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No. ESB003

Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the manual
carefully before nsing. Note that Advantest bears absolutely no responsibility for the result of operations caused due to
incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may be

impaired.

BMWarning Labels

Warmning labels are applied to Advantest products in locations where specific dangers exist.
Pay careful attention to these labels during handling. Do not remove or tear these labels. If you
have any questions regarding warning labels, please ask your nearest Advantest dealer. Qur
address and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous sitnation which will result in death or
serious personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION:  Indicates a potentially hazardous situation which will result in personal injury
or a damage to property including the product.

HBasic Precautions

Jan 20/97

Please observe the following precautions to prevent fire, burn, electric shock, and personat
mjury.

@Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas. Do not place
anything heavy on top of the power cable.

@When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.

Safety-1



Safety Summary

@When removing the plug from the electrical outlet, first turn the pc;wer switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

@Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

@Be sure to plug the power cable into an electrical outlet which has a safety ground terminal.
Grounding will be defeated if you use an extension cord which does not include a safety
ground terminal.

@Be sure to use fuses rated for the voltage in question.
@Do not use this instrument with the case open.

@®Do not place objects on top of this product. Also, do not place flower pots or other
containers containing liquid such as chemicals near this product.

@When the product has ventilation outlets, do not stick or drop metal or easily flammable
objects into the ventilation outlets.

@®When using the product on a cart, fix it with belts to avoid its drop.

@When connecting the product to peripheral equipment, turn the power off.

MCaution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below
together with their meaning.

DANGER : Indicates an item where there is a danger of serious personal injury (death or
serious injury),

WARNING : Indicates an item relating to personal safety or health.

CAUTION :  Indicates an item relating to possible damage to the product or instrument or
relating to a restriction on operation.
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Safety Summary

WSafety Marks on the Product
The following safety marks can be found on Advantest products.

& . ATTENTION - Refer to manual.
@ :  Protective ground (earth) terminal.
% . DANGER - High voltage.

& :  CAUTION - Risk of electric shock.

Precautions when Disposing of this Instrument

When disposing of harmful substances and batteries, be sure dispose of them properly with
abiding by the state-provided law.

Harmful substances:(1) PCB (polycarbon biphenyl)
(2) Mercury
(3) Ni-Cd (nickel cadmiom)
{4) Other
Items possessing cyan, organic phosphorous and hexadic
chromium and items which may leak cadmium or arsenic
(excluding lead in solder).

Jan 20/97 Safety-3*






Safely Information for Lagser Source

Safety Information for Laser Source

The specifications for the laser source are as follows.

Q8490 OTDR Unit

Q8490 Laser Source

Laser Class :
According to [EC 825 3A
(Europe)
According to 21 CFR 1040.10 1

(Canada, USA)

3A

CAUTION

Use of controls or adjustments or performance of procedures other than those
specified herein may result in hazardous radiation exposure.

WARNING

connector with your eyes.

without permission.

1. An invisible laser is irradiated from the connectors.

Never try to see the

2. When failures or abnormal conditions are encountered on this unit, please
contact your nearest Advantest sales office or agency. The address and
the phone number are listed at the end of this document.

Advantest assumes no responsibility for trouble caused by disassembling

Safety2-1
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Safety Information for Laser Source

CLASS 3A Laser Product Labels

This product is the class 3A (According to IEC 825) laser product.
The following warning labels are packaged with accessories.

INTERNATIONAL LASER WARNING LABELR

FOR:  JAPAN

E—AZOTERAFENCE
XYM THEY—ASRZNCE
25 ABAL—HER

UK

NORWAY
SWEDEN
DO NOT STARE INTO BEAM OR VIEW DENMARK

DIRECTLY WITH OPTICAL MNSTRUMENTS BELGIUM
VAR T U S BT NETHERLANDS

FOR: FRANCE
BELGIUM
SWITZERLAND

NE PAS ‘REGARDER DANS LE FAISCEAU
|4 L ci N i L Albe D on iNsTRUMENT

D’ OPTIGUE
1 T VALEIR WA Tz g0m _ LBRaRE [ oMo, - BekEnm
§ __APPAREIL A LASER DE CLASSE 34 |

esemmmmesy, TOR  GERMANY
LASERSTRAHLUNG BELGIUM
NICHT IN DEN STRAHL BLICKEN :m'!rznﬁ!l-mb

FOR: SPAIN

NO FLIAR LA MIRADA EN EL HAZ DE RAYOS
i NI EXAMINARLO DIRECTAMENTE
CON APARATOS OPTICOS
AX. SALXCA - +17dDm LONGITUD DE ONDA - 1558500
PRODUCTO LASER DE CLASE 3A

ITALY
SWITZERLAND
NON QUARDARE DIRETTAMENTE NEL FASCIQ

AD QCCHIO HUDO O CON STRUMENTI OTTICI

POTENZA MASSIMA: +12dBm
LIBBHEZZA D° ONOA : 1558.5nm

APPARECCHIO LASER DI CLASSE 3A

e o + m HMND
LASERSATEILYA
ALA TUJOTA SATEESEEN ALAKA KATSO
SITA_ OPTISEN LAITTEEN LAPL
ULOSTELOTEND. WAKE, : +12dBm
AALLONPITUUS = 1558.5nm
LUOKAN SA LASER

PLEASE NOTE

SWITZIERLAND MAY REOUIRE FRENCH,GERMAN, OR ITALIAN LABELING,
BELGIUM MAY REQUIRE ENGLISH ,FRENCH,OR GERMAN LABELING,

MNS-E0270A
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Safely Information for Laser Source

Be sure to put a label written in your language on the place shown in the following illustration.
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Put a label on.

o
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TUNABLE LD LIGHT SOURCE

COHERENT OTDR Froni view

When the fiber is not inserted, cover the terminal
with the cap to prevent the dust.
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Table of Power Cable options

There are six power cable options (refer to following table).

Order power cable options by Accessory Codes,

Plug Contiguration | Standards Ratsong, Color | Accassory Codes
1 JIS: Japan 125V at 7A | Straight: A01402
Law on Electrical Appliances Black (Standard)
2m (6£t)
Angled:  AQ1412
2 UL: United States of America | 125V at 7A Straight: A01403
CSA: Canada Black {(Option 95)
2m (6f1)
Angled:  AD1413
3 : CEE: Europe 250V at 64 Straight: A01404
VDE: Germany Gray {Option 96)
OVE: Austria 2m (6ft)
SEMKO: Sweden Angled:  ACl414
DEMKO: Denmark
KEMA: Helland
FIMKO: Finland
NEMKO: Norway
CEBEC: Belgium
4 SEV: Switzerland 250V at 6A Straight: A01405
Gray (Option 97)
Zm {bft)
Angled:  A01415
5 SAA: Australia, New Zealand 250V at 6A Straight: A01406
Gray (Option 98)
2m (6ft)
Angled:  ~—oro
G BS: United Kingdom 250V at 6A Straight: AQi407
Black (Option 99}
2m (6ft)
Angled:  ADI417
Apr 1/96 Plug-1*



COHERENT OTDR

OPERATION MANUAL
Preface
PREFACE
1. Coherent OTDR consists of two units.
Q8490
OTDR UNIT
Coherent OTDR
LS-201B-AT Q84901 (OTDR OPTICAL UNIT) is a part of 8490.

2.

Light source Unit

Instruction Manuals

The following three kinds of manuals are provided.

Type

Contents

Remarks

Coherent OTDR
Instruction Manual
(this manual)

Contains explanation for using this instrument.

e (utline of this instrument

¢ Explanation from installation to
connection of this instrument

® Required information before
measurement sfart

Q8430 OTDR
UNIT Instruction
Manual

Explains how to use Q8490.
® Accessories list
e |nitial setting and operating method
e (PIB

.S-201B-AT Light
Source Unit
Instruction Manual

Explains how to use LS-201B-AT.
® Accessories list
e (Operating method
s (PFIB

These manuals
Assume that the user
has a certain degree
of knowledge +
exparience with light
measuring apparatus.

Read through these
manuals, before you
use dueinstrument for
the first time.

Preface-1
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COHERENT OTDR
OPERATION MANUAL

Preface

Attention to Use this Unit Safely

1. Eye protection from laser beam

This unit irradiates an invisible laser beam from the OPTICAL OQUTPUT connector. Never try to see
the connector with your eyes.

2. Cautions for high voltage

This unit has high voltage section for CRT. Do not open the case.

Preface-2* Jul 8/94



COHERENT OTDR
OPERATION MANUAL
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COHERENT OTDR
OPERATION MANUAL

1.1_General

1.

1.1

GENERAL

Outline of Unit

This unit (coherent OTDR) is an instrument to search a fault point of the repeater and the cable in the
optical-amplifier submarine cable system. This unit also measures optical transmission loss and
connection loss with fine accuracy.

Optical modulating form FSK sequential signal

Optical wave detecting form | self-heterodyne detection

Optical receiving form balance-type single polarized wave receiving
Demodulating form envelope detection
<Feature>
e Dynamic range
ONE-WAY 7dB  Input accumulated noise level: -7 dBm/nm
Optical noise band: 2 nm
Backscattered light level: -85 dBm
Number of averaging times: 2'° times
ONE-WAY 17dB  Input accumulated ncise level: -27 dBm/nm
Optical noise band: 2 nm
Backscattered light level: -65 dBm
Number of averaging times: 2'® times
® Maximum measuring distance range
10000 km
¢ Resolution for reading loss
0.001 dB
® Built-in thermal printer
Prints the on-screen data in 7 seconds.
¢ 3.5-inch floppy disk
3.5-inch FDD can be used for writing/reading waveforms and measurementconditions.
(Up to 190 waveforms)
® nternal waveform memory (backup memory)

Waveforms and measurement conditions can be written or read. (32 waveforms)

1-1 : Feb 2/96



COHERENT OTDR
OPERATION MANUAL

1.2 Ambient Conditions and Notes

1.2 Ambient Conditions and Notes

(1)

(6)

Temperature and humidity
Use this unit in the ambient temperature of +5 °C to +40 °C and relative humidity of 85% or
less to have the reliable system operation.

Installation location

As this unit is a highly sensitive measuring instrument, keep it from excessive dust of vibration,
direct sun, and corrosive gases. Place the system on a stable base so that it may be not in
danger of being dropped.

Eye protection from laser beam

DANGER

This unit uses the laser diode as the optical light source. The beam is invisible and
harmful to your eyes. Never try to see the optical light source and its related connector
sections with your eyes.

Cautions for high voltage
This unit uses high voltage power for the CRT.
Never disassemble this unit when the power is ON.

Cocling and ventilation

The system uses a cooling fan to avoid internal temperature rise. As the fan is of discharging
type, use it with cares concerning ambient ventilation.

Never place this unit upright or put other objects behind this unit that will block ventilation.

Storage

The temperature range for storage of this unitis 0 °C to +45 °C. If the system is out of service
for a long period, cover it with vinyl sheets and keep it from dew condensation with a carton box
or others.

Place it on a dry position free from direct sun.

Cautions for dew condensation

This unit uses lenses internally, as a result observes caution such that condensation due to
sudden temperature change does not occur. If dew condensation is cbserved on the system,
dry it completely before use.

1-2 Jun 10/96



COHERENT OTDR
OPERATION MANUAL

1.2 Ambient Conditions and Notes

Warming up

Allow for a 30-minute or more warm up period before use in order to obtain satisfactory

measuring accuracy. -

Prohibition of disassembling

WARNING

at the end of this document.

permission,

When failures or abnormal conditions are encountered on this unit, please contact your
nearest Advantest sales office or agency. The address and the phone number are listed

Advantest assumes no responsibility for trouble caused by disassembling without

Jun 10/98
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1.3 Connecling Main Unit with Light Source

1.3 Connecting Main Unit with Light Source

7| s coeso oror

12000
i R0 [ s

mE ]
[EYNEY B |f———
A I =
- 00 20
|B=—=] & &8 g
7 3
FCUTPUT
: {DL!GHT SOURCE @ INPUT <4
INPUT = @ A

=l

I{?n KGAKU
TAMLE LD LIKT 5a2R%E

@oerica || o
OUTPUT (I,

CAUTION

Always use FCD1 to connect @ and @. If other fiber cable than FCD1 is used, the
performance cannot be ensured.

Connect the output terminat (Up stream line) of the optical cable system with @.
Connect the input terminal {Down stream iine) of the optical cable system with 3.

WARNING

An invisible laser beam is irradiated from the connectors @ and @. Never try to see the
connector with your eyes.

Jun 10/96
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1.4 Nofes on Setting of Light Source and Wavelength Stability

1.4 Notes on Setting of Light Source and Wavelength Stability

1.4.1 Setting Light Source (LS-201B-AT)

After power is turned on, confirm that the following screen is indicated. If not, set the A preset
mode switch to ON.
The initial setting of the wavelength is 12:1558.5mm.

¥avelength Al 1558.0nm ST

| Wavelength AZ] 15585nm

Wavelength A3 15590“"' S

-~

(s O

To set wavelength other than the initial set one, select A1 or A3 or reset wavelength according to
the LS-201B-AT Light Source Instruction Manual of Section 2. Panel and Operation.

1.4.2 Notes on Wavelength Stability of Light Source (LS-201B-AT)

The light source has a highly sensitive mechanism. After powering on, warm up the light source
for 30 minutes or more to stabilize the wavelength .

If you change the wavelength setling, start measurement after few minutes.

In case the light source gets a sudden temperature change or an external shock, also start
measurement after few minutes.

1-5 Jun 10/96
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1.5 _Connecting Optical I/Q of this Unit

1.5 Connecting Optical [/O of this Unit
1.5.1 Adjustment of Optical Qutput Level

The level of the optical signal that is output from the QUTPUT connector has been set to + 3 dBm
at the shipment of this unit. When the output connector is connected with the input connector of
the optical cable system, adjust the level by using the QUTPUT POWER ADJUST screw on the
rear panel of this unit or adjust the level within the optical input level, standardized in the optical
cable system, by using the optical attenuator.

1.56.2 Adjustment of Optical Input Level

Adjust the optical input level for the INPUT connector as follows:
Total optical power (measured by using optical power meter), such as ASE light of optical
amplifier, should be +4dBm or less.
Fresnel reflection optical power (measured by using optical spectrum analyzer) should be -
25dBm or less.
If the light having the level more than the above range is input, accurate measurement may not
be done due to saturation of the internal circuit. In this case, use an optical attenuator.

CAUTION

Use of controls or adjustments or performance of procedures other than those specified
herein may result in hazardous radiation exposure.

1-6 Jun 10/86
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1.6 Measuring Method using 3 dB Coupler

1.6 Measuring Method using 3 dB Coupler

Using 3dB coupler allows this unit to perform measurement as same as the standard OTDR does.
An example on the measurement is shown below.

Connect the light source input O with the optical output @ (shown in Section 1.3) by using the
special optical fiber cable of FCDA1.
Connect the 3dB coupler with @ and @ as the following illustration.

® OUTPUT |

|1
|9} l
Fiber cable to be measured

@ INPUT
ASLANT

CONTACT

3dB coupler

This unit is designed to measure optical path that uses an optical amplifier in the loop-back form.

In the measuring method using 3dB coupler as above, the linearity may be worse because the level of
the optical signal and the optical noise differ from the premise. ALC (Auto level control) operation
may not be correct. In this case, select ALC off mode, and set gain to 3 in manual operation. (Refer
to Q8490 OTDR UNIT Instruction Manual of Subsection 2.5.7 ALC and Gain Setting.)

1-7 Jun 10/96
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1.7 Using Q8490 with Connecting External Polarization Scrambler (Q8163)

1.7 Using Q8490 with Connecting External Polarization Scrambler (Q8163)

Connecting Q8163 (Polarization Scrambler) to the optical cutput of this unit, fluctuations of sensitivity
can be suppressed and more stabilized measurement results can be obtained.

CAUTION

When using Q8490 with connecting Q8163, be sure to set the polarization scramble
speed of Q8163 to LOW.

On the condition that Q8163 is connected to Q8490, adjust the optical cutput of Q8480 as
monitoring the optical output power of Q8163.

{The insertion loss of Q8163 is 3 dB at the maximum.)

Q8163 can be controlled through Q8490.
< Procedure >

@ Set Q8163 to be in the listen-only mode.
@ Connect Q8163 and Q8490 with the GPIB cable.

Q8430 Optical-amplifier
submarine cable system

Q8163

INPUT  QUTPUT INPUT  QUTPUT

TR P R
\\ V-

Connection
@ Press the menu key. Then, select SCRAMBL in the window and set it to "ON".
Accordingly, it is possible to prevent mistakes in the polarization scramble speed setting and to

prevent executing measurement under the condition where the polarization scrambler is in scramble
OFF.

CAUTION

To control Q8163 connected to (8490 by the external controller {such as a personal
computer) through GPIB, reset the listen-only mode of Q8163 and set the GPIE address.
Then, control 8490 and Q8163 individually.

1-8% Jun 10/96
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2. SPECIFICATIONS

2. SPECIFICATIONS

< Performance specifications >

Characteristic

Performance

Wavelength (signal light)

1558.5 nm, 1558.0 nm, 1559.0 nm

Optical output level

+3 dBm (variable between -3 dBm and +5 dBm)

Pulse width/Resolution

3, 10, 30, 100 .5/300m, 1 km, 3km, 10 km

Dynamic range

7dB  (Pulse width=10 xs, ASE=-7 dBm/nm,
BS level = -85 dBm, Averaging times =2'°)
17dB (Pulse width=10 us, ASE =-27 dBm/nm,

BS level = -85 dBm, Averaging times = 2'F)

Maximum input level

ASE total optical power +4 dBm MAX
Fresnel reflections optical power | -25 dBm MAX
Dead zone 1.5 km

Distance axis
Distance range

10000 km MAX (1000 km step)

Span 5; 10; 20, 50; 100; 200; 500; 1000; 2000; 5000; 10000 km
Reading resofution 10m to 20 km
Accuracy +50 m +5%10° X (measurement value) m
Exclusive of any errar in refractive index setting
Vertical axis
Scale 0.5 dB/div; 1 dB/div; 2 dB/div; 5 dB/div
Reading resolution 0.001 dB
Averaging fimes '
Monitoring 28 times
Averaging Max 2% times

Allowable range of index

1.4000 1o 1.6000 (0.0001 step)

GPIB IEEE488-1978
Printer Built-in thermal printer
Floppy disk 3.5-inch FDD

2-1 Jul 15/85
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2. SPECIFICATIONS

< General specifications >

Characteristic -

Performance

Source valtage
Main unit
Light source

90 VAC to 250 VAC
90 VAC to 250 VAC (Manual switch)

Power frequency

48 Hz to 66 Hz

Power consumption
Main unit
Light source

220 VA or less
140 VA or less

QOperating ambient range

5°C to 40°C, relative humidity of 85% or less

Storing temperature range

0°C to 45°C

External dimensions
Main unit
Light source

Approx. 330 (width) X320 (height) X500 (depth) mm
350 {width) x 147 (height) X415 (depth) mm

Mass
Main unit
Light source

22 kg or less
18 kg or less

2-2x Mar 15/98
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APPENDIX

APPENDIX

Block Diagram

25
B §E
g ] &
= = !
I N
= g
°g T |8
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k=1 |—>{  CONTROL K—
RAM3
— k—-a o
FED
=1  CONTROL =
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]

CPU

ROM

RANZ

GPIB

CONTROL  —>

I/F

KEY

BOARD

ADDER
TIMING
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GENERATOR  +—=| GENERATOR
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GPIB
CONNECTOR

CLOCK

A/D
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SIGNAL
CONTROL
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APPENDIX
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Lower Cover

\ Inner Box
440x 510X 2860

LS-201B-AT
INNER BOX PACKING PROCEDURE



' < ____ AirBag
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<« ... AirBag
Light Source 440X510-4

in Inner Box \
Air Bag
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Corrugated Accessory Box
Cardboard \ A/
-Air Bag .
e <~ 330x590-3

Air Bag

330 X 590-5 \
Air Bag
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=~ Corrugated
Carton
600 % 650x 390

LS-201B-AT
PACKING PROCEDURE
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Safety Informafion for Laser Source

Safety Information for Laser Source

The specifications for the laser source are as follows.

Q8490 OTDR Unit Q8490 Laser Source

Laser Class X
According to IEC 825 3A 3A
{Europe)
According to 21 CFR 1040.10 1 1

{Canada, USA)

CAUTION

Use of controls or adjustments or performance of procedures other than those
specified herein may result in hazardous radiation exposure.

WARNING

1. An invisible laser is irradiated from the connectors. Never try to see the
connector with your eyes.

2. When failures or abnormal conditions are encounterad on this unit, please
contact your nearest Advantest sales office or agency. The address and
the phone number are listed at the end of this document.

Advantest assumes no responsibility for trouble caused by disassembling
without permission.

Safety2-1
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Safely Information for Laser Source

CLASS 3A Laser Product Labels

This product is the class 3A (According to IEC 825) laser product.

The following warning labels are packaged with accessories.

INTERNATIONAL LASER WARNING LABELS

FEB L
E—AZOTFRAELINCE
AR THE - AR L

5 :

2 7ABAL—UHR

JAPAN

LASER RADIATION
PO NOT STARE INTC BEAM OR VIEW
DIRECTLY WITH OPTICAL INSTRUMENTS

CLASS 3A LASER PRODUCT

UK

NORWAY
SWEDEN
DPENMARK
BELGIUM
NETHERLANDS

_RAYONNEMENT LASER
NE PAS REGARDER DANS LE FAISCEAU
NI AL CEIL NU NI A L AIDE B UN INSTRUMENT
D’ GPTIQUE

APPAREIL A LASER DE CLASSE 3A

FRANCE
BELQIUM
SWITZERLAND

__LASERSTHAHLUNG _
NICHT IN DEN STRAHL BLICKEN
ODER DIREKT MIT OPTISCHEN
INSTRUMENTEN BETRACHTEN

ENLANGE

~ LASERKLABSE 3A

QAERMANY
BELQIUM
SWITZERLAND
AUSTRIA

RADIACION LASER
NO FNAR LA MIRADA EN EL HAZ DE RAYOQS
NI EXAMINARLO DIRECTAMENTE
CON APARATOS OPTICOS
2 412 :
PRODUCTO LASER DE CLASE 3A

SPAIN

RADIAZIONE LASER
NON QUARDARE DIRETTAMENTE NEL FASCIO
AD OCCHIO NUDD O CON STRUMENT] OTTICI
POTENZA MASSMA: +124Bm
LUNSHEZZA D” DNDA : #568.5nm
APPARECCHIO LASER DI CLASSE 3A

ITALY
SWITZERLAND

LASERSATEILYA
ALA TWOTA SATEESEEN ALAKA KATSO
SITA OPTISEN LAITTEEN LAP1

LUOKAN 3A LASER

FINLAND

PLEASE NOTE

SWITZERLAND MAY REOUIRE FRENCH,GERMAN , OR [TALIAN LABELING.
BELGRAM MAY REQUIRE ENQLISH,FRENCH,OR GERMAN LABELING.

MNS-EQ0270A

Safety2-2
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Safely Information for Laser Source

Be sure to put a label written in your language on the place shown in the following illustration.
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When the fiber is not inserted, cover the terminal

with the cap

to prevent the dust.

Safety2-3*

Put a label on.
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Table of Power Cable options

There are six power cable options (refer to following table).
Order power cable options by Accessory Codes,

. . ' { Rationg, Color Accessory Codes
Plug Configuration Standards and Length (Option Number)
1 JIS: Japan 125V at 7A Straight: ADI402
: Law on Electrical Appliances Black (Standard)
2m (6ft)
Angled:  AQl412
2 UL: United States of America | 125V at 7A Straight: A01403
CSA: Canada Black (Option 95)
2m (6ft)
Angled: 401413
3 CEE: Europe 250V at 6A Straight: A01404
VDE:  Germany Gray (Option 96)
OVE:  Austria 2m (6ft)
SEMKQ: Sweden Angied:  AQl414
DEMKO: Denmark
KEMA: Holland
FIMKO: Finland
NEMKOD: Norway
CEBEC: Belgium

4 SEV: Switzerland 250V at 6A Straight: A01405
Gray (Optdon 97)
2m (6ft)

Angled:  AQI415

5 SAA: Australia, New Zealand 250V at %A Straight: A01406
Gray {Option 98)
2m {bft)

Angled: —m—

8 BS: United Kingdom 250V at 6A Straight: A01407
Black {Option 99)
2m (6ft)

Angled:  AQL417
Apr 1/96 Plug-1*
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Preface

PREFACE

This manual is intended to be used by the user who is familiar with the optical measuring instruments
(or optical system).
If you use this unit for the first time, you should read this manual from its beginning.

Chapter 3 explains GPIB (General-Purpose Interface Bus). To understand this chapter, the basic
programming knowledge is required for the user. Refer to the programming guide and controller
instruction manual if necessary.

1. General ... Accessories list
General operation notes
2. Explanation for operation | ........ initial setting and operation method
3. gpB | ... Remote control via GPIB
4, Specifications | ...... .. Specifications

Block diagram
External view
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Preface

Attention to Use this Unit Safely

1. Eye protection from laser beam

This unit irradiates an invisible laser beam from the OPTICAL OUTPUT connector. Never try to see
the connector with your eyes. '

2. Cautions for high voltage

This unit has high voltage section for CRT. Do not open the case.

Preface-2* Jul 8/94



Certificate of Conformity

(€

Coherent OTDR

This is to certify, that

Q8490

instrument, type, designation

complies with the provisions of the EMC Directive 89/336/EEC in accordance with
EN50081-1 and EN50082-1 and Low Voltage Directive 73/23/EEC in accordance with
EN61010.

ADVANTEST Corp. ROHDE&SCHWARZ

Tokyo, Japan Engineering and Sales GmbH
Munich, Germany
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1.1_Appearance Check and Accessories Check

1.

1

GENERAL

.1 Appearance Check and Accessories Check

On receiving this unit, check it for defects due to transportation.
Then check the quantity and their IDs of standard accessories according to the following Tabie 1-1.

If any defect or shortage is found, contact your nearest dealer or support office.

The addresses and telephone numbers of our service representatives are listed at the end of this

manual.

Table 1-1 Accessories

Accessory name | Model name Stock No. Quantity Remarks
Power cable —_— DCB-DD3130%01-1 2 With 2-pin adapter
Power fuse EAWK3.15A | DFT-AA3R15A 2 Used for the upper AC line
connector
Recording paper A09075 _— 3
— |JQ8490 ' 1 Japanese version
Operation manual*
- | EQB8490 1 English version
Floppy disk (2HD) ———  {ESM-000364 1
Power fuse EAWK2.5A | DFT-AA2RBA 2 Used for the lower AC line
connector
Signal cable E— BCB-FF4894X04 1 Cable with BNC connector
Signal cabls _— DCB-FF3981X02 1 Cable with SMA connector
Signal cable e DCB-585425X02 1 Cable with RS232C type
connector
Optical fiber code ———— | DCB-HHB265X01 1 Polarized wave holding fiber
{(FCD1)

Accessories in the light source are listed in the instruction manual of LS-201B-AT Coherent OTDR

{Light Source).

*: An English or a Japanese version instruction manual is attached to this unit.

1-1

Mar 15/96




Q8490

OTDR UNIT
OPERATION MANUAL
1.2 _Power Supply
1.2 Power Source
1.2.1 Power Source Condition
CAUTION

Follow the standard power source cendition to use this unit safely.
unit might be destroyed.

If not followed, this

The standard power source condition of this unit is as follows:

Power source condition

input voltage 90vto250 v

Frequency 48 Hz to 66 Hz

Fuse Upperunit [3.15A
Lower unit 25A

Power consumption | 220 VA or less

Use a suitable power source line for this condition.

1-2
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1.2 _Power Supply

1.2.2 Changing Power Fuse

CAUTION

1. Before replacing the power fuse, turn off the power switch and unplug the power cabile.
2. Use a power fuse appropriate to the source voltage to protect the unit from a fire.

Check the power fuse which is mounted in the power source connector at the rear panel of
18420.
Check or replace the power fuse as follows:

Remove the fuse from the power Check or replace the fuse, and then
source connector on the rear panel. mount the fuse as it is.
((__~—\_\

Taa Duky M0 L 2SAT M

{ 7 "-.: @“ Standard of the fuse

i 3.15 A for the upper unit
A ‘ 2.5 A for the lower unit - .-~
N

Unscrew the power source connector @

with a minus screwdriver and pull out
the power fuse.

Figure 1-1 Changing/Replacing of Power Fuse
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1.2.3

(1)

Connecting Power Cable

CAUTION

1. Power Cable
e Use the attached cable to prevent fire and slectrical shock.
The attached cable conforms to eleciric articles management method.
® Use power cable which applies to the safety standard of each country for the case
in which this unit is used in the foreign country.
After turning the power switch to OFF, connect the power cable to the outlet.
Take the plug when you pull out the power cable from the outlet.

2. Protection ground

e Connect the power plug cable with the power outlet by which the protective earth
terminal prepares.

¢ [f the extension cord by which the protective ground terminal does not prepare is
used, the protection ground will become invalid.

e If you use the AC adapter to convert 3-pin plug to 2-pin plug, ground the ground
pin that goes out from the AC adapter to the ground of the outlet or connect the
ground terminal on the rear panel (if existing) with the external ground to ground it.

In Japan, there are few electric power connectors with 3-pins. Therefore the AC adapter is
attached.

The height of the elecfrode of the 2 lines is different. After confirming the direction of the
plug and the outlet, connect the adapter with the outlet.
If the adapter cannot be connected with the user receptacle, use the optional adapter.

Connect to A AC adapter

AC outiet

Earth pin
3-pin power plug

Connect this pin to earth “To mainframe Pay attention to the short-circuit
: : of the adapter earth pin.

1-4 Jul 8/94
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(@)

ADVANTEST provides the following power plugs for each country.
If there is any inconvenience on your use, please contact our subsidiaries or ADVANTEST

1-5

representatives.
Table 1-2 Power Piugs for each Country
Straight
Type type A01402 (Standard) |A01403 (Opt.9s) A01404 (Opt.9s)
name -
ngle
type AD1412 AD1413 A01414
Applicable |JIS: Japan UL: USA *
standard Law on Electrical CSA; Canada
Appliances
Ratings and 125V/7A, 125V/7A, 250V/BA,
colors Black, 2m Black, 2m Gray, 2m
Plug
Type S"at;g;; AD1405 (Opt97) |A01406 (Optos) |Ao1407
name
Ande | A01415 A01417
type
Applicable |[SEV: Switzerland | SAA: Australia B3: UK
standard New Zealand
Ratings and |250V/BA, 250V/BA, 250V/BA,
colors Gray, 2m Gray, 2m Black, 2m
Piug
¥ CEE: Europe CEBEC: Belgium
DEMKO: Denmark OVE: Austria
NEMKO: Norway FIMKO: Finland
VED: Old West Germany SEMKC: Sweden
KEMA.: Netherlands

Jul 15/95
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1.3 Ambient Conditions and Notes
CAUTION

(8)

Use of controls or adjustments or performance of procedures other than those specified
herein may result in hazardous radiation exposure.

Temperature and humidity
Use this unit (The light source is contained) in the ambient temperature of +5 °C to +40 °C and
relative humidity of 86% or less to have the reliable system operation.

Installation location

As this unit is a highly sensitive measuring instrument, keep it from excessive dust of vibration,
direct sun, and corrosive gases. Place the systermn on a stable base so that it may be not in
danger of being dropped.

Eye protection from laser beam

DANGER

This unit uses the laser diode as the optical light source. The beam is invisible and
harmful to your eyes. Never try to see the optical light source and its related connactor
sections with your eyes.

Cautions for high voltage
This unit uses high voltage power for the CRT.
Never disassemble this unit when the power is ON.

Cooling and ventilation

The system uses a cocling fan to avoid internal temperature rise. As the fan is of discharging
type, use it with cares concerning ambient ventilation.

Never place this unit upright or put other objects behind this unit that will block ventilation.

Storage

The temperature range for storage of this unit (The light source is contained) is 0 °C to +45 °C.
If the system is out of service for a long period, cover it with vinyl sheets and keep it from dew
condensation with a carton box or cthers.

Place it on a dry position free from direct sun.

1-B Jun 10/96
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1.3 Ambient Conditions and Notes

(7) Cautions for dew condensation
This unit uses lenses internally, as a result observes caution such that condensation due to
sudden temperature change does not occur. If dew condensation is observed on the system, dry
it completely before use.

(8) Warming up
Allow for a 30-minute or more warm up period before use in order to oblain satisfactory
measuring accuracy.

(9) Prohibition of Disassembling

WARNING

When failures or abnormal conditions are encountered on this unit, please contact your
nearest Advantest sales office or agency. The address and the phone number are listed
at the end of this document.

Advantest assumes no responsibility for trouble caused by disassembling without
permission.

1-7* Jun 10/96
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2.1 Panel Description

2. OPERATION
(Description for the light source, refer to "LS-201B-AT Light Source

Unit Instruction Manual®.)

CAUTION

Use of controls or adjustments or performance of procedures other than those specified
herein may result in hazardous radiation exposure.

2.1 Panel Description

2.1.1 Front Panel (The front view is shown in Page 2-4.)

@
@

)

POWER switch:

INTENSITY volume:

Turns on or off the Q8490 power source.
Adjusts intensity of the CRT screen.
WARNING

Follow the standard power source condition to use this unit safely. If not followed, this
unit might be destroyed.

REMOTE LED:

PRINT/PLOT key:

FEED key:

MONITORING key:

AVG MEAS key:

LOADING

PAUSE/CONT key:

Lights when this unit operates in the remote control mode from a
peripheral via GPIB.

Prints the on-screen data to the built-in printer or the external plotter
as itis. (Refer to Subsection 2.12.2.)

Feeds the print forms approximately 6 cm.

Repeats measurement and displays data by executing averaging 256
times. You can set the measurement conditions in this mode.
{Refer to Subsection 2.4.3.)

Executes averaging 256 times or more under the conditions that are
set in the monitor mode. (Refer to Subsection 2.4.4.)

When this key is pressed in the monitor mode, the mode is
temporary end and the loading mode starts. (Refer to Subsection
2.4.8)) When this key is pressed in the averaging measurement
mode, the mode is temporary end. If this key is pressed again, the
averaging measurement mode starts. (Refer to Subsection 2.4.5.)

2-1 Jun 10/98
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2.1 Panel Description

— @

SHORT key:
LONG key:

ZOOM IN key:

ZOOM OUT key:

GAIN key:

PULSE key:

Narrows the distance range by pressing this key. (Refer to
Subsection 2.5.1.)

Expands the distance range by pressing this key. (Refer to
Subsection 2.5.1.)

When ALC off, pressing this key decreases the distance span.
(Refer to Subsection 2.5.4.)

Pressing this key increases the distance span.
(Refer to Subsection 2.5.4.)

Selects the internal gain. (Refer to Subsection 2.5.7.)

: Selects the larger gain.

: Selects the smailer gain.

Selects the probe-light pulse width. {Refer to Subsection 2.5.2.)
: Pulse width can be selected in the ascending step value:
El: Pulse width can be selected in the descending step value.

VERTICAL SCALE key: Selects the scale on the vertical axis. (Refer to Subsection 2.5.5.)

SAVE key:
(<)

VIEW key:
(=)

: Changes the vertical-axis scale in the ascending step value.

@: Changes the vertical-axis scale in the descending step
value.

Saves the measured waveform to the internal memory. (Refer to
Section 2.9.)

(Move the cursor to the left when the ADVANCE FUNCTION menu
is displayed. Move the cursor to the left when STEP of the
automatic measurement mode is being displayed.)

Displays the waveform being measured and the previously saved
waveform on the screen at a time. (Refer to Section "2.9 Dual
Screen Indication"”.)

-}’i)’\- (LED goes on) : Shows DUAL TRACE is being executed.

@& (LED goes off) : Displays the waveform being measured.
(Move the curscr to the right when the ADVANCE FUNCTION menu
is displayed. Move the cursor to the right when STEP of the
automatic measurement mode is being displayed.)

2.0 Jun 10/96
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® @

MENU key (LOCAL):

ENTER key:
RAPID key:

Data knob:

MARKER SELECT key:

VERT key:

HORIZ key:
MARKER MEAS key:
INSTR PRESET key:

QUTPUT connector:

INPUT connector:

The menu indication is ON or OFF by pressing this key.
{Key input from the panel key is available when this unit is operating
in the remote control mode from a peripheral via the GPIB.)

Used to select or execute a function in the window.

Switches the operation speed of the data knob (for the marker or the
waveform movement),

When this key is pressed, its LED lights to indicate the RAPID
mode.

Changes data in various operation modes such as marker
movement, label input and movement of waveform display position.

Selects a marker to be moved by using the data knob. (Refer to
Section 2.8.)

Moves the waveform display position in the vertical direction.
Moves the waveform display position in the horizontal direction.
Selects a mode which is used to measure light by using a marker.

This unit is preset as the initial setting conditions. (Refer to
Subsection 2.4.2.)

A connector for connecting the optical fiber is located behind the
protection cover. A probe light is irradiated from the connector.
{Refer to Section 2.4.)

An input connector for the light to be measured. (Refer to Section
2.4)

LIGHT SOURCE INPUT connector:

An input connector for an external light source. {Refer to Section
2.4)

Connects this unit with the external light source by using the
provided optical fiber cord (FCD1).
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2.1 Panel Description

2.1.2 Rear Panel (The rear view is shown in Page 2-6.)

@ VIDEQ QUT connector: Ou’gputs composite video signal. Monitor TV or video printer can be

® © 0

Q @

GND terminal
Power connector

Fuse holder:

Fan:

GPIB connector

connected by using the cable with BNC connector. When making a
hard copy of the screen ontc a video printer, keep the waveform
stable by pressing PAUSE key.

When the holder cover is opened, the fuse can be removed.
Replace the fuse with an appropriate one (rating current of 3.15A).

A cooling fan is provided to prevent an overheat of internal circuits.
This fan is a discharge type fan. Do not obstruct air flow of this fan.

Lock for prevention of plug-in unit falling out

TRIGGER OUT:

SIGNAL IN:

CONTROL:

SIGNAL QUT:

TRIGGER IN:

CONTROL:

A connector for a trigger signal (Refer to Section 2.2.)
Connects with TRIGGER IN @ by using a special cable.

A connector for a measurement signal
Connects with SIGNAL OUT @ by using a special cable. (Refer to
Section 2.2.)

A connector for a control signal
Connects with CONTROL ® by using a special cable. (Refer to
Section 2.2.)

A connector for a measurement signal
Connects with SIGNAL IN @ by using a special cable. (Refer to
Section 2.2.)

A connector for a trigger signal
Connects with SIGNAL IN ® by using a special cable. (Refer to
Section 2.2.)

A connector for a control signal
Connects with CONTROL @ by using a special cable. (Refer to
Section 2.2.)

WAVELENGTH ADJUST:

Adjusts the wavelength of the internal light source.
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2.1 _Panel Description

OUTPUT POWER ADJUST: Adjusts the light output power.
GND terminal

Power connector

® @ ® ©

Fuse holder: This is the same as the above @ (rating current of 2.5A).
@ LD POWER ADJUST: Adjusts output from the internal light source.
@, @ Use the specified fuse to prevent a fire.

@, @ Don’t disassemble this except ADVANTEST engineers.
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2.2 Cable Connection

2.2 Cable Connection

Before powering on, connect connectors as follows with a cable on the rear panel.

Connector name of Connector name of Cablo
Q8490 (upper unit) Q84901 (lower unit)
T | SIGNAL IN SIGNAL OUT Cable with SMA connectar
@ | TRIGGER OUT TRIGGER IN Cable with BNC connector
@ | CONTROL CONTROL Cabie with Dsub (25pin) type connector
= j; R
® ® ®©
D [ @ EEsS 9@ @ @ C
@ © @ S— T —
— 3 B e
@ L
_
1 @ %
/® T
/ &

W 0
D  u=
® _ o)
© O & ¢
: f & ARG 3
L e o e i
- ™ SaE TYPE M RATING.
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2.3 _Powering on and Description of CRT Display

2.3 Powering on and Description of CRT Display

(1) Powering on .
After connecting connectors according to Section 2.2, turn the POWER switch of this unit to
ON. At this time, the measurement conditions is succeeded that just before the previous
powering off. However, the following items comply the following table.

[tem Conditions
MONITORING/AVG MEAS | MONITORING
PAUSE/CONT PAUSE ON
LOADING LOADING mode
DUAL TRACE OFF
MENU OFF

Warm up this unit for 30 minutes or more.

{2) CRT display
The measured data and various setup conditions are displayed on the CRT display.

Label Date Distance range
034580 CTDR 1985703705 21:41 DR: 1000km - .\ .
Marker data — ki 0.000km -100.000d5 : 1 l The bar indictor
) T T T T T
43
5 | -
Vertical axis scalg —  ¢B/D
-49 i -
dB ¥ { 1 1 I L £ ] i !
Okm 100km/div 999knm
PH: 10us INDEX:1.5000 alC:on GAINZ
Index ALC Gain
Pulse width Horizontal axis scale
Figure 2-1 CRT Display
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2.4 Operations

2.4

Operations

2.4.1 Operating Procedure

The following illustrates the standard system operating procedure.

Set up

Set the basic
measuring conditions.

INDEX setting

DISTANCE RANGE setting

ZOOM IN/OUT selection

PULSE WIDTH selection

Data indication

VERTICAL SCALE selection

AVG MEAS execution

ZOOM INFOUT

MARKER MEAS

SPLICE/LOSS mode selection

— Connect cables

Power on the unit

Power on the external light socurce
Check the input/ouiput power

Connect optical fiber of the light source
Connect output optical fiber

Connect optical fiber to be measured

Set the basic measuring conditions in the monitoring mode.

Set the refractive index of the optical fiber to be measured.
(Refer to Subsection 2.5.3.)

Set the measurement distance range.
(Refer to Subsection 2.5.1.)

Set the range for distance display.
(Refer to Subsection 2.5.4.)

Select applicable pulse width to the measurement distance
range. (Refer to Subsection 2.5.2.)
Select the scale on the vertical axis.

{Refer to Subsection 2.5.5.)

Execute average measuring mode to improve S/N.
{Refer to Subsection 2.4.4.)

Zoom infout of waveform display.
{Refer to Subsection 2.5.4.)

Allows direct data read by the marker.
{Refer to Section 2.8.)

Select the point-to-point signal loss measuring mode or the
line signal loss measuring mode.
(Refer to Section 2.8.)
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2.4 QOperations

2.4.2 |Initialization of Measuring Conditions

{1} When you press the INSTR PRESET key, the following message is displayed.
Press "INSTR PRESET key” once more.
If the INSTR PRESET key is pressed once more, the measuring conditions is initialized as
follows. The internal memory data remain as they are.

Table 2-1 INSTR PRESET

ftem State
MEASURING MODE MONITORING PAUSE
LABEL NOT CHANGE
CLOCK NOT CHANGE
DISTANCE RANGE NOT CHANGE
SPAN MAX SPAN
HORIZONTAL START DISTANCE Okm
VERTICAL SCALE 5dB/DIV
VERTICAL POSITION 0 to -40dB
PULSE WIDTH NOT CHANGE
INDEX NOT CHANGE
GAIN ALC ON (GAIN3)
DISK FUNCTICON FILE NAME NOT CHANGE
DISK FUNCTION DATA TYPE NOT CHANGE
DISK FUNCTION INFORMATION NOT CHANGE
INTERNAL MEMORY DATA NOT CLEAR
DUAL TRACE FUNCTION OFF
DUAL TRACE WAVEFORM CLEAR
AVERAGE TIMES 256
BUZZER ON
GPIB ADDRESS NOT CHANGE
HDCOPY NOT CHANGE
FILTER NORMAL
DATA KNOB RAFID OFF
MARKER DISTANCE
PRINTER SHORT
AVG EXECUTICN PROCESSING DISPLAY TIME
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2.4 Operations

{2) When you turn the POWER switch to ON, all green LEDs light instantaneously.
Pressing the MENU/LOCAL kesy sets the measuring conditions as the above table and clears
all internal saved data (becomes the same conditions as shipment).

Table 2-2 POWER ON LOCAL

[tem State
MEASURING MODE MONITORING PAUSE
LABEL Q8490 OTDR
CLOCK NOT CHANGE
DISTANCE RANGE 1000km
SPAN 1000km
HORIZONTAL START DISTANCE Okm
VERTICAL SCALE 5dB/DIV
VERTICAL POSITION 0 to -40dB
PULSE WIDTH 10us
INDEX 1.5000
GAIN ALC ON (GAIN3)
DISK FUNCTION FILE NAME 00000000.DSP
DISK FUNCTION DATA TYPE DSP, BINARY
DISK FUNCTION INFORMATION CLEAR
INTERNAL MEMORY DATA CLEAR
DUAL TRACE FUNCTION OFF
DUAL TRACE WAVEFORM CLEAR
AVERAGE TIMES 256
BUZZER ON
(GPIB ADDRESS 11
HDCOPY PRINTER
FILTER NORMAL
DATA KNOB RAPID OFF
MARKER DISTANCE
PRINTER SHORT
AVG EXECUTION PROCESSING DISPLAY TIME
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2.4 QOperafions

2.4.3 Monitor (MONITORING) Mode

Pressing the MONITORING key {see subsection 2.1.1, 6)) sets the monitor mode.

Executing monitoring displays waveform while executing averaging 256 times.

In this mode, setting can be made while monitoring various measuring conditicns.

Distance range, pulse width, gain (ON/OFF of ALC) and zooming can be set only in the

monitoring mode.
2.4.4 Average Measuring (AVG MEAS) Mode

Pressing AVG MEAS key (see Subsection 2.1.1, 7)) sets average measuring mode.

In the average measuring, data is averaged from 2'2 to 2% times and the measurement noise ratio
is improved.

For the setting of averaging times, refer to Subsection 2.5.8.

The averaging rate is shown at the bar indicator.

Elapsed time, %, or cycles can be selected from the menu to see the execution progress.

2.4.5 Pause/Continue and Loading (LOADING, PAUSE/CONT) Mode

Pressing LOADING or PAUSE/CONT key (see Subsection 2.1.1, 8)) stops the monitor or average
measurement temporarily. It can be restarted by pressing the key again.
While the monitor is stopped temporarily, the loading mode is set. In the loading mode, light

output is as follows:

MONITORING LOADING
AVG MEAS
Signal light Modulated ON OFF *
(External light scurce)
Loading light Modulated ON cw
{Internal fight source)

*1  Signal light cannot be cutput from the OUTPUT connector.
Only a dummy light can be output.
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2.5 Measuring Conditions Sefting {using panel keys)

2.5 Measuring Conditions Setting (using panel keys)

2.5.1 Distance Range _
(It can be set only if the Q8490 is in the monitor mode)

Select the distance range that is longer than the length of optical fiber cable being measured.
The selected range is displayed as DR (Distance Range) at the right upper end on the screen.

1000 km e 2000 km e 3000 km < 4000 km < 5000 km e 6000 km < 7000 km < 8000 km
< 9000 km < 10000 km

SHORT LONG

Select the distance range that is longer than the length of optical fiber cable being measured.
The selected range is displayed as DR (Distance Range) at the right upper end on the screen.

2.5.2 Pulse Width
(It can be set only if the Q8490 is in the monitor mode)

Set the suitable pulse width of probe light for the measuring purpose. Pulse width is changed as
follows by pressing the PULSE key (see Subsection 2.1.1, 14)). The selected pulse width is
indicated at the bottom of the screen.

3us e 10 us © 30 x5 & 100 s

> >

The longer the pulse width is, the broader the dynamic range becomes. While this unit can
measure the long optical fiber, the spatial resolution drops. Conversely, shortening the pulse
width provides higher spatial resolution while the dynamic range is narrowed.

2.5.3 INDEX (Refractive Index)

Q8490 measures the time (in seconds) of optical pulse transferred via the optical fiber cable and
calculates the distance according to the refractive index of the cable core.
Set the refractive index of the optical fiber cable core as follows:

MENU
Press the | | key to select the ADVANCE FUNCTION mode. Select INDEX by using
SAVE VIEW
|:| and D keys. The refractive index will be displayed in the upper right window of the
& 5

screen. Enter the desired value by using the data knob and press the MENU key again to
determine the refractive index.
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2.5 Measuring Conditions Sefting {using panel keys)

254

Horizontal Span and Position

Horizontal span changing (in- the monitor mode)

ZOOMIN  ZOOM OUT
Scales up or scales down the horizontal span on the screen.

The span changes at each step when the ZOOM INZOOM OUT
key is pressed in each range.

The allowable range is as follows.
The span is scaled up or scaled down with the cursor marker position as the center.

Span| 5 10 20 50 100 | 200 | 500 | 1000 | 2000 | 3000 | 4000 | 5000
Range km km km km km km km km km km km km
1000 km @ ® ® ® @ ® ® ®
2000 km ® L ® ® ® o o ® ®
3000 km ® ® @ @ ® @ @ L @ ®
4000 km ® o ® ® ® ® ® ® o @

5000 km ® o @ @ ® @ o @ @ o
6000 km e o ® ® o ® o ® ® ®
7000 km @ @ @ ® ® ® ® ® o ®
8000 km ® ® @ @ o o @ ® ® ®
9000 km @ ® ® @ @ ® @ ® ® o
10000 km | @ ® o ® ® ® ® @ ® ®

Span | 6000 | 7000 | 8000 | 9000 | 10000
Range

1000 km
2000 km
3000 km
4000 km
5000 km
6000 km @
7000 km ®
8000 km ®
9000 km ®
10000 km @
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2.5 Measuring Conditions Sefting (using panel keys)

(2)

3)

Horizontal movement of displayed waveform

POSITION ——I

—
HOREZ

‘o

Press the HORIZ key. The LED lights up. Now the user can

move the waveform in the horizontal position.

' When the data knob is rotated clockwise, the waveform is

moved away from the output connector. When it is rotated
counterclockwise, the waveform is moved toward the output

connector.

Horizontal span changing (in AVG MEAS mode)
When the average measuring mode is being operated or completed, the span can be scaled
up or scaled down within the range of the internal data.

The allowable range of scaling up or scaling down is as follows:

< How to see the table >

Example :

When the distance range is set to 1000 km.

SPAN

5 km 16km | 20km | 50km | 100km | 200 km | 500 km | 1000 km
e |2 |2 |2 | D

< |l @ | |2 | D

G|l e | o | 2 | D
— e | |0 | D| D | —]—
— e ||| | D> | —]|—
— | — e | & | ¢ |0 | D —
— | — | — ¢ ||| 0|
— | — | — | — ¢ | ¢ | ¢ | e
@ Shows the set span when the AVG MEAS key is pressed.

<&~ , o 1 Shows the span can be expanded or compressed.

2-15

Pressing the AVG.MEAS key under the distance range of 1000 km and the span
of 80 km allows span change from 10 to 200 km.
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When the distance range is set to 2000 km.

SPAN
5 km 10 km 20 km 50 km 100 km | 200 km | 500 km [ 1000 km | 2000 km
® | D> | D | > | D —|—=|—]|—
G|l e | DD D|—
|l | e | DD
—_ e || e | D | D
— | & | ¢ | ¢ | @ > | — | — | —
— - ||| 0| |—]|—
— | —]— ]| ¢ || |0 || —
—_— - -] || 0|
— — | —— | ¢ | ¢ | & || @
When the distance range is set to 3000 km.
SPAN
5 km 10 km 20 km 50 km 100 km | 200 km | 500 km | 1000 km | 2000 km | 3000 km
e |2 (||| —|—|—|—|—
|l e | 2| DD | —|—|—]—|—
C |l e |l o | 2D || —|—]—1]—|——
— || e ||
— G e e D
— | — ¢ ||| 0| D
<= E | ® D | —= | —
G|l e | ¢ | @ | D | D
Gl e | ¢ | & | o | D
Gl E ¢ | ¢ | ¢ | o
@ Shows the set span when the AVG MEAS key is pressed.
<&, = : Shows the span can be expanded or compressed.
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2.5 Measuring Conditions Setting (using panel keys}

When the distance range is set to 4000 km.

SPAN
5km | 10km | 20km | 50km | 100 km | 200 km | 500 km {1000 km | 2000 km | 4000 km
e [ | |2 | | —
|l o ||| | —
|l e | o ||| —
— & G @ = =
— el e || o |
— |-l el ||| |—|—|—
— | —|—]¢ || |lo || —|—
—— — _— | — <& <& < o > —
— =] =& ||| o |—
— <k G <k <& ®
When the distance range is set to 5000 km.
SPAN
5km | 10km | 20km | 50km [ 100km | 200 km | 500 km | 1000 km | 2000 kmn | 3000 km
® = = = =
|l @ | > |2 |2
G <k o > =
— & & ® = 2
S & & <& ® =
— =] | |l¢c |0 || —|—|—
— | — — G <F <F ® 2 —_— | —
| — —_ ] — & <F <& ® < —
— === |¢ || |c| o |—
— | — == —]|¢ | ||| e
@ Shows the set span when the AVG MEAS key is pressed.
&, @ : Shows the span can be expanded or compressed.
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2.5 Measuring Conditions Selting (using panel keys}

When the distance range is set to 6000 km.

SPAN

5 km 10 km 20 km 50 km 100 km | 200 km | 500 km | 1000 km | 2000 km | 5000 km | 6000 km

® [ 2 || D D|—|—]|—

¢ |l o ||| > | —]|—

|l e | o | |

— el ¢ | o ||

— e |l || o || —|—

— | — ¢ ||| 0| |—

— | —|—| ¢ ||| 0|

— | — ==l ||| || —|—
— e |l ||| 0| —|—
— | — e |lecle || o |
— | — e || ||| o

When the distance range is set to 7000 km.

SPAN

5 km 10km | 20km | 50km | 100 km | 200 km § 500 km | 1080 km | 2000 km | 5000 km | 7000 km
e | > | D | D | D> | —]|—]|—
|l e | DD D | —=|—=]|—
G| ¢ | @D > | —|—|—
— el e | o | D> || —]|—
— | e | ¢ | & | e | D> | —
— | — ¢ | ¢ || o]

cle |l e o | D

cle | ¢ | o | > | — | —

— | == —]® ¢ ||| 0| —|—
—— == — | ¢ |¢ || ¢ |0 |—

— | — | — ¢ | ¢ | ¢ || o
®: Shows the set span when the AVG MEAS key is pressed.

<&, = : Shows the span can be expanded or compressed.
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When the distance range is set to 8000 km.

SPAN
5km | 10km | 20km | 50km { 100 km | 200km | 500 km | 1000 km { 2000 km | 5000 km | 8000 km
o |2 |2 |2 |
<& @ > = =
|l e | o ||
— $&F & ® = =
— & P <& ® =
o — <F $F <F @ =
< G <& @ >
|l e || eoe || —|—
<& G & & @ —_ —_
— e ||| ¢ |0 | —
— | — == == ¢ | ||| e
When the distance range is set to 9000 km.
SPAN
5km | 10km | 20km | 50km | 100 km | 200 km | 500 km | 1000 km | 2000 km | 5000 km | 9000 km
® <> = > > —_— | — | —
& ® = > > —_— | — | —
$F & L > > — | — | —
— e || o2 | —|—
— < G G ® = e -—
— | — ¢l |l |eo || —
Gl e | ¢ | e |
— < G <& o = _— | —
— G G <& <& @ —_ —
— =l ||| |0 | —
— | ——] ¢ ||| | e
@: Shows the set span when the AVG MEAS key is pressed.
{p, > : Shows the span can be expanded or compressed.
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2.5 Measuring Conditions Selting {using panel keys}

When the distance range is set to 10000 km.

SPAN
5 km 10 km 20 km 50 km 100 km | 200 km | 500 km | 1000 km | 2000 km | 5000 km | 10000 km
e | 2 || || —|—|—
¢l o ||| —|—|—
G|l e | e |2 D> | —|—|—
— e | e DD — | —
— e |0 | D | —]|—
— | — ¢ || |0 || —
G|l e |G| @ | D
—_— e ||| e | D — | —
— | | | ¢ || o | — | —
— | — | | ¢ ||| 0| —
— | — | & | ¢ | ¢ & ®
®: Shows the set span when the AVG MEAS key is pressed.
<, = : Shows the span can be expanded or compressed.
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2.5 Measuring Conditions Seiting (using panel keys)

2.5.5 Vertical scale setting

(1) Vertical scale setting
When the VERTICAL SCALE key is pressed, the scale of the vertical axis changes as follows:

5 dB/div
2 dB/div
¢ VERTICAL SCALE
1 dB/div T
<

0.5 £B/div l @

Select an appropriate vertical scale according to the signat loss of optical fiber cable or
connection loss.

{2) Vertical movement of displayed waveform

POSITION ——l

 pom |

Press the VERT key. The LED lights up. Now the user can

VERT
move the waveform in the vertical direction by using the data
knob.
(‘@W Rotate the data knob clockwise to move the waveform upward.
Rotate the data knob counterclockwise to move the waveform
downward.

2.5.6 Smoothing of Displayed Waveform

Function to smooth waveform by using moving average method.
Setting

MENU
@ Press the D key and select FILTER.

@ Select NORMAL or Wide D. Range by using the data knob.
NORMAL: Moving averaging is executed with a bandwidth of one-forth pulse width.
Wide D. Range: Moving averaging is executed with bandwidth of a half pulse width. The
dead zone and the spatial resclution are worsened 1.5 times them.
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2.5 Measuring Conditions Setting (using panel keys}

2.5.7 ALC (Automatic Level Control) and Gain Setting

The setting can be changed only if Q8490 is in the monitoring mode.

Setting

MENU

@ Press the |:| key and select ALC.
@ Select ALC on or ALC off by using the data knob.

ALC on:

ALC off:

Detects a maximum level at AVG MEAS setting and automatically sets the most
applicable gain to avoid over scaling.

Set the monitoring mode and set the gain larger in the manual operation for
measuring a low level signal minutely by overscaling the high level signal such
as Fresnel reflections. One of four kinds of gain, Gain 0 to Gain 3, can be
selected.

Gain 0 has the smallest gain and Gain 3 has the largest gain. [If overscaling
occurs in Gain 0, the internal circuit may be saturated. In this case, add an
optical attenuator to the optical signal output o decrease the level, then
measure the signal.

2.5.8 Display Mode of Averaging Times and Processing time

MENU
Press the |:| key and select AVERAGE.
ENTER
Press the key to select the setting item.
(1) No. Select a value from among 16 to 65536 in the window by using the data knob. In

this unit, the waveform which is averaged 2® times is assumed as a base one.
Therefore, the total number of averaging times is as follows:
In case the averaging times is selected as 16: 28x1p=2"2
In case the averaging times is selected as 256: 28 %256 =2"°
In case the averaging times is selected as 65536: 2°x65536=2%
{2) MODE: [f No. is selected, the number of averaging times is displayed.
If % is selected, a ratio between the executed number of averaging times and the
specified number of averaging times.
If Time is selected, a time elapsed since the averaging starts is displayed.
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2.5 Measuring Conditions Sefting (using panel keys)

2.5.9 Writing Label

Information can be labeled to the storage data by using up to 23 alphanumeric characters.

The label is indicated in the top line of the screen.
MENU
Press the |:| key to select ADVANCE FUNCTION and select LABEL. The following screen

will appear.
ENTER

Reversely highlight the character to be entered by using the data knob and press the
key. The character will be entered.

DELETE : Deletes a character on the cursor position.

< :  Moves the cursor to the left.

<> : Moves the cursor to the right.

ALL DELETE |: Deletes all characters of the label.

2.5.10 Clock Setting

You can set time (minute and hour), date, month and year.

MENU

Press the I:I key and select ADVANCE FUNCTION mode, then select CLOCK.
ENTER

Press the ]:I kay to select the setting item.

(1) Year:  Check that the cursor is on YEAR.
Set an appropriate number by turning the data knob.
ENTER :
{2) Month: Press the D key and move the cursor to MONTH.
Set an appropriate number by turning the data knob.
ENTER
(3) Day: Press the |:| key and move the cursor to DAY
Set an appropriate number by turning the data knab.
ENTER
{4) Hour:  Press the D key and move the cursor to HOUR.
Set an appropriate number by turning the data knob.
ENTER
{5) Minute; Press the l:l key and move the cursor to MIN.
Set an appropriate number by turning the data knob.
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2.8 Readout by Marker

2.6 Saving/Recalling Measurement Conditions to/from Internal Memory

If a waveform is recalled from the internal memory, a measuring condition can be selected and set
from among 32 conditions saved in the internal memory.

After recalling the waveform, press the MONITORING or the AVG MEAS key. A measurement starts
in the same measuring condition as the recalled waveform. (In this case, the current time is
indicated.)

For how to use internal memory, refer to Section 2.10.

2.7 Saving/Recalling Measuring Conditions to/from Floppy Disk

if a waveform is recalled from a floppy disk, the measuring condition saved in the floppy disk is set.
After recalling the waveform, press the MONITORING or the AVG MEAS key. A measurement starts
in the same measuring condition as the recalled waveform. (In this case, the current time is
indicated.)

For how to use floppy disk, refer to Section 2.11.

2.8 Readout by Marker

Three kinds of of readout function, DISTANCE, LOSS and SPLICE, can be preformed by using
marker.

The function can be selected by pressing MARKER MEAS key (see Subsection 2.1.1, &).

The function whose LED is lit can be monitored.

2.8.1 Distance Indication

DISTANCE (M1):The M1 marker is indicated on the screen. The distance (km) from the near end
to M1 and the level (dB) can be measured.

2.8.2 Loss Indication

LOSS (M1, M2): LOSS (M1, M2): The M1 and M2 markers are indicated on the screen. The
signal level difference (dB) between M1 and M2, the distance (km) between M1
and M2, and the signal loss per kilometer (dB/km, calculated in the [east squares
method) between M1 and M2 can be measured.

The marker which is moved by the data knob can be selected by the MARKER SELECT key.
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2.8 Readout by Marker

2.8.3 Splice Loss Indication

SPLICE (M1, M2, M3):: SPLICE (M1, M2, M3): The M1, M2 and M3 markers are indicated on
the screen. The anastomosis or connection loss due to connector can
be measured by using these 3 markers.

Measurement procedure

@ As shown in the figure, set the M2 marker as a splice change peint. Then set M1 and M3
markers on any two points of both fibers with the splice point asthe center.

@ To execute calculation through the least squares method, set m1 on a distance of &y and
' m2 on a distance of &7 from the center of M2.
The points of m1t and m2 are indicated as X on the screen,

@ From the distance data between M1 and m1 and between M3 and m2, the intersection
point to the approximate value is set as PO and P1. The level difference between PO and
P1 is set as the splice loss.

@ After M3 is set, pressing MARKER SELECT key indicates cursors for each marker of M1,
M2 and M3. Markers can be moved with their interval fixed.

8y —>e— Jo —>t
M2 d» = Distance corresponding to pulse width.
M1

m1

- d1= 300m (fixed)

i‘_:;%\ 8p= 900m (PW= 34S)
' =2200m (PW= 104S)
5km (PW= 304S)
15km (PW=1004S)

m2 M3
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2.9 Dual Screen Indication

2.9 Dual Screen Indication

A function to display and compare two waveforms on a screen.

SAVE VIEW
(1) Saving by the D Key and Recalling by the I:I key
SAVE

Pressing the I:l key saves the waveform data being displayed. Only one waveform can be
saved. [ts measurement conditions, etc. cannot be saved.

VIEW
Pressing the |:| key recalts the saved waveform onto the screen.

(DUAL TRACE function)

The saved waveform and the waveform currently being measured can be displayed on a
screen at a time. This is effective to compare waveforms., '

LED of the VIEW key shows the following conditions.

VIEW
Pressing the D key again allows the VIEW waveform to disappear from the screen.
SAVE

Waves memorized by pressing the I:' key is cleared upon power-down.

o] -}:)’\- (LED goes on) :  DUAL TRACE is in progress.

VIEW

® (LED goes off):  Waveform currently being measured is displayed.
Q34480 OTDR 1995/03/06 16:21 DR: 1000km

M1 0.000km -16.812dR AAAUUUDD.DSPl
T T T T T T

-1l T T

dB

dB/D

-51
dB

18kn/div
P¥: 10us  INDER:1.4750 ALC:off GAING

Figure 2-2 Comparison of Two Waveforms by Using SAVE/VIEW Function
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2.10 Function of internal Memory

2.10 Function of Internal Memory

Internal memory function can memorize 32 screens of waveform with its measurement conditions.
The function has a back-up feature, so the memory is retained if the power is turned off.

For these features, not only saving of waveforms and its measurement conditions but also variation
measurement for the fiber can be made at every time.

(Using memory function)
MENU
Press the I:I key and select MEMORY.

2.10.1 Writing

Procedure:
MENU
@ Press the D key and select SAVE in the MEMORY window.

ENTER
@ Move the cursor on a waveform number of 1 to 32 to be saved. Press the |:| key, then
the waveform is saved into the memory.
Data are saved to each item (LABEL characters to TITLE, date to DATE and time to

TIME).
ENTER

If you select an data item and press the D key, the following message appears.

=* |f you are going to rewrite,
please push “ENTER” key. ==
ENTER
When the I:‘ key is pressed once more, the previously saved data is cleared and the
current waveform is saved.

@ After the waveform is saved, the memory initial screen is indicated. The initial screen can
ENTER
also be indicated by selecting EXIT, then pressing the EI key.
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2.10.2 Reading

Procedure:
MENU
@ Press the |:| key and select RECALL in the MEMORY window.
ENTER

@ Move the cursor on a waveform number of 1 to 32 to be read. Press the D key, then

the waveform is recalled from the memory. Memory inftial screen is indicated.
ENTER

The initial screen can also be indicated by selecting EXIT, then pressing the |:| key.

MENU

@ Press the D key to escape from the ADVANCE FUNCTICON mode.
MONITORING
If the El key is pressed, measurement starts. In this case, the current date and time
is indicated.
2.10.3 Deletion
Procedure:
MENU

® Pressthe | | key and select DELETE from the MEMORY window.
ENTER
@ Move the cursor on a waveform number of 1 to 32 to be deleted. Press the [:l key, then
the following message is displayed.

= If you are going to delete the file,
please push “ENTER” key. ™

ENTER
@ To delete the waveform, press the I:I key.
ENTER
Select EXIT and press the D key, the memory initial screen is indicated.

All data in the memory can be deleted by selecting ALL DELETE and pressing the
ENTER

key.
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2.11 Floppy Disk Function

The measured data and its setting conditions can be saved to/recalled from a floppy disk.
As its format conforms to MS3-DOS, data ¢can be handled by personal computers running on MS-DOS.

e Specifications of the floppy disk drive

Disk drive type: 3.5-inch micro floppy disk drive

Usable floppy disk: 2DD (Double-sided double-density)
2HD (Double-sided high-density)

Capacity when formatted: 720K bytes (2DD)/1M bytes (2HD)

Recording format: 720K bytes (2DD)/1M bytes (2HD)

Reccrding format: 2DD IBM/NEC common format
2HD IBM format

Number of recording files:

Number of recording files

Data type Screen data (DSP) {See Note 1.) | Internal data (ALL) (See Note 2.}
(waveform data point number) (501 points) (Max. 15344 points) (See Note 3.)
Data format Binary ASCII Binary

2DD (720K bytes) 112 files 101 files 5 files

2HD (1.44M bytes) 224 files 219 files 10 files

Note 1: Screen data means only the waveform data being displayed. Expanding of
compressing of the waveform cannot be made.

Note 2: Internal data means the waveform data being displayed and its measurement
conditions. Expanding and compressing the waveform can be made.

Note 3: The number of recording files differs depending on the number of the internal data
points.
Internal data cannot be recorded in ASCH format.
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2.11.1 Handling of Floppy Disk

(1)

Write-protection

/D /D

© O,

" +

-

Wirite disabled Write enabled

Figure 2-3 Write-protection of Floppy Disk

A 3.5-inch micro-floppy disk can be write-protected so as not to erroneously erase the
valuable data. The disk is write-protected if the write-protection notch is slide downward as
shown in Figure 3-2.

Floppy disk drive handling notes

& Do not place the Q84390 upside down when the floppy disk drive is being used.

e  Giving a strong impact an the floppy disk drive may damage the head of the drive or a
floppy disk. '

®  Pulling out a floppy disk before it is completely ejected may cause the head to catch the
disk shutter widow. The head may be damaged at this event.

L] Inserting a floppy disk when not completely ejected may damage the head.

Insert a floppy disk with its labeled side up into the slot.
Press the disk forward with a finger until it reaches the end and is fixed on the drive.
To remove the disk, press the eject button. The disk will automatically come out.

WARNING

Do not press the gject button when the red lamp is Iit on the drive unit.
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2.11.2 Writing

MENU ‘ )
Press the D key and select SAVE in the DISK window. Write the waveform data and its
setting conditions according to the following procedure.

@ FILE NAME

Up to eight alphanumeric characters can be entered. Reverse the character what you
ENTER

want to enter with the data kncb and press the |:| key.

The |DELETE| 1< |, {= |,and [ALL DELETE | keys function as follows when

ENTER
followed by the I:l key.

DELETE : Deletes a character on the cursor position.

$m :  Moves the cursor to the left.

o :  Moves the cursor to the right.

ALL DELETE | : Deletes all of the label name.

@ NAMING MODE

ENTER
Reverse the item what you want to enter with the data knob and press the D key.

if you select AUTO ON, the seventh and eighth characters are updated automatically so
that you need not enter an file name every time you save the file.

When you select AUTC ON, specify eight characters for a file name with numerics for the
seventh and eighth characters.

Example:

FILE NAME: FIBER-00

@ DATA TYPE ENTER
Reverse the item what you want to enter with the data knob and press the I:l key.
DATA TYPE specifies the type of data to be saved. An extension is automatically added to
the file when saved.

Each data type represents the following.

DSP (DISPLAY): LOG-converted waveform data on the screen.

ALL (ALL-LINEAR): Al internal waveform data (raw data) before LOG-conversion.

The loaded waveform can be expanded or compressed and shifted in the horizontal
direction.
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@ DATA FORMAT ENTER
Reverse the item what you want to enter with the data knob and press the |:| key.
DATA FORMAT specifies the format of data to be saved.

BINARY: Saves waveform data in binary format.
ASCIL: Saves waveform data in ASCIl format.

CAUTION

ALL and ASCIl can not be used in combination.

® Saving ENTER

Select EXECUTE with the data knob and press the D key to save data such as
waveform data into the disk. After the data are saved, the FDD functions initial screen
reappears. 10 rEIE#rEnRto the FDD functions initial screen with out saving data, select EXIT

and press the El key.
CAUTION

1. The data which is read from the internal memory cannot be saved into the floppy disk.
2. If DATA TYPE and DATA FORMAT differ between the conditions before loading and
the current conditions, the data cannot be saved.
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2.11.3 Reading

MENU ‘ )
Press the D key and select LOAD in the DISK window to read data such as waveform data
and its measurement conditions.

@ Operation procedure ENTER

Move the cursor on the desired file No. using the data knob and press the I:I key
to read waveform data from the disk. After the data are read out, the FDD functions initial

screen reappears. To return to the FDD functions initial screen without loading data, select
ENTER

EXIT and press the |:| key.

@ Span change and horizontal position shift concerning the loaded waveform data
Operation of span change and horizontal position shift differ depending on the type ofthe
loaded waveform data.
DSP(DISPLAY): Inhibits span change and horizontal position shift.

ALL{ALL-LINEAR): Permits span change and horizontal position shift.
MENU

After selecting, pressthe | | key to exit the ADVANCE FUNCTION mode.
MONITORING

Press the E key to start measurement.
Note that the current data and time are set.

2.11.4 Other Functions of Floppy Disk

MENU
The functions, when the |:| key is pressed and DISK is selected, are explained below.

(1) DIRECTORY mode
Lists the files saved in the disk.

@ Meaning of items in the list

No.: File number
FILE NAME: File name
TYPE: Type of the save data
SIZE: Size of the file in bytes
DATE: Year, month, and date when the file is saved
TIME: Time when the file is saved
@ Operation
The list can be scrolled by using the data knob.
ENTER

Select EXIT and press the |:| key to return to the FDD initial screen.
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{2) DELETE mode
Deletes a file.

Operation procedure

@ Move the cursor on the file number what you want to delete and press the ENTER key.
The following messages will appear for confirmation.
DELETE: PUSH "ENTER KEY"
ESCAPE: ROTATE "KNOB"

ENTER
@ To delete the file, press the I:' key again.

Or to cancel the deletion, rotate the data knob. ENTER

To return to the FDD functions initial screen, select EXIT and press the |:| key.

{3) FORMAT mode
This mode is used to format a disk.

Operation procedure

@ Select EXECUTE with the data knob and press the ENTER key. The following messages
will appear for confirmation.
FORMAT: PUSH “"ENTER KEY"
ESCAPE: ROTATE "KNOB™

ENTER

@ Press the D key again to start formatting, or rotate the data knob to cancel for matting.
ENTER

To return to the FDD functions initial screen, select EXIT and press the D key.

(4) INFORMATION mode
When commands of the floppy disk drive functions are executed, messages including error
messages are indicated on the screen.
Messages and their meaning are given below.
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(8) TYPE mode
Set the data type before the.waveform data is saved in the disk.

@ DATA TYPE
ENTER

Reverse the item what you want to enter with the data knob and press the D key.
DATA TYPE specifies the type of data to be saved. An extension is automatically added
to the file when saved.

Each data type represents the following.

DSP (DISPLAY): LOG-converted waveform data on the screen.

ALL (ALL-LINEAR): Al internal waveform data (raw data) before LOG-conversion.

The loaded waveform can be expanded or compressed and shifted in the horizontal
direction.

@ DATA FORMAT
ENTER

Reverse the item what you want to enter with the data knob and press the D key.
DATA FORMAT specifies the format of data to be saved.

BINARY: Saves waveform data in binary format.

ASCII: Saves waveform data in ASCIl format.

CAUTION

ALL and ASCIl can not be used in combination.
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2.11.5 Error Messages

When commands of the floppy disk drive functions are executed, messages including errcr

messages are indicated on the screen.
Messages and their meaning are given below.

Error message

Meaning

ERROR:DRIVE NOT READY

No floppy disk is in the disk drive unit.
The disk is not formatted or with an invalid format.

ERROR:WRITE PROTECTOR

The floppy disk is write-protected.

ERROR:FILE NOT FOUND

The specified disk is not in the disk.

ERROR:DISK FULL

The disk is full and has no space for a new file.

ERROR:FILE NAME ERROR

The file name is incorrect.

ERROR:DATA TYPE ERROR

LOG type data cannct be saved in the REFLECTION mode.
Only the data having an applicable data format to this unit
can be loaded.

ERROR:CAN NOT SAVE

Data recalled by the memory function cannot be saved.
Data cannot be saved because DATA TYPE and DATA
FORMAT are differ between the conditions after loaded by
the FDD function and the current conditions.

OVERWRITE:PUSH "ENTER KEY"
ESCAPE:ROTATE "KNOB"

The same file already exists.
ENTER
If the I:I key is pressed, the new file is overwritten to the
existing ¢one.
If the data knob is rotated, the command is canceled.

DELETE:PUSH "ENTER KEY"
ESCAPE:ROTATE "KNOB"

These messages are displayed for confirmation before the
file deleting command is executed.
ENTER

Pressing the key executes the command.
Rotating the data knob cancels the command.

FORMAT:PUSH "ENTER KEY"
ESCAPE:ROTATE "KNOB"

These messages are displayed for confirmation before the
format command is executed.

ENTER
Pressing the key executes the command.

Rotating the data knob cancels the command.
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2.11.6 FD Format

The format of data files saved by Q8490 is shown below. It is a MS-DOS format. When you
analyze data with a personal computer, refer to the following.
The floppy disk area is divided into five blocks as follows:

Block name Total number of bytes
Header 128
Measuring condition 239
Information data 256
Internal flag information 154

Waveform data

x

*: Means that the total number of bytes varies with data
types and the number of waveform points.

The following are details of each block.

(1) Header

ftem Number of bytes
Company name 16
Product name 16
Software version 16
Save waveform data type 16
Save waveform data format 16
Number of data {Display, Internal) 16
Average times 16
Spare 16
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(2)

(4)

Measuring condition

Itern Number of bytes
Measuring mode 14
Label 24
Clock 17
Distance range 11
Span 11
Data start distance (Display, Internal) 26
Data end distance {Display, Internal) 24
Vertical scale 8
Display screen maximum level 12
Display screen minimum level 12
Index 13
Pulse width 9
ALC setting 8
Gain 7
Filter function 20
Average times 23

Information data (Number of byte = 256)
There is information data about the floppy function.

Internal flag information(Number of byte = 154)

This is data o be set inside OTDR and unnecessary for a personal computer processing.
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{5) Waveform data

The combination of the save.waveform data type and the save waveform data format produce
three kinds of waveform data.

Save waveform

Save waveform

Byte

data type data format
@ DSP ASC Number of data (Header) X8
@ DSP LIN Number of data (Header) x 4
S ALL LIN Number of data (Header) x4 x2

How to convert data.

Case @

Data consists of eight bytes.

Example :

Case @

-100.000

Data consists of four bytes.

The following process is done on a byte-by-byte basis in a reading order, for example, in
the order of D1-D2-D3-D4.

D=D1x2*#+D2x2'°+D3x2%+D4

In the case of D<21®

DATA=D/2'®

In the case of D=2'¢
DATA = (D - 2%)/2'®
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Case @
Waveform data consists of two kinds of data, (Waveform A and Waveform B).
lts data is stored in the order of Waveform A-Waveform B.

Waveform A Waveform B

Each waveform data consists of four bytes.
The following process is done on a byte-by-byte basis in a reading order, for example, in
the order of D1-D2-D3-D4.

D=D1x2%%+D2x2'+D3x2%+D4

After the above calculation, the data of Waveform A becomes
DA1! DA21 DA31 DAN'

After above calculation, the data of Waveform B becomes
DB1s DBZ: DBS! DBN'

Then, the n-th data becomes
DATA, =5 X Log(Da/2'%AVG) + 5 X Log(Dgy/2'%/AVG)
= 5 X Log(Day X Dgy/2'5AVG).

Here, AVG is the number of times that the header is averaged.
In the case of AVG > 33023, AVG = AVG/2 is lead.
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2.12 1/O

MENU

Press the |:| key. Select GPIB, HDCOPY, PRINTER, BUZZER or SCRAMBL by pressing the

ENTER

key.

2.12.1 GPIB Address

Specify the device address for remote control via GPIB. Address can be set from among 0 to 30.
Use the data knob for address setting.

2.12.2 HDCOPY

Qutputs a hard copy of the on-screen data of this unit.

Select one of the following two devices by using the data knob.
PRINTER: Built-in thermal printer

PLOTTER: External plotter

(1)

Hard copy output via the internal printer

MENU

Check that the PRINTER has been selected by the| | key.

PRINT/PLOT

Press the l:l key to output the data to the printer.

FEED

ressing the D key feeds the thermal paper.

Changing printing paper

@
@
S

@ ®

Turn up the head-up lever.
Place a roll paper out side down into the hoider.

Insert the roll paper from the upper part of printer mechanical section so that the paper will
come out from the front side.

Turn down {hold) the head-up lever.

Perform feeding to check it whether paper is fed correctly.

Printing paper:  A09075 (ordering article number)
5 rolls/carton {can be ordered by cne carton)
Roll paper with revoluting thermal face: 30m long
Paper width: 114mm

Note: Do not use the paper other than the specification paper.
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(2} Hard copy output via the external plotter

@ Procedure : -
® Using I/O of the ADVANCE FUNCTION mode, make sure that PLOTTER is selected.

® Make sure that the plotter is set to the LISTEN ONLY mode.
PRINT/PLOT
¢ Plotter output starts by pressing the D key.

CAUTION

Plotter producing hard copy outputs can’t be controlled through GPIB.

@ Applicable plotters
R9833 (ADVANTEST)
HP7470A (HP)
HP7475A (HP)

@ Selecting the tracing pen
The following table shows pen number and description of the plotter output.

Pen number Usage

1 Character strings

Window display (including characters in the window)

Bar, signal frame and window frame

Waveforms

Dual waveforms

Marker

~jeojulk]lwm

Cursor
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2.12.3 Printer

The embedded thermal printer has the following two modes to set the print style of waveforms.
Short: This mode outputs waveform at the resolution set on the screen.

Long: This mode outputs waveforms at an internal data resolution.
A waveform output form would be up to 3 m in a certain setting.

2.12.4 Buzzer

Switches whether on or off the key input tone or input disable tone.
ON: Sounds the key input tone or input disable tone when a key is pressed.
OFF: Does not sound the tone.

2.12.5 SCRAMBL

Makes a setting so that Q8490 conirols or does not control Q8163 {external polarization

scrambler).
ON: Q8490 controls Q8163.
OFF: Q8490 does not control Q81863.

<Procedure >

@ Set Q8163 to be in the listen-only mode.

@ Connect Q8163 and Q8490 with the GPIB cable.

@ Press the menu key. Then, select SCRAMBL in the window and set it to "ON".
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3. GPIB: REMOTE CONTROL

3.1 General

Q8490 can operate in the remote control mode via the standard IEEE-488-1979 measuring bus GPIB
{General-Purpose Interface Bus).

3.1.1 Qutline of GPIB

GPIB is an interface system that can configure an automatic measuring system by simply
connecting the measuring instrument with controllers and peripheral devices using the bus cable.
GPIB is an interface system that can configure an automatic measuring system by simply
connecting the measuring instrument with controllers and peripheral devices using the bus cable.
When compared with the conventicnal interfacing, GPIB provides the much higher flexibility in
system expansion. Also it provides the electrical, mechanical, and functional compatibility with the
products of different manufacturers. A full lineup from the very simple system to the system
having the highest functions can be configured by using a single bus cable.

For the GPIB system, each device connected via the bus lines must be assigned a different
address. Each device ¢an have one or more of controller, talker and listener functions.

Only one talker can send data onto the bus lines, and multiple listeners can receive the data.

The controller addresses the talker and listeners so that the data can be transferred from the
talker to the listeners. Also, the controller (talker) can set the measuring conditions for the
listeners.

The bit parallel and byte serial sight data lines are provided for data transfer between system
devices. Data is transferred asynchronously in both directions. Because the system is
asynchronous, both the high-speed and low-speed devices can be mixed.

The data (messages) to be transferred between devices are the measuring data and measuring
conditions {programs), and various commands. ASCIH codes for data are used.

In addition to 8 data lines, 3 handshaking lines are provided to control asynchronous data transfer
between devices. Also, 5 control lines are provided to control information flow between the
handshaking lines and the buses.
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Data line (x8)
Transmission control lines (x3)
Bus control lines (x5) - IFC, ATN, SRQ,
REN, EOI
. s, DAV, NNRFD,
GP1B buses | A AT 7 VIS ALSILS I, W.Wm? NDAG

{x16)

> BiOtto 8

L UL I 0T

Interface Interface Interface Interface
{Controller, " .
talker, listener) talker’ listener]
talker, listener) ( ( ) ( )

Device A Device B Device C Device D

Figure 3-1 GPIB Bus Lines

¢ The following signals are transferred via the handshaking lines:

DAV (Data Valid): The signal indicating the data validity.
NRFD (Not Ready For Data): The signal indicating the data receive ready status.
NDAC (Not Data Accepted): The signal indicating the end of data receive status.

o The following signals are transferred via the control lines:

ATN (Attention): The signal used to indicate that the signals on the data line are
address or command or any other information.

IFC {Interface Clear): The signal which clears interfacing.

EQI (End of Identify): The signal used to indicate the end of information transfer.

REN (Remote Enable): The signal for remote control of a device that can be
programmed for remote control.

3.1.2 GPIB Standards and Specifications

Standard: IEEE488-1978
Codes used: ASCIl codes, or binary codes if the packed format is used.
Logical level: Logical 0 (high) at +2.4VDC or more

Logical 1 (low) at +0.4VDGC or less
Driver specifications: Open collector form {except EQl and DAV)
Logical low at +0.4VDC or less, 48mA
Logical high at +2.4VDC or more, -5.2mA
Receiver specifications: Logical low at +0.6VDC or less
Logical high at +2.0¥DC or more

Addressing: Up to 31 kinds of talk or listen addresses can be set by using the
ADDRESS switch.
Cable length: The total length of bus cables is limited as the following:

(Number of devices connected to the bus) x 2m and less than 20m
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Connector: 24-pin GPIB connector 57-2024-D35A (Amphenal or equivalent)

24-pin GPIB connector
Signal name | Pin No. ) /@\ Pin No. | Signal name
GND LOGIC 24 12 SHIELD
GND (ATN) | 23 \_\ / | / 11 |ATN
GND (SRQ) | 22 I = ] 10 |SRQ
GND (IFC) 21 [22] [ig] 9 |IFC
GND (NDAC) | 20 ey 8 |NDaC
GND (NRFD) 19 % 2 7 NRFD
GND (DAV) 18 m i 6 |DAV
REN 17 m =] 5 |[Eoi
DIOS 16 2] 4 |Dpios
DIO7 15 B ! 3 DIO3
DIOG 14 / \, \ 2 [pio2
DIOS 13 \@/ T oo
Figure 3-2 GPIB Connector
Inter face functions: See Table 3-1 below.
Table 3-1 Interface Functions
Code Function and Explanation
SHA1 Source handshaking function
AH1 Acceptor handshaking function
T5 Basic talker function, serial polling function, talker only function, and talker
release function by specifying the listensr
L4 Basic listener function, and listener release function by specifying the talker.
SRi1 Service request function
RL1 Remote control function
PRO Without parallel function
DCO Device clear function
DTO Without device trigger function
CO Without controller function
E2 Tristate output
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3.1.3 Connecting System Devices

As a GPIB system is configured-by various devices, the following notes should be followed during
preparation:

{1) Check the normal status (for preparation) and operation of the connected devices referring to

(2)

3)

the instruction manuals of the controller and peripheral devices.

Avoid using excessive length of bus cables when connecting the measuring instrument and
controller. The length of bus cable should not exceed the following limit:

{Number of devices connected to the bus) x 2m and less than 20m

The following standard bus cables are provided as optional.

Table 3-2 Standard Bus Cables (optional)

Length Cable name ' Parts No.
0.5m 408JE-1P5 DCB-881076X01-1
1m 408JE-101 DCB-851076X02-1
2m 408JE-102 DCB-351076X03-1
4m 408JE-104 DCB-S51076X04-1

The bus cable has piggy-back connectors. A single connector has male and female
connectors and they can be used as a pair. However, do not use 3 or more connectors as a
pair.

The connector must be secured by using the tightening screws.

Check the power conditions, grounding and setup conditions of each device before furning its
power supply on.

The power supply of all devices connected to the bus must be turned on. I not, the entire
system operation is unreliable.
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3.1.4 Sections Referring to GPIB on Operation Panel

:

@

AOVBNTEST 08490 OTOR e :j
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N V4
.~
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L/ J\ SAVE ¥iEw MO ENTER
OO0 o@: ]
& = LOCAL
PUOMER INTERSITY eewore SHINUPLOT FEED
I 3
0| = =| | O 00 -
y,
MENU
Key
LOCAL

Releases the remote control mode if Q8490 is in the remote control mode {the REMOTE
LED is on). In the local mode, the key input on the front panel is made valid.
When the system power supply is turned on, the local mode is selected automatically.

REMQTE LED
Kept on when Q8480 is controlled by an external controller in the remote control mode.
In the remote control mode, the key input on the front panel is made invalid.

GPIB address setting
The setting of the GPIB address can be changed by the ADVANCE FUNCTION mode.
MENU

Press the |:| key and select the ADVANCE FUNCTION mode, then select /0.

Select the GPIB address by turning the data knob.

CAUTION

This unit will enter the TALK ONLY mode if you select I/Q following setting of the
MENU

ADVANCE FUNCTION mode using the D

from HDCOPY (hardcopy).
To operate this unit in the ADDRESSABLE mode, therefore, change PLT over to PRT
{printer output).

key and then select PLT (ploiter outpuf)
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3.2 Service Request

When the Q8490 system is set to the S0 mode and when each bit of the status byte is set to 1,
Q8490 sends a service request to the controller.

The system sends the status byte after serial poling from the controller.

< Status byte >

Logical 1 is set at the end of measurement.

Logical 1 is set if a syntax error occurs.

Logical 1 is set at the end of averaging.

Request Service (RQS)
1 is set if one or more of bits 1, 2 and 6 is set to logical 1.
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3.3 GPIB Talker Formal

3.3 GPIB Talker Format

Issue the read command to output the GPIB talker format.
used according to the read command it has been issued.

@ Binary output
Available commands:

1 byte per data:
2 bytes per data:
4 bytes per data:

Format:

RDTE, RMDE, RADB
RDTW, RMDW, RADW
RDTL, RMDL, RABL

The following two types of cutputs are

Header

Data 1

Data 2

Data N

BD

Header:

Data:
BD:

6-byte ASCII data to be set by using the Hn command.

It is output only when the header output is set to ON (see Paragraph 8) in
Subsection 3.3.1).
See the related read command.
Block delimiter to be set by using the DLn command.

® ASCIl output
If multiple data sets are used:

Header

Data 1

sD

Data 2

SD

SD

Data N

BD

If a single data set is used:

Header

Data 1

BD

Multiple data sets or a single data set can be used depending on the specified read

command. See the related read command section.
B-byte ASCII data to be set by using the Hn command.

Header:

SD:

BL:

It is output only when the header output is set to ON.
String delimiter o be set by using the SLn command.

{See Paragraph 7) in Subsection 3.3.1.)

Block delimiter to be set by using the DLn command.

{See Paragraph 6) in Subsection 3.3.1.)

3-7
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3.3.1 GPIB Setting Commands
The following lists the GPIB setting commands and provides their detailed explanation.
Table 3-3 GPIB Setting Command List {1 of 2)

Command Function Page
@ C Clear 3-9
@ z Clears as initial setting 3-10
<) Sn Issue or no issue of service request 3-11
@ SMKn Mask setting of service request 3-11
® Cs Clears the status byte 3-11
® DLn Selects the delimiter mode 3-12
@ SLn Selects the string delimiter mode 3-13
Hn Display or no display of header 3-13
@ MON Selects the monitoring mode 3-14
© AVG Selects the averaging mode 3-14
@ PSE Sets the pause state/loading mode 3-14
® IDXn Sets an index 3-14
® DRn Sets the distance range 3-14
@ GANn | Sets the gain 3-15
® SSPn Sets the horizontal span 3-15
® SSTn | Sets the horizontal position 3-18
@ VSLn Sets the vertical scale 3-18
® VPSn Sets the vertical position 3-18
® PWn Sets the pulse width 3-16
@ KNBn | Selects the rapid mode 3-17
@ TST Saves the dual trace waveforms 3-17
@ TVWn Display or no display of duat trace waveforms 317
@ LSSn Selects a marker (STANDARD of ADVANCE FUNCTION) 3-17
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Command Function Page
@ MKAnN 3-18
MKEBn Sets a marker
MKCn
@ MSTn | Saves the waveform memory 3-18
@ MRCn | Recalls the waveform memory 3-18
@ MDLn | Deletes the waveform memory 3-18
@ LBLn Sets a label 3-19
@ PFD Printer feeding 3-19
@ PRT Print out 3-19
@ PRMn | Sets the printer mode 3-19
® | CLOCKn |Sets aclock 3-19
® SAVGn | Sets the number of averaging times 3-19
® AVMn Sets the display mode of averaging 3-20
® BZn Turns the buzzer on or off 3-20
® FLTn Sets the filtering 3-20
@ LDMn | Sets the loading mode 3-20
@ C
Function: Clears the system to the initial status that is the same as when its power

supply is turned on.

Parameter: None

Explanation:

The present setup state (such as pulse width and distance range) does not

change. The system is set to the following status:

ltem Status
MONITOR/AVERAGE MONITOR
PAUSE ON
DUAL TRACE function OFF
MENLJ OFF

3-8
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@ z

Function: Clears the system to its initial status.
Parameter:  None
Explanation: The system is set to the following status:

GPIB "Z" Command

ttem State
MEASURING MODE MONITORING PAUSE
LABEL Q84390 OTDR
CLOCK NOT CHANGE
DISTANCE RANGE 1000km
SPAN 1000km
HORIZONTAL START DISTANCE Okm
VERTICAL SCALE POSITION 5dB/DIV
VERTICAL POSITION 0 to -40dB
PULSE WIDTH 108
INDEX 1.5000
GAIN ALC ON (GAIN3)
DISK FUNCTION FILE NAME 00000000.DSP
DISK FUNCTION DATA TYPE DSP, BINARY
DISK FUNCTION INFORMATION CLEAR
INTERNAL MEMCRY DATA CLEAR
DUAL TRACE FUNCTION OFF
DUAL TRACE WAVEFORM CLEAR
AVERAGE TIMES 256
BUZZER ON
GPIB ADDRESS NOT CHANGE
HDCOPY PRINTER
FILTER NORMAL
DATA KNOB RAPID OFF
MARKER DISTANCE
PRINTER SHORT
AVG EXECUTION PROCESSING DISPLAY TIME
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Sn
Function: [ssues a service request.
Parameter:

n=0 Issues a service request.

n=1 Does not issue a service request.

Explanation: The Sn command issues a service request if the SO mode has been
selected (as described in Section 3.2).
An initial value n is 1.

SMKn

Function: Masks the service request.

Parameter: n=01c 127

Explanation: This command masks the status byte. Once masked, a service request of
the masked bit is ignored. Parameter "n" is a decimal value.

Example: If n is 3, status bytes 1 and 2 are masked.

8 7 6 &5 4 3 2 1

Cs

Function: Clears the status byte.
Parameter:  None
Explanation: This command clears a bit if its status has been set to 1.
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® DLn

Function:
Parameter:

Explanation:

Selects the delimiter mode.

n=0 CR/LF +EQCI
n=1 LF only
n=2 EQI only

This command indicates the end of data.

Header

Data | SD |Data | SD | Data

sD

Header

Data |BD

The specified block delimiter is added regardless of the number of data
settings (single or multiple) or the output format (binary or ASCII).

DLO:
DI1:
DL2:

CR/LF + EQ!
LF only
EQCI only

An initial value is DLD.
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@

Skn

Function:
Parameter:

Explanation:

Hn

Function:
Parameter:

Explanation:

Selects the string delimiter mode.

n=0 “,7
n=1 w (space)
n=2 CRLF

An output request is issued by the read command.

if its output format is

ASCIl and muliiple data sets are used, the delimiters are added to the output

data.

Header

Data

Data | SD

Data

BD

SD
1

A delimiter between data sets:
SLO: , {comma)

SL1: u (space)

SL2: CRLF

An initial value is SLO.

Display or no display of header.

f

A block delimiter is added as follows:
DLO: CRAF+EQI

DL1: LF only

DL2: EOI only

OFF

ON

If an output request is issued by the read command and if the header display
mode is selected (ON), this command adds a 6-byte ASCIl data to the
beginning of the output data as the header. The read command is added as

it is.

Header

Data

BD

6-byte ASCII data

If the header display mode is off, nothing is added to data. Kt is added if the
header dispiay mode is on regardless of the ASCII or binary output format.

An initial value is HO.
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MON

Function:
Parameter:

Explanation:

AVG

Function:
Parameter:

Explanation:

PSE

Function:
Parameter:

Explanation:

IDXn

Function:
Parameter:

Explanation:

DRn

Function:
Parameter:

Explanation:

Selects the monitor mode.

None

Selects the monitor mode in the specified conditions. Some parameters can
be changed only in the monitor mode.

Selects the averaging mode.

None

e Starts averaging in the setup conditions.

¢ Averaging continues after pause by Average Pause.

e [If you increase the number of averaging times and issue this command
at the end of previous averaging, additional averaging starts.

Selects the PAUSE mode.
None
This command pauses operation in the average mede or the monitor mode.

Sets an index (refractive index) value.
1.4000 =n =1.6000
This command sets the refractive index.

Selects the distance range.

n=1 1000 km n=6 6000 km
n=2 2000 km n=7 7000 km
n=3 3000 km n=8 8000 km
n=4 4000 km n=9 9000 km
n=5 5000 km n=10 10000 km

Distance range can be set only in the monitor mode.
Selects a distance range longer than the optical fiber length. [f not, a
multipath reflection may occur and the measurement may fail.
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@ GANn
Function: Selects the GAIN.
Parameter: : :
n=0 GAIN O
n=1 GAIN 1
n=2 GAIN 2
n=3 GAIN 3
n=499 ALC: ON
Explanation: GAIN ¢can be selected only in the monitor mode.
When nis 1, 2, or 3, ALC becomes OFF.
® SSPn
Function: Changes the horizontal span.
Parameter:
Parameter (n) 0 1 2 3 4 5 8 7 8
Span (km) 5 10 20 50 100 | 200 | 500 | 1000 | 2000
Parameter {n) 9 10 11 12 13 14 15 16
Span {(km) 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 2000 | 10600
Explanation: Scaling up or scaling down of the span depends on the display status and its
distance range.
CAUTION
1. The span cannot be scaled up or scaled down for the waveforms recalled from
mermory.
2. The span is scaled up or scaled down with the marker position as the center.
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® SSTn

®

Function:
Parameter:

Explanation:

VSLn

Function:
Parameter:

VPSn

Function:
Parameter:

Explanation:

PWn

Function:
Parameter:

Explanation:

Sets the horizontal position.

n=0 to 10000

This command sets the start point on the distance axis (horizontal position)
in kilometer.

The horizontal position may not be set by using the distance range, span, or
index value.

Although a decimal value can be set, the expected result may not be
obtained due to the limited resolution of internal data or an error of index,

Sets the vertical axis scale.
<In case of the backscatter mode >

Vertical Scale

n=0 5 dB/DIV

n=1 2
n=2 1
n=3 0.5

Sets the upper limit of the vertical position.
n=-30to 15
¢ This command sets the vertical axis position in units of dB.

Sets the pulse width.

n=0 n=1 n=2 n=3

3 us 10 w8 30 us 100 u«8

Pulse width can be set only in the monitor mode.
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@ KNBn
Function: Selects the RAPID mode of the data knob to ON or OFF.
Parameter: : -
n=0 OFF
n=1 ON
@ TST
Function: Saves the waveform data in the dual trace memory.

Parameter:  None

Explanation: This command saves only the waveform data in the dual trace memory. |If
data already exists in this memory, it is overwritten by new waveform data.
The previous data is erased. When the system power supply is furned off,
all data is erased from memory.

@ TVWn
Function: Displays the dual trace or suppresses to display it.
Parameter:
n=0 OFF
n=1 ON

Explanation: This command specifies the display or no display of save data of the dual
trace memory by using the TST command.

@ LSSn

Function: Sets the marker function.
Parameter:

n=0 DISTANCE

n=1 LOSS

n=2 SPLICE
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Function:

Parameter:

Explanation:

MSTn

Function:
Parameter;

Explanation:

MRCn

Function:
Parameter:

Explanation:

MDLn

Function:
Parameter:

Explanation:

@ MKAn, MKBn, MKCn

MKA moves marker 1.

MKB moves marker 2.

MKC moves marker 3.

n=0 to 500

Set 0 to the leftmost end of the screen and 500 to the rightmost end of that.
The distance on the horizontal axis is not affected.

Saves the waveferm data and the setup conditions in the internal memary.
n=11to 32

This command saves both the waveform data and setup conditions in the
internal memory. If data already exists in the selected file number, the
existing data is overwritten with the new data.

For memory function details, see SAVE mode of Subsection 2.10.1.

Recalls the waveforms and setup conditions from memory.
n=11to 32
For memory funciion details, see RECALL mode of Subsection 2.10.2.

Deletes waveform data from memory.

n=1to 32

This command deletes data from the specified No. of the file.

For memory function details, see DELETE mode of Subsection 2.10.3.
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@ LBLn
Function: Enters a label.
Parameter:n = " # label # "
Special characters
Explanation: This command enters a character string enclosed by a pair of special
characters. Up to 23 characters can be entered. The characters are
entered as they are from the begging of the leftmost end position.
@ PFD
Function; Feeds forms on the built-in printer.
Parameter:  None
Explanation: This command feeds forms on the built-in printer.
@ PRT
Function: Prints data on the built-in printer.
Parameter:  None
Explanation: You must set the VO as the printer. If the plotter output has been set, no
GPIB control is supported.
@ PRMn
Function: Sets the output mode of the built-in printer.
Parameter:
n=0 - |short
n=1 long
® CLOCKn
Function: Sets the date and clock time.
Parameter: Example: To set 20:45 on December 25, 1994, enter as follows:
n=1994, 12, 25, 20, 45
@ SAVGn
Function: Sets the number of averaging times.
Parameter:

Parameter 0 1 2 3 4 5 6
Count 16 32 64 128 256 512 1024
Parameter 7 8 9 10 11 12

Count 2048 | 4086 | 8192 | 16384 | 32768 | 65536
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& AVMn

Function:
Parameter:

® BZn

Function:
Parameter:

Explanation:

& FLTn

Function:
Parameter:

Explanation:

@ LDMn

Function:
Parameter:

Explanation:

Sets the display mode of averaging.

n=0 time elapsed time

n=1 % ratio of numbers

n=2 No. executed numbers

Turns the buzzer on or off.

n=0 |OFF

n=1 ON

This command turns the buzzer sound mode on or off. The valid and invalid
GPIB command input can be identified by the buzzer sound.

Executes filtering for the waveform which is sampled.

n=0 Normal mode

n=1 Wide dynamic range mode

Filtering process differs depending on the pulse width and the span.

Sets the loading mode.

n=0 Measuring mode

n=1 Loading mode

When the loading mode is set, operation is paused.
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3.3.2 GPIB Read Commands

The following lists the GPIB read- commands and provides their detailed explanation.

Table 3-4 GPIB Read Command List (1 of 2)

Command Function Page
0] RDTB QOutputs the on-screen data (binary 1 byte per data). 3-22
@ RDTW | Qutputs the on-screen data (binary 2 bytes per data). 3-23
@ RDTL QOutputs the on-screen data (binary 4 bytes per data). 3-23
@ RDTS | Qutputs the on-screen data (ASCIl 8 bytes per data). 3-23
® RMDB | Qutputs the dual irace memory data (binary 1 byte per data). 3-24
® RMDW | QOutputs the dual tfrace memory data (binary 2 bytes per data). 3-24
@ RMDL | Qutputs the dual trace memory data (binary 4 bytes per data). 3-25
RMDS Qutputs the dual trace memory data (ASCIl 8 bytes per data). 3-25
) RADB | Qutputs all internal data (binary 1 byte per data). 3-26
© RADW | Outputs all internal data (binary 2 bytes per data). 3-28
@ RADL Qutputs all internal data (binary 4 bytes per data). 3-27
® RADS | Qutputs all internal data (ASCII 8 bytes per data). 3-27
® RDTC |Reads the number of on-screen data. 3-28
® RMDC | Reads the number of dual-trace memory data. 3-28
® RADC |Reads the total number of internal data and the distance between 3-28

start and end points.
® RGAN | Reads the gain. 3-28
@ RVSL |Reads the vertical scale. 3-29
® RVPS | Reads the vertical position. 3-29
® RHPS | Reads the horizontal position. 3-29
@ RSP Reads the horizontal span. 3-29
@ RDR Reads the distance range. 3-30
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Command Function FPage
@ RLSS |Reads the marker type. 3-30
@ RMKA | Reads data of Marker-1. 3-30
@ RMKB | Reads data of Marker-2. 3-30
& RMKC |Reads data of Marker-3. 3-31
@ RRDC | Reads data from the window. 3-31
@ RPW | Reads the pulse width. 3-32
@ RLBL | Reads the label. 3-32
@ RIDX | Reads the index. 3-32
@ | RCLOCK |Reads the date and time. 3-32
@@ RSAVG | Reads the number of averaging times. 3-33
@ RALC | Reads the ALC mode. 3-33
@ RDTB
Function: Reads the on-screen data.
Explanation: Binary format output {1byte per data)
Header |Data1|(Data2|Data3| - |Datan| BD
Header:  B-byte ASCII data
It is output only when the header display mode has been turned
on by using the Hn command.
Data: 1-byte (0 to 255) binary data.
The bottom of the screen is 0, and the top of the screen is 255.
The specified number of data sets is read by the RDTC
command.
BD: Block delimiter that can be selected by using the DLn command.
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@ RDTW
Function:

Explanation:

@ RDTL
Function:

Explanation:

@ RDTS
Function:

Explanation:

Reads the on-screen data.
Binary format output (2 bytes per data)

Header |Data 1 |Data2|Data3d| -- |Datan| BD

Header:  6-byte ASCIl data
It is cutput only when the header display mode has been turned
on by using the Hn command.

Data: 2-byte binary data
The high-order 1 byte represents the integer part of data, and
the low-order 1 byte is the decimal part. The specified number
of data sets is read by using the RDTC command.

BD:

Block delimiter that can be selected by using the DLn command.

Reads the on-screen data.
Binary format output (4 bytes per data)

Header |Data1|Data2|Data3| -- |Datan| BD

Header:  6-byte ASCII data
It is output only when the header display mode has been turned
on by using the Hn command.

Data: 4-byte binary data
The high-order 2 bytes represent the integer part of dafa, and
the low-order 2 bytes are the decimal part.
The specified number of data sets is read by using the RDTC
command.

BD:

Block delimiter that can be selected by using the DLn command.

Reads the on-screen data.
ASCI! format output (8 bytes per data)

Header (Data1| SD |Data 2| SD |Data 3 | SD -~ (Datan| BD
Header:  B6-byte ASCII data
It is output only when the header display mode has been turned
on by using the Hn command.
Data: 8-byte ASCII data
The number of data sets is read by using the RDTC command.
SD: String delimiter which can be selected by using the Sln
command.
BD: Block delimiter that can be selected by using the DLn command.
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® RMDB

Function:

Explanation:

© RMDW

Function:;

Explanation:

Reads data from the dual trace memory.
Binary format output (1 byte per data)

Header |Data1 |Data2|Data3| -- |Datan| BD

Header: B-byte ASCII data
It is output only when the header display mode has heen turned
on by using the Hn command.

Data: 1-byte (0 to 255) binary data
The bottom of the screen is 0, and the top of the screen is 255.
The number of data sets can be read by using the RMBC
command.

BD:

Block delimiter that can be selected by using the DLn command.

Reads data from the dual trace memory.
Binary format output (2 bytes per data)

Header |Data 1 |Data2 |Data3| -- |Datan| BD

Header:  6-byte ASCII data
It is output only when the header display mode has been turned
on by using the Hn cornmand.

Data: 2-byte binary data
The high-order 1 byte represents the integer part of data, and
the low-order 1 byte is the decimal part. The number of data
sets is read by using the RMDC command.

BD:

Block delimiter that can be selected by using the DLn command.
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@ RMDL

Function:

Explanation:

RMDS

Function:

Explanation:

Reads data from the dual trace memory.
Binary format output (4 bytes per data)

Header |[Data1|Data2|Data3| -- {Datan| BD

Header:  6-byte ASCIl data
It is output only when the header display mode has been turned
on by using the Hn command.

Data: 4-byte binary data
The high-order 2 bytes represent the integer part of data, and
the low-order 2 bytes are the decimal part. The number of data
sets is read by using the RMDC command.

BD:

Block delimiter that can be selected by using the DLn command.

Reads data from the dual trace memory.
ASCII format output (8 bytes per data)

Header |Data1| SD |Data2| SD Data 3| SD -+ (Datan| BD
Header:  B-byte ASCIl data
It is output only when the header display mode has been turned
on by using the Hn command.
Data: 8-byte ASCII data
The number of data sets is read by using the RMDC command.
3SD: String delimiter which can be selected by using the SLn
command.
BD: Block delimiter that can be selected by using the DLn command.
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@ RADB

Function:

Explanation:

© RADW

Function:

Explanation:

Reads all internal data.
Binary format output (1 byte per data)

Header |[Data1|Data2 |Data3| -- [Datan| BD

Header:  6-byte ASCIl data
It is output only when the header display mode has been turned
on by using the Hn command.

Data: 1-byte (0 to 285) binary data
The bottom of the screen is 0, and the top of the screen is 255.
The number of data sets can be read by using the RADC
command.

BD:

Block delimiter that can be selected by using the DLn command.

Reads all internal data.
Binary format output (2 bytes per data)

Header [Data { |Data2|Data3| - |Datan| BD

Header:  B-byte ASCIl data
It is output only when the header display mode has been turned
on by using the Hn command.

Data: 2-hyte binary data
The high-order 1 byte represents the integer part of data, and
the low-order 1 byte is the decimal part. The number of data
sets can be read by using the RADC command.

BD:

Block delimiter that can be selected by using the DLn command.
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@ RADL

Function:

Explanation:

@ RADS

Function:

Explanation:

Reads all internal data.
Binary format cutput (4 bytes per data)

Header |Data1 |Data2|[Data3| -- |Datan| BD

Header:  §-byte ASCIi data
The high-order 2 bytes represent the integer part of data, and
the low-order 2 byte are the decimal part. The number of data
sets can be read by using the RADC command.

Data: 4-byte binary data
The high-order 2 bytes represent the integer part of data, and
the low-order 2 byte are the decimal part. The number of data
sets can be read by using the RADC command.

BD: Block delimiter that can be selected by using the DLn command.

Reads all internal data.
ASCII format output (8 bytes per data)

Header |Data 1| SD |Data2| SD |Data 3| SD - |Datan| BD

Header:  6-byte ASCII data
It is output only when the header display mode has been turned
on by using the Hn command.

Data: 8-byte ASCII data
The number of data sets can be read by using the RADC
command.

38D String delimiter which can be selected by using the Stn
command.

BD: Block delimiter that can be selected by using the DLn command.
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® RDTC

Function:

Explanation:

@ RMDC
Function:

Explanation:

® RADC
Function:

Explanation:

® RGAN

Function:

Explanaticn:

Reads the number of on-screen data sets.
This command reads the number of on-screen data sets.
Talker format

Heacder

Data

BD

i

characters

Reads the number of data sets.
This command reads the number of data sets from the dual trace memory.
Talker format

Header

Data

BD

p —

characters

Reads the number of data sets.
This command reads the total number of internal data sets and the distance
between start and end points of data in units of km.
Command RADC
Talker format

Header

Data 1

SD|Data2| SD

Data 3| SD

BD

LLS_‘

characters

|
L

11 characters

(number of data sets) (start point)

Reads the GAIN.
This command reads the set GAIN.
Talker format

Header

Data

BD

T,

characters

3-28
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@ RVSL

Function:

Explanation:

® RVPS

Function:

Explanation:

® RHPS

Function:

Explanation:

@ RSP

Function:

Explanation:

Reads the vertical position.
This command reads the vertical axis position. The upper limit vaiue is read.
Talker format

Header Data | BD

—

7 characters

Reads the vertical position.
This command reads the vertical axis position. The upper limit value is read.
Talker format

Header Data | BD

—

5 characters

Reads the horizontal position.

This command reads the specified distance position. The leftmost end value
on the screen is read.

Talker format

Header Data | BD

.

characters

Reads the horizontal span.
This command reads the specified horizontal span.
Talker format

Header Data | BD

—_

1 characters
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@ RDR
Function:

Explanation:

@ RLSS
Function:

Explanation:

@ RMKA
Function:

Explanaticin:

& RMKB
Function:

Explanation:

Reads the distance range.

This command reads the distance range shown on the right upper end of the
screen.

Talker format

Header Data | BD

—

7 characters

Reads the marker type.
This command reads the specified marker function.
Talker format

Header Data | BD

=

8 characters

Reads data of Marker-1.
This command reads data identified by the on- screen marker-1.
Talker format

Header |Data1]| SD|Data2| SD |Data3 | BD

| 1 | | | [
I I I

15 characters 13 characters 9 characters
{M1) (Distance) {Loss)

Reads data of Marker-2.
This command reads data identified by the on- screen marker-2.
Talker format

Header |Data1| SD|Data2| SD|Data 3| BD

| | L I i |
I I I

15 characters 13 characters 9 characters
(M2) (Distance) {Loss)
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& RMKC
Function:

Explanation:

® RRDO
Function:

Explanation:

Reads data of Marker-3.
This command reads data identified by the on- screen marker-3.

Talker format

Header

Data 1

SD | Data 2

SD

Data 3

BD

I

15 characters 13 characters 9 characters
(M3)

(Distance)

Reads data from the window.

This command reads data identified by the on-screen marker.

Talker format

{Loss)

Header

Data 1

SD |Data 2

SD

SD |Data N

BD

The following shows the number of characters of data 1 to data N.

STANDARD | umeer of | Number of | - ¢ ots
data characters
(DISTANCE) 1 15 Title
2 13 Distance
3 9 Loss
(LOSS) 1 15 Title
2 13 Distance
3 9 Loss
4 14 L oss/Distance
{SPLICES) 1 15 Title
2 9 Loss
3 13 Distance

3-31
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RPW

Function:

Explanation:

RLBL

Function:

Explanation:

RIDX

Function:

Explanation:

RCLOCK

Function: .

Explanation:

RSAV(EG
Function:

Explanation:

Reads the specified pulse width.
Talker format

Header Data | BD

. —

characters

Reads the specified label.
Talker format

Header Data | BD

T,

3 characters

Reads the specified index.
Talker format

Header Data | BD

T,

characters

Reads the date and time.
Talker format

Header Data | BD

—

6 characters

Reads the specified number of averaging times.

Talker format

Header Data | BD

i

characters

3-32
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® RALC
Function: Reads the ALC mode.

Explanation:  Talker format

Header Data | BD

T,

characters

Data conversion equations

In a two-bytes-per-cne-data binary format output

A byte in high order is cutput and then a byte in low order is output. A byte in high order
represents the integer part of data, and a byte in low order represents the decimal part of
data.

< Conversion equation >

Data = (a byte in high order) + {(a byte in low order)/256 -256

In a four-bytes-per-one-data binary format output

Four bytes are output on a byte-by-byte basis from the highest order of them.

Two bytes in high order represent the integer part of data, and two bytes in low order

represent the decimal part of data. (A byte in the highest order, however, is not used
substantially.)

< Conversion equation >
When A, B, C, and D are given in higher order, the equation is as follows:

Data = B + C/256 + D/65536 - 256
(A is not used.)
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3.4 Programming Examples

The following gives programming examples when the PCS8801 series controller is used. (When
N88BASIC is used.)

(1)

Program to set the measuring parameter.

1000
1010
1020
1030
1040
1050
1060
1070
1080
1080
1100
1110
1120
1130
1140

»

*

*

*

EXAMPLE PROGRAM

O0TDR=11

ISET IFC
ISET REN

PRINT @OTDR;"MON"
PRINT @OTDR;"IDX1,4700"
PRINT @OTDR;"DR2"
PRINT ROTDR;"PuW1"

END

Program description

No. Explanation

1040 Defines the unit address of 11.

1060 Clears the interface.

1070 Enables remote control.

1080 Sets the monitoring mode.

1100 Sets the index to 1.4700.

1110 Sets the distance range to 2000km.
Sets the pulse width to 10us

1120

3-34
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{2) Program to read the setting data.
1000 *
1010 * EXAMPLE PROGRAM
1020 ’
1030 *
1040
1050 *
1060 OTDR=11
1070 *
1080 ISET IFC
1090 ISET REN
1100
1110 PRINT @OTDR;"RPW"
1120 INPUT @0OTDR;A$
1130 *
1140 PRINT @OTDR;"RLBL"
1150 INPUT @OTDR;B$
1160 *
1170 PRINT @OQTDR;"RIDX"
1180 INPUT @OTDR;C$
1180
1200 PRINT A$%,B$,C$
1210 *
1220 END
Program description
{1 of 2)
No. Explanation
1060 Defines the unit address of 11.
1080 Clears the interface.
1090 Enables remote control.
1110 Selects the pulse width read mode.
1120 Reads the pulse width in "Ag$".
3-35 Jul 15/85



Q8490

OTDR UNIT
OPERATION MANUAL
3.4 Programming Examples
(2 of 2)
No. : . Explanation

1140 Selects the label read mode.
1150 Reads the label in "B$".

1170 Selects the index read mode.
1180 Reads the index in "C%".

1200 Prints the pulse width, label, and index on the screen.

(3) Reading the on-screen waveform in ASCIl format.

1009 *

1010 * EXAMPLE PROGRAM
1020 ’

1030 DIM A${501)

1040 *

1060 OTDR=11

1070 *

1080 ISET IFC

1080 ISET REN

1100 °

1110 NDATA=501

1120 CMD DELIM=0

1130 PRINT @OTDR;"DLO"
1140 PRINT @OTDR;"sL2"
1150 PRINT @OTDR;"RDTS"
1160 *

1170 FOR N=1 TO NDATA
1180  INPUT QOTDR;AS(N)
1180 NEXT N

1200 *

1210 FOR I=1 TO NDATA
1220  PRINT A$(I)

1230 NEXT I

1240 *

1250 END
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Program description
No. Explanation
1030 Defines the buffer.
10860 Defines the unit address of 11.
1080 Clears the interface.
1090 Enables remote control.
1110 Assigns the number of data sets to the variable.
1120 Sets the delimiter of the controller as CR +LF.
1130 Sets the block delimiter of the unit as CR + LF + EQI.
1140 Sets the string delimiter of the unit as CR+LF.
1150 Selects the waveform data read mode.
1170 Specifies a loop for the number of data sets (501 levels).
1180 Reads 1 data.
1190 Loop
1210 specifies a loop for the number of data sets (501 levels).
1220 Prints the data.
1230 Loop

{4) Reading the on-screen waveform data in 1 byte binary format.

(1 of 2)

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170

* EXAMPLE PROGRAM

DIM A(501)

UNL=&H3F : UNT=&H5F : MTA=&H40 : MLA=8H20
OTDR=11
PCO8=IEEE({1) AND &HI1F

ISET IFC
ISET REN

NDATA=501
PRINT @OTDR;"DLZ"
PRINT @QTDR;"RDTB"

TALK=MTA+OTDR : LISTEN=MLA+PC98
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(2 of 2)
1180 WBYTE UNL,TALK,LISTEN;
1190 *
1200 FOR N=1 TO NDATA
1210  RBYTE;RDT1
1220 *
1230  A(N)=RDT1
1240 NEXT N
1250 *
1260 FOR I=1 TO NDATA
1270 PRINT A(I)
1280 NEXT I
1280
1300 END
Program description
No. Explanation

1040 Defines the buffer.
1060 Assigns the interface message code to the variable.

1070 Defines the unit addrass of 11.
1080 Reads the controller address and assigns it to the variable.

1100 Clears the interface.
1110 Enables remote control.

1130 Assigns the number of data sets to the variable.
1140 Sets the block delimiter as EQI only.
1150 Selects the waveform data read mode.

1170 Assigns the talker and listener addresses to the respective variables.
1180 Defines the unit as talker and the controller as listener.

1200 Specifies a loop for the number of data sets (501 levels).
1210 Reads 1 byte of data.

1230 Assigns the data to the buffer.
1240 Loop

1260 Specifies a loop for the number of the data sets (6501 levels).
1270 Prints the data.
1280 Loop
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3.4 Programming Examples

(5) Reading the on-screen waveform data in 2 byte binary format.

1600
1010 * EXAMPLE PROGRAM

1020

1030

1040 DIM A(501)

1050

1060 UNL=BH3F : UNT=&H5F : MTA=8H40 : MLA=8&H20
1070 OTDR=11

1080 PCY8=IEEE(1) AND &HIF

1080

1106 ISET IFC

1110 ISET REN

1120 *

1130 NDATA=501

1140 PRINT @OTOR;"DL2"

1150 PRINT @OTDR;"RDTW"

1160 ~

1170 TALK=MTA+OTDR : LISTEN=MLA+PC8
1180 WBYTE UNL,TALK,LISTEN:

11980 *

1200 FOR N=1 TO NDATA

1210 RBYTE;RDT1

1220  RBYTE;RDT2

1230 *

1240  RDT=RDT1+(RDT2/256)-256
1250 ¢

1260  A{N)=RDT

1270 NEXT N

1280 *

1290 FOR I=1 TO NDATA
1300  PRINT A(I)

1310 NEXT I

1320 *

1330 END
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Program description
No. Explanation
1040 Defines the buffer,
1060 Assigns the interface message code to the variable.
1070 Defines the unit address of 11.
1080 Reads the controller address and assigns it to the variable.
1100 Clears the interface.
1110 Enables remote control.
1130 Assigns the number of data sets to the variables.
1140 Sets the block delimiter as EQI only.
1150 Selects the waveform data read mode.
1170 Assigns the talker and listener addresses to the respective variables.
1180 Defines the unit as talker and the controller as listener.
1200 Specifies a loop for the number of data sets (501 levels).
1210 Reads 1 byte of data. (Integer part)
1220 Reads 1 byte of data. (Decimal part)
1240 Converts the number of data to data.
12860 Assigns the data to the buffer.
1270 Loop
1290 Specifies a loop for the number of data sets (5801 levels).
1300 Prints the data.
1310 Loop
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(6} Reading the on-screen waveform data in 4 byte binary format,

1000 *

1010 * EXAMPLE PROGRAM

1020 *

1030 *

1040 DIM A(501)

1050 *

1060 UNL=8H3F : UNT=&HSF : MTA=&H40 : MLA=8H20
1070 OTDR=11

1080 PCY8=IEEE(1) AND &H1F
1090 *

1106 ISET IFC

1110 ISET REN

1120

1130 NDATA=501

1146 PRINT @OTDR;"DL2"

1150 PRINT @OTDR;"RDTL"
1160 *

1170 TALK=MTA+OTDR : LISTEN=MLA+PC98
1180 WBYTE UNL,TALK,LISTEN;
1190 ~

1200 FOR N=1 TO NDATA

1210  RBYTE;RDT1

1220 RBYTE;RDT2

1230  RBYTE;RDT3

1240  RBYTE;RDT4

1250 *

1260  RDT=RDT2+({RDT3/258)+(RDT4/65536!)-256
1270 *

1280  A(N)=RDT

1290 NEXT N

1300 *

1310 FOR I=1 TO NDATA

1320 PRINT A({I)

1330 NEXT I

1340 *

1350 END
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Program description

No. Explanation
1040 Define the buffer.
1060 Assigns the interface message code to the variable.
1070 Defines the unit address of 11.
1080 Reads the controller address and assigns it to the variable.
1100 Clears the interface.
1110 Enables remote control.
1130 Assigns the number of data sets to the variable.
1140 Sets the block delimiter for the ECQI only.
1180 Selects the waveform data read maode.
1170 Assigns the talker and listener addresses to the respective variables.
1180 Defines the unit as talker and the controller as listener.
1200 Specifies a loop for the number of data sets (501 levels).
1210 Reads 1 byte of data. (The high order byte of integer part, Unused

data.)
1220 Reads 1 byte of data. (The low order byte of integer part.)
1230 Reads 1 byte of data. (The high order byte of decimal part.)
1240 Reads 1 byte of data. (The low order byte of decimal part.)
1260 Converts the number of data to data.
1280 Assigns the data to the buffer.
1280 Loop
1310 Specifies a loop for the number of data sets (501 levels).
1320 Prints the data.
1330 Loop
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(7) Service request

1000

1010 * EXAMPLE PROGRAM
1020 *

1030 OQTDR=11

1040 *

1050 ISET IFC

1060 ISET REN

1070 *

1120 *

1130 ON SRQ GOSUB *SRQFUN
1140 SRQ ON

1150 *

1160 PRINT @QTDR;"CS"
1170 PRINT @OTDR;"S0"
1180 PRINT @OTDR;"SMK67"
118¢ PRINT @OTDR;"AVG"
1200 *

1210 *LOOP1

1226 GOTO *LOOP1

1236 *

124G *SRQFUN

125¢  POLL OTDR, STS
1260  PRINT "“AVERAGE COMPLETED"
1280 END

3-43 Jul 15/85



Q8490

OTDR UNIT
OPERATION MANUAL
3.4 Programming Examples
Program description
No. Explanation
1030 Define the buffer.
1050 Clears the interface.
1060 Enables remote control.
1130 Specifies the SRQ subroutine.
1140 Enables an SRQ reception.
1160 Clears the status.
1170 Selects the service request send mode.
1180 Masks a cause except the end of averaging.
1190 Sets the function to the average level.
1210 *LOOP
1220 Permanent loop
1240 *SRQFUN
1250 Performs serial polling and assigns the status to the variable.
1260 Print characters.
1280 Stops the program.

3-447

Jul 15/95



Q84380
OTDR UNIT
OPERATION MANUAL

4. SPECIFICATIONS

4. SPECIFICATIONS

< Performance specifications >

Characteristic

Performance

Wavelength {signal light)

1558.5 nm, 1558.0 nm, 1559.0 nm

Optical output level

+3 dBm (variable between -3 dBm and +5 dBm)

Pulse width/Resolution

3, 10, 30, 100 s/300m, 1 km, 3km, 10 km

Dynamic range

7dB  (Pulse width=10 us, ASE =-7 dBm/nm,
BS level =-65 dBm, Averaging times = 2'°)

17dB (Pulse width =10 us, ASE =-27 dBm/nm,
BS level =-85 dBm, Averaging times = 2'5)

Maximum input level

ASE total optical power +4 dBm MAX
Fresnel reflections optical power | -25 dBm MAX
Dead zone 1.5 km
Distance axis
Distance range 10000 km MAX (1000 km step)
Span 5; 10; 20; 50; 100; 200; 500; 1000; 2000; 5000; 10000 km
Reading resolution 10m to 20 km
Accuracy +50 m +5 % 10° x{measurement value) m
Exclusive of any error in refractive index setting
Vertical axis
Scale 0.5 dB/div; 1 dB/div; 2 dB/div; 5 dB/div
Reading resolution 0.001 dB
Averaging times
Monitoring 2% times
Averaging Max 2% times

Allowable range of index

1.4000 to 1.6000 (0.0001 step)

GPIB IEEE488-1978
Printer Built-in thermal printer
Floppy disk 3.5-inch FDD
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< General specifications >

Characteristic -

Performance

Source voltage
Main unit
Light source

80 VAC to 250 VAC
90 VAC or 250 VAC (Manual switch)

Power frequency

48 Hz to 66 Hz

Power consumption
Main unit
Light source

220 VA or less
140 VA or less

Operating ambient range

5°C to 40°C, relative humidity of 85% or less

Storing temperature range

0°C to 45°C

External dimensions
Main unit
Light source

Approx. 330 (width) X320 (height) X500 (depth) mm

350 (width) X 147 (height) X 415 (depth) mm

Mass
Main unit
Light source

22 kg or less
18 kg or less

4-2"
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Table of Power Cable options

There are six power cable options (refer to following table}.
Order power cable options by Accessory Codes.

Plug Configuration Standards §i2122§ét§010r ?ggii§§r§uig:i§
1 JIS: Japan 125V at 7A Straight: AQL140Q2
Law on Electrical Appliances Black {Standard)
2m (6ft)
Angled:  AQ01412
2 UL: United States of America | 125V at 7A Straight: A01403
CSA: Canada Black {Option 95)
2m (6ft)
Angled:  AD1413
3 CEE: Europe 250V at 6A Straight: A01404
VDE: Germany Gray {Option 96)
OVE: Austria 2n (6ft)
SEMKO: Sweden ' Angled:  ADl414
DEMKO: Denmark
KEMA: Holland
FIMKC: Finland
NEMKC: Norway
CEBEC: Belgium

4 SEV: Switzerland 250V at 6A Straight: A01405
Gray {Option 97)
2m (6ft)

Angled:  A01415

5 SAA: Australia, New Zealand 250V at 6A Straight: A01406
Gray {Option 98)
Zm (6ft)

Angled:  —————

6 BS: United Kingdom 250V at 6A Straight: A01407
Black (Option 99)
2m (6ft)

Angled:  AQl417
Apr 1/96 Plug-1"
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Preface

PREFACE

Attention to Use this Unit Safely

1. Eye protection from laser beam

This unit irradiates an invisible laser beam from the OPTICAL OUTPUT connector. Never try to see
the connector with your eyes.

2. Cautions for high voltage

This unit has high voltage section for CRT. Do not open the case.

Preface* Jul 8/94
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1. INTRODUCTION

1.1 SUMMARY
This equipment is external-cavity tunable semiconductor laser consist of a Fabry-Perot LD as
gain media and a highly efficient interference band pass filter as a wavelength selector.

This equipment is characterized by the following features:

High output power’

Wide tunable range

Sufficient suppression of spontaneous emission
Light and compact

Output power and wavelength stability

©@O® e

Low price

1.2 ACCESSORIES

Please checking quantity and norm about accessories according to table 1-1.

table 1-1. Standard accessories

items quantity note
power cable 1
fuse, time lag type 2 T 1.254, 250V
fuse, time lag type 2 T 0.63A, 250V
instruction manual |

1-1



1.3 POWER SUPPLY
(1) Connect the power cord after checking that the power voltage to use is correct,

AC100 V(AC 90 ~ 110V, fuse T 1.25A),
AC120 V(AC 103 ~ 132V, fuse T 1.25A),
AC220 V(AC 198 ~ 242V, fuse T 0.63A ),
AC240 V (AC 207 ~ 250 V, fuse T 0.63A)

(2) If the power voltage to use is not correct, change it as follows:
1. Pull the plug of the power cord from the power outlet.
2. Remove the fuse holder in the rear panel using a standard screwdriver,
3. Check the fuse refernng to LINE VOLTAGE RANGE on rear panel.
4. Set the label of your line voltage to the mark * ¥ * and plug the fuse holder back into
place.
(3} In case the fuse has blown, find out the cause. If the fuse itself is the cause, replace it as
follows:
1. Pull the plug of the power cord from the power outlet.
2. Remove the fuse holder in the rear panel using a standard screwdriver.
3. Take out the blown fuse.
4. Check a new fuse referring to LINE VOLTAGE RANGE on rear panel, and insert the fuse
into the fuse holder.
5. Set the label of your line voltage to mark * W ° then plug the fuse holder containing the

new fuse into the rear panel.

WARNING : The protective earth grounding on this equipment must be maintained to
provide protection from electric shock.

1.4 ENVIRONMENT AND PRECAUTION FOR USE
(1) Do not use at following places:

1. Dusty place, sunny place or vibratory place.
2. The place that corrosive gas exists.

(2) This equipment has cooling fan in rear panel for adjust the inside temperature.
Give care to surrounding ventilation and these openings must not be blocked or covered.
(3) This equipment builds in a precision mechanism. So horizontal use only is available.
And do not put anything on this equipment.
(4) Operation temperature range is 10-35 °C . But recommending use at 15-30 °C  because of
specification temperature is 15-30 °C .
(5) Age the equipment for more than 30 minutes until the operation becomes stable.
And further in the cold region, press the power switch after checking this equipment is

warmed at room temperature(10-30 °C ).



{6) In case of transport, use packing materials when this equipment is delivered.
If there 1s no packing materials, prepare the box that has about 10cm space
against this equipment dimensions and pack with sufficient cushion.

(7) In case of carrying this equipment, hold both side handles.

e

Handle

Front[j} - (TIRear

Caution : The center of gravity of this equipment is at the rear side. take care in case of carying.

(8) If the optical connector is dirty, the optical loss will increase and the optical
reflection will occur,
Connect the optical connector after cleaning.
And further clean the optical connector in this equipment in case the optical loss

becomes large or the optical power stability becomes bad.

< CLEANING PROCEDURES >

@ Loosen screw (1,2) and remove them.

SCREW 1

SCREW 2

@ Pulling out optical output parts about Scm. Take notice of not be broken the

inside optical fiber.

9]
S—T 1k

o —
GPTIGAL FIBER ADAPTER

INSIDE OPTIGAL CONNECTOR

@ Removing an adapter and cleaning the inside optical connector.
@ Fix the optical connector to the adapter and put back slowly.
® Tighten up screws (1,2) and fix them.

(9) This equipment belongs laser class 3A according to IEC 825+A1.
Because the optical beam is invisible, do not stare into beam or view directly

with optical instruments.
1-3



1.5 SPECIFICATIONS

The following is specifications of this equipment.

table 1-2. Specifications

Wavelength range

40nm

Central wavelength

1550.0nm

Wavelength accuracy

< * 0.5nm (< = 0.2nm 1558.0, 1558.5, 1559.0nm)

Optical power

+1.5 £ 04dBm

Linewidth

100kH=z

Optical power stability™*

< £ 0.05dB (30min)

Frequency stability™®

< * 1GHz (30min) and 400kHz/0.1sec

Seek time 250ms/nim
APC Possess
Optical power moniter Possess
Interface GP-IB

Power requirements

100/120/220/240Vac  140VA MAX

Operation temperature

10 ~ 35 °C (Accuracy guarantee 15 ~ 30 °C )

Dimensions & mass

147H X 350W X 415D, 18kg

*Note: Constant environmental conditions

Specifications are subject to change without notice,
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2, PANELS AND OPERATING PROCEDURES
2.1 FRONT PANEL EXPLANATION

N . .,
A 5,

\"‘\. |‘I J"f
"-“.‘. ! ! o
)
\ )

]

N

0
KOSHY KOGAKL
k TUNABLE '{\.ﬂ LIGHT SOURCE

(L LCD unit display
There are five modes function in LCD unit display.
(1) Normmal Mode

This 1s an ordinary mode. This mode is for the use of wavelength setting,

AW
—Wavelength DutputPower— gﬁ}

1550. 0 s )4, 4168

(Set:1550.9) -

L J

\ feny\ _ .

—————[Parameter ] —e———m0r
BUZIZ GPIB

OFFT [ 2 T
1530.0 1570.0 — -

COC )L )L IJC )

\
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(2) A Preset Mode
This mode 1s for the use of selecting the wavelength that was set in advance for one touch
setting. This mode is set after power on sequence.

(default = 1558.5nm)

* \/ \/ \/ \ ----]

Wa.veleng%h Al 1558-0nm T

[Wavelength A2 15585“"'

Wavelength A3 1559-0nm T

e ne e e

Note : In thismode, [ A Preset , [ A 1]~ [ A 3] keys are available,

Other keys are unavailable.

(3) Free Set Mode

This mode is for the use of a manual setting ( wavelength and optical power ).

—Wavelength OutputPower— ngEOFF

1950. 0 104, 41: 5

| (WO 47863) (PC 531(§1) S

——— [ Tuning ] ——

108. 2

(e J(or JC_JC 0 JC )

Notes : Using this mode, check the optical spectrum by an optical spectrum analyzer.
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{4) GP-IB Address Mode

This mode is for the use of a GP-IB address setting

NMD

DWATE
[ GP-1B address

2 ]

C

h@Pm][

I

(5} Environment Mode

This mode is for the use of a environment setting. The setting is for [ ON }/[ OFF ] of
buzzer or unit of optical output.

N WD wo\ [emn s
J (WARWANYATAY AT

[ Buzzer ON/mj L
(0P prsP(UIN/LoG) : LIK/IOG )

hUUu]uNmJ[

COC I
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@

Rotary knob (dial)

The knob for adjusting wavelength or optical power continuously.

Mode function key

Keys for selecting mode function.

Local switch & remote LED
The switch for changing the remote state into the local state,

The LED indicates that this equipment is on the remote state.

Ten key

Keys for setting numerical data.

Soft function key

Keys for various functions which is indicated on the LCD unit display..

Power switch

The switch for power ON/OFF

A preset switch & 4 preset LED
The switch for 4 preset ON/OFF

Optical output (FC connecttor)

An optical connector for optical output

WARNING : This equipment belongs laser class 3A according to IEC 825 + Al.
Because the optical beam is invisible. Do not stare into beam or view

directly with optical instruments.




2.2 REAR PANEL EXPLANATION

@
/ @
/'/
/ /
© / //
® ®®
////
13 ,/
AE LN 1NIT
Eln:u”u©”© @ @
g T~
/, \_/ I""‘.‘ \\\ \_/
® @ ®

@ Cooling fan

This equipment has one low noise fans.

@ Gronud connecting terminal

A terminal for a ground wire.
@ AC line input
@ Fuse holder / Line voltage selector
To change the power voltage , unplug the power cord from the power socket.

Then switch to the required voltage. ( See " 1.3 POWER SUPPLY" for details )

&> GP-IB connector

A connector for GP-IB interface cables.



2.3 PANEL OPERATING PROCEDURES
(1) Introduction to operation
"<< SELF TEST IN PROGRESS >>" is indicated on LCD unit display when the

power switch is depressed. Then A preset mode is set. This equipment has five mode

functions.

O Normal Mode -----«-- - This is a basic mode.

@ A presetMode -:------ This mode for the use of selecting the wavelength that
was set in advance for one touch setting,

@ Free SetMode -« - This mode for the use of tuning by manual setting.

@ GP-IB Address Mode - - - - - This mode for the use of setting GP-IB address.

® Environment Mode - - - - - - This mode for the use of optical output power unit and

[ ON ]/ [ OFF ] buzzer setting.

(2) Explanation for each mode operations
@ Normal Mode
1) Setting a wavelength
Firstly, press the [ WL ] key. Secondly, set a ten key or rotary knob or [ -] /[ » ]
key. Thirdly, press the [ ENT ] key.

2) Wavelength variable range

1530.0 - 1570.0nm

3) Changing into another mode

change mto A preset Mode : Press the * 4 Preset * button
change into Free Set Mode : Press the '[FMD] key
change into GP-IB Address Mode . Press the "[GMD]’ key
change into Environment Mode . Press the *[ENV]" key
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@ X Preset Mode

1) Setting procedure
Selectthe [ A 171,°[ 4 27,°[ A 3] key. Then the wavelength that was set in
advance comes out.
[A 1] =1558.0nm
[A 2] =155850m  (default)
[A 3] =1559.0nm
* When the wavelength is changed, it takes about one minute that the wavelength

becomes stable.

2} Changing into another mode

Press the [ A Preset | button. Then the mode retumns to the previous mode.

@ Free Set Mode

1) Setting procedure
In the first place, set the wavelength that you require by Normal Mode. Then
press the * [FMD] ° key.

2) Setting for optical cutput power
Firstly, press the > [OP] * key. Secondly, set a power by ten key or the rotary knob.
Thirdly, press the * [ENT] * key.

3) Sefting for wavelength
Firstly, press the * [WL] * key. Secondiy, set a wavelength by ten key or the rotary
knob.
Notes : Decreasing the optical output power about 1 dB, the optimum wavelength is

moved to the short wavelength side about 0. Inm.

4} Changing into another mode

Change into Normal Mode . Press the [ NMD ]” key.
Change into A Preset Mode : Press the ’[ A Preset |” button,
Change into GP-IB Mode : Press the [ GMD ]” key.
Change into Environment Mode . Press the '[ ENV | key.



@ GP-1B Address Mode
1) Setting for GP-IB Address
Firstly, press the ’[ GP-IB " key. Secondly, set a ten key or the rotary knob.
Thirdly, decide the '[ ENT | key.

Note : The address is memorized permanently.

2) Changing into another mode

Change into Normal Mode- : Press the °[ NMD | key.
Change into A Preset Mode : Press the °[ A Preset ]° button.
Change into Free set Mode . Press the ' FMD | key.
Change into Environment Mod . Press the ’| ENV |” key.

& Environment Mode
1) Setting for Buzzer
Firstly, Press the '[ BUZZ ]’ key. Secondly, choice the [ ON 1/ [ OFF ] key.
Thirdly, Press the [ ENT ]’ key.

2) Setting for optical output indication
Firstly, Press the ’[ LNLG |’ key. Secondly, choice the [ LIN ]/ [ LOG ] key.
Thirdly, Press the [ ENT " key.
Note : | LIG : The optical output is indicated by [ u W ] unit.
LOG : The optical output is indicated by [ dBm ] unit.

3) Changing into another mode

Change into Normal Mode . Press the [ NMD | key.
Change into A Preset Mode . Press the ’[ A Preset ] button.
Change into Free set Mode . Press the ’[ FMD | key.
Change into GP-IB Mode . Press the '[ GMD | key.



3. GP-IB CONTROL
3.1 INTRODUCTION TO GP-IB OPERATION

This GP-IB interface is able to control wavelength, "SRQ’ interruption and reading optical power.

3.2 HANDLING GP-IB CABLES

Be sure to disconnect the power cable from the socket before handling GP-IB cables.
3.3 SET GP-IB ADDRESS AND CONFIRMATION

Set a GP-IB address by GP-IB Address Mode. "02h" is set initially at factory side.

The address is memorized permanently.
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3.4 GP-IB INTERFACE FUNCTIONS

The following is interface functions of this equipment.

table 3-1. interface functions

CODE FUNCTION
SHI1,AHI1 | all h-and—shake functions
T6 talker function
L4 listener function
SR1 service request function
RL1 remote local function
FPO parallel poll function
DC1 device clear function
DTO device trigger function
Cco controller function
E2 tri-state driver

Note: O - + + possible

X =+ = impossible



3.5 DEVICE MESSAGE

The following is device messages and codes of this equipment.

table 3-2. device messages and codes

f

CONTROL ITEN FUNCTION CONTROL CODE
wavelength Set* set a wavelength (nm) WL A dddd.d
Service Request* send the SRQ SQA1

not send the SRQ SQAOQ
Actual wave Read* read the wavelength (nm) AW?
Optical power Read* read the optical power (dBm) PW?

Status Message

0: sending SRQ next code.

1: not sending SRQ

0: setting wavelength possible

1: setting wavelength impossible

This bit is set when grammer error
or setting error is detected.

And this bit 1s cleared at receiving

*Note: Use these device messages independently.




3.6 GP-IB OPERATING PROCEDURES
GP-IB control is abie to execute at only Normal Mode. So if the other mode is set,
yvou must change into Normal Mode.
Maximum seek takes about 10 seconds. If you would like to synchronize seek end,
use SRQ interruption or refer to bit 0 in status message.

Note: Sufficient delay is required between [FC (Inter Face Clear) and REN (Remote ENable),



4. THE OUTLINE THIS EQUIPMENT

4.1 The outline of this equipment
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5. STORAGE / WARRANTY / MAINTENANCE
5.1 RECOMMENDABLE STORAGE CONDITIONS
temperture :0—457C

relative humidity D= 85%

5.2 WARRANTY

This equipment is guaranteed to be free from defects in workmanship and materials

for a year and a half from date of shipment.

5.3 MAINTENANCE
reference to : KOSHIN KOGAKU Co. , LTD.
[0 Factry, Office
69 - 3 Bodai
Hadano - shi, Kanagawa Phone 81 - 463 - 75 - 3331
259 - 13 Japan Fax 81 -463-75-3535

O R&D Center
667 - 2 Soya
Hadano - shi, Kanagawa Phone 81 - 463 - 82 - 5360
257 Japan Fax 81 -463-82-0315






IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





