) Do the instrument’s measurement conditions match the light being
measured?
- Edit the measurement conditions using the SETUP key.
2) Is CORR VAL blinking?
- Turn the user calibration function OFF during normal
measurement.
3) Is the optical connector (optical fiber) connected correctly?
- Check the connections. Insert the optical connector firmly and
completely into the receptacle.
If the connection is not sound, measurements will be inaccurate.
4) Are the ends of the optical connector fibers damaged or dirty?
- Clean them with a dedicated optical connector cleaner. Using
fibers with damaged ends can result in erroneous measurement.

10-3 Cannot transfer data via USB.
1) Did you install the USB driver on the PC?
- Use the accessory CD-ROM.
2) Is the USB cable properly connected?
3) Are you using the dedicated AC adapter?

10-4 When the instrument starts up, the backlight automatically
blinks and does not stop.
The instrument’s self-diagnostic function has detected an error.
- Contact the dealer from which you purchased the instrument
for repairs.
Do not attempt to repair the instrument yourself, as doing so
can be very dangerous.

10-5 All set can not be executed.
- Is the CAL value set? Clear the value.

10-6 Can not save or delete measured values.
- Are the batteries spent?
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Outline drawing of the AQ2160-02 Optical Powermeter
(with the SU2004A-SCC connector adapter installed)
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Outline drawing of the SU2004A-*** connector adapter
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Product Inquiry

For inquiries regarding YOKOGAWA’s measurement instrument products, access
“T&M Worldwide Network” on the Web page at the URL indicated below. Then,

contact your nearest YOKOGAWA dealer or representative shown on the page.

http://www.yokogawa.com/tm/

Printed in Japan





