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1.1 Manual Configuraion

1.1

GENERAL

This chapter explains the basic configuration of this manual, an outline
and operation notes of the Q8460A reflectometer, and the Q8460A setup and
measurement procedure. The user should read this chapter before starting
measurements with the Q8460A.

Manual Configuration

This manual is intended to be used by the user who is familiar with the
optical measuring instruments (or optical system).

The manual consists of the following 6 chapters.

Each chapter has the complete information sc that the user can understand
the description of each chapter without referring to the other chapters.
When using the Q8460A system first time, the user should read this manual
from its beginning. Chapter 5 explains the GPIB (General-Purpose
Interface Bus), and the user require to have the basic programming
information to understand this chapter. Refer to the programming guide
and controller instruction manual if necessary.

1. General «oeeaas Introduction to the Q8460A products
General operation notes
Preparation before measurement

2. Explanation of Panel «csess Panel key functions
and Advance Functions Data displayed on the CRT screen
Outline of advance functions

3. Operations «usese POwer—on sequence and initial setup
Measuring condition setup using
panel keys and advance functions

4, Operation Principle

5. GPIB «-e»s« Remote control via GPIB

6. Specifications

When using this unit, note that the following warning.

1 =1 _ BRpr 19/91
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1,1 Manual Configuraion

WARNING

The laser beam is emitted from the OPTICAL OUTPUT connector port. Never
attempt to see the laser beam with your eyes.

1 -2 Dec 25/90
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1.2 System Products

1.2 System Products

The

08460A optical fiber reflectometer can be used for high-precision

measurement of the transmission loss, connection loss, and optical return
loss (ORL) of an optical fiber cable. It can also be used to locate the
problem (disconnect) position of an optical fiber cable during
installation and maintenance.

The

QB8460A appears as a very compact and light weight model that contains

a thermal printer and 32-screen internal waveform memory to realize the
optimum field performance.

{Advantages]

Expandable plug-in system

The system has a plug=-in unit structure and it can be used for both
the single and multiple mode fiber cables. Refer to table below.
This reflectometer can measure the single mode fiber in the
wavelengths of both 1.31um and 1.55um, using the switching module
084621 /A.

Plug-in unit Wavelength ' Suitable fiber
084601 1.31£0.02¢m 10/125 1 mSMF
084606 1 1,304+0.02ua 50/125 u mMMF
384605 0.85x0.02¢m 50/125 ¢ uMMF
Q84605P 0.85X0.02um 200/125 " u mMMF
Q84621 1.3140.02/ 1.55+0.03«m | 10/125 1 nSMF
Q846214 1.31%£0.02/ 1.55+0.03um | 10/125 z aSMF

Optical mask function (Q84601/084621/084621A)

The optical mask can be set at 30 points on the CRT screen. This
function prevents saturation of photosensor by masking the excessive
Fresnel reflection. The dead zone immediately after reflection can be
reduced.

Up to 5cm of distance resolution

0.01dB of signal loss readout resolution

Built-in thermal printer

The measuring conditions and results information on the CRT screen can
be printed on a hardcopy without using peripheral devices.

Standard GPIB

The system can operate in the fully remote control mode from an
external controller.

i-3 7 Apr 19/91
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1.2 System Products

® Portable system
The system is light in weight (approximately 16kg) and easy to carry
in the field.

® Automatic measurement function
The system can automatically detect features in the optical cable, and
display the distance and loss values to the various features.

1 -4 ' Apr 19/91
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1.3 Before Use

1.3 Before Use

1.3.1

Appearance Check and Inventory Check

When receiving the 0B460A system, check it for defects due to
transportation.

Then, check the system inventory such as the quantity of standard
accessories and their IDs by following Table 1-1.

Contact to your representative for any defect or shortage.

Our auvthorized service representatives are listed at the end of this
manual.

Table | - 1 System Accessories

Name Model Ordering No. Quantity Remarks
Power cable - DCB~-DD3130X01 -1 1 _With 2-pin adapter
Power fuge EAWK3.15A| DFT-AA3R15A 2
Recording paper|{A09075 - 3
Instruction - JQ8460A Japanese language version
manual i
- EQB460A English version
Floppy disk - ESM-000364 1 With optional unit
{2HD) installed
1.3.2 Power Supply, Grounding and Fuses

(N

{2)

Source voltage

The Q8460A operator with a source voltage of 90VAC to 250VAC, 47Hz to
440Hz. Make sure that the correct fuse is mounted in the power
circuit.

Use the system in a low electrical noise environment although it has
been designed to have sufficient EMI performance. Use a noise filter
if necessary.

Power cable

The power cable has a 3-pin plug at its one end. The center round rod
is the ground pin, and the system is grounded when the power cable is
plugged into the standard 3-pole receptacle, If only the 2-pole
receptacle is available, use the A09034 (KPR-18) adapter of the
accessory kit. (The adapter is shown in (a) of Figure 1-1.) Connect
the ground lead of the adapter or the system ground terminal to the
ground.

1 -5 ' Apr 19/91
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1.3 Before Use

The A09034 (KPR-18) adapter has been designed to meet certain
electrical appliances regulations. The adapter has different height
of electrodes {as illustrated in (b) of Figure 1-1). Plug the power
cable into receptacle in the correct direction.

If the A09034 (KPR-18) adapter does not match the user receptacle, use

the optional KPR-13 adapter.

2-pin adapter
(a09034)
Ground pin

To AC outlet

power plug

Widths of left
and right brades
To mainframe are differerit,
Connect to ground Adapter (A09034)

(a) {b)

Figure 1 - 1 Power Cable Plug and Adapter

CAUTION

When connecting the ground wire of the adapter plug, never touch it
with the hot line (AC line). If touched by mistake, this unit
and/or other units may be damaged.

1 -6 V Apr 19/91
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1.3 Before Use

{3} Grounding

When connecting the 0B460A to a desk-top computer or other devices,
take special care not to cause a common mode noise voltage (CMV) due
to poer grounding. Do not use the power line if it is not grounded.
If the power line is not grounded, approximately 50 VAC of CMV may
occur between terminals "al" and "a2" and between "b1" and "b2" due to
power loop (see Figure 1-2). If the ground line between terminals
"b1* and "b2" is open and if the signal line between terminals “al"
and "a2" is closed, the I/O ¢ircuit chips in circuits 1 and 2 may be
damaged.

The grounded power line must be used to prevent circuit damage.

Turn on or off the system by using the power switch. If the power
cable is unplugged when the system is on, a MV may occur
instantanecusly. Turn off the power switch and unplug the power cable.
If the grounded power line is unavailable, place a jumper between
ground terminals GND1 and GND2 (see Figure 1-2), plug the power cable
into receptacle, and turn the power switch on.

Connea- QB8460A
Peripheral -equipment inon cable |
Line  POWER l ! POWER Line
filter SWitch switch filter
O/'rransfomer a4 az Transiormer
O = e o]
AC100V _[_ Circuit Circuit _I_ AC100Y
— 2
l ‘ o
1 1 &
1 oo //;itj::\ T
o el J b t
O o,
7T i- T

Not grounded 1}

Abcut 50~V CMV
is generated.

Y

Figure | — 2 MV Generation Loop of Power Line
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1.3 Before Use

{4} PFuses

Before replacing the fuse, unplug the power cable from the AC LINE

connector. The power fuse is mounted on the fuse holder at the system
rear panel.-

Use the fuse appropriate to the source voltage as specified below.

Fuse replacement guide:

AC 90 V to 250 V ====— (EAWK3.153)

llbi Ol With & 250% Fune | 48

T C(PA D

Fuse box

Figure | - 3 Fuse Holder

1 -8 ) Apr 19/91
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1.3 Before Use

(2)

(3)

- (4)

(5)

(6)

(7)

(8)

Ambient Conditions and Notes
Temperature and humidity

Use the QB460A in the ambient temperature of 00OC o +40°C and
relative humidity of B5% or less to have the reliable system operation.

Installation location

As the Q8460A is a highly sensitive measuring instrument, keep it from
excessive dust or vibration, direct sun, and corrosive gases. Place
the system on a stable base so that it is not in danger of being
dropped.

Eye protection from laser beam

The 0B460A uses the laser diode as the optical light source. The beam
ig 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

The system uses high voltage power for the CRT.
Never disassemble the (084603 with Power On.

Cooling and ventilation

The system uses a cooling fan to avoid internal temperature rise. As

the fan is of pulling type, use it with cares concerning ambient
ventilation.

Never place the Q8460A upright or put other objects behind the Q8460a
that will block ventilation.

Storage

The temperature range for storage of the Q8460A is -200C to

+60°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

The QB8460A uses lenses internally, as a result observe 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,

Warming up

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

1 -9 ) Apr 19/91
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1.4 Plug-in Units

1.4 Plug-in Units

The system has the following types of plug-in optical source listed in
Table 1-2.

1.4.1

Table 1 - 2 Plug-in Units

Plug-in umit Wavelength Suitable fiber
084601 1.3120. 02 m 10/125 2 mSMF
384606 1.30£0.02um 50/125 1 uMMF
@84605 0.85%+0.02¢m 50/125 2 mMMF
084605P 0.85+x0.02¢n 200/125 p mMMF
Q84621 1.31+0.02/ 1.55%=0.03um | 10/125 u nSMF
0846214 1.31£0.02/ 1.55+0. 03 m | 10/125 « aSMF

Mounting/Dismounting Plug-in Unit

Turn the system power supply off before mounting or dismounting the

plug-in unit.

CAUTION

Recessed groove Connector Handle
for quide rail
o T TT——n—
= |2 @ [T g
(=] + 1 R OOC?O
soo oo S ® ]
i [ C—
: i
]
o ® < oo oo E> ®
'] @ e T N W ® = @
L, IIES qvg? ®
~ == © @
Lock knob
Turn fully clockwise
to lock.
Turn fully counmterclockwise
-to unlock.

Figure 1 - 4 Plug-in Unit

1 ~-10
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1.4 Plug-in Units

{1} Mounting the plug-in unit

G) Engage the plug-in unit on the upper and lower rails of the Q8460A
system and carefully slide the unit into the housing,

C) Make sure that the connector locating on the front panel of the unit

engages to the system and that the shutter of the laser output
connector can be opened or closed smoothly.

C) Insert the plug-in unit until it engages with the lack of the rear
panel and clicks.
QD Fully rotate the control knob of the plug~in unit clockwise (CW) .

(2) Dismounting the plug-in unit

Unlock the control of the plug-in unit by rotating it counterclockwise
(CCW) , and pull out the unit using the handle provided.

Guide rail

Laser beam output shutter

Figure 1 - 5 Mounting and Dismounting the Plug-in Unit
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1.5 Method of Handling the Printer

1.5 Method of Handling the Printer
C) Slide the head up lever upward.
(@) Place the paper roll in the holder with its top upside down.

C) Set the paper roll so that paper comes out from the front side of the
upper printing head.

Set the head up lever to DOWN (hold).

C) Perform feeding to check that paper is fed correctly.

Printing paper: A09075 (order number)

Five rolls/box (Printing paper can be ordered in units of
one box.)

Thermal face outward rolling:
30m roll
Paper width: 114mm

Note: Avoid using unspecified paper.

.

UP & | = DOWN

Headup lever
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2.1 General

2.1

OPERATION PANEL AND ADVANCE FUNCTIONS
General

This chapter explains the functions of keys and switches on the operation
panel and the advance functions that display messages on the CRT screen.
When the LED of a key lights, it indicates that the key function setup
mode has been selected. An opticnal setting value may be changes one
after the other whenever the key is pressed, or it may be changed
continuously when the data knob is rotated. If the key has no LED
indicator, its selected value is displayed on the CRT screen and you can
change it using that key.

You can cancel the current setup mode of a key by pressing another setup
kevy,

When you have selected the Buzzer ON mode and you press a valid key, a
high-frequency short beep sounds for indicating a valid key input. If you
press an invalid key (that is, an unavailable key in the current setup
mode), a low-frequency short beep sounds for indicating an invalid key
input. (See Paragraph {(3) of Section 3.10.) '
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2.2 Front Panel

2.2 Front Panel
C) POWER switch : Turns the Q8460A system power supply on or off,

C) INTENSITY control : Adjusts the intensity of the CRT screen.

CAUTION

Do not keep the INTENSITY control at the rightmost end position for a long
time, or the cathode ray tube {(CRT)} may be burned.

(3) REMOTE LED

e

Lights when the system operates in the remote
control mode from a peripheral via the GPIB,

PRINTER

(4) PRINT/PLOT key

Prints the on-screen information as it is, to the
built-in printer or external plotter.

e

(5) FEED key Feeds the print forms approximately 6 cm.
MODE

(6) MONITOR key

Repeats measurement and display by executing
averaging (256 times). You can set the measurement
conditiong in this mode.

(7) AVERAGE key

Executes averaging of data being set by the MONITOR
key, 256 to 65536 times.

PAUSE key Pause averaging and monitor. When this key is
pressed again, the averaging and monitor restarts,

and continues to end or next pause.

e

DISTANCE RANGE

-(9) SHORT key Reduces the distance range.

(0 LONG key Expands the distance range.
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2.2 Front Panel

HORIZONTAL SPAN

C) ZOOM IN Sets the distance span. If this key is held down,

E{:@ the distance span decreases to allow measurement
with the higher resolution.

2 zoom out

Increases the distance span. {Opposite function to

Z00M IN}
)
() Measuring mode setup keys
{REFLECTION/
BACKSCATTER) : Select the measuring mcde as follows:

REFLECTION : Can measure using the Fresnel
reflection.
BACKSCATTER: Can measure using the back scatter.

{9 PULSE keys

Sets the LD pulse width as follows:
B : Selects the wide pulse width.
E3 ¢ Selects the narrow pulse width.

@3 VERTICAL SCALE keys

: Sets the scale on the vertical axis.
Eﬂ : The vertical scale expands.

Ea : The vertical scale compresses.

TRACE

e

{@ SAVE key Store the measured waveform to an internal memory.
(=) {(Move the cursor to the left when ADVANCE FUNCTION
menu is displayed. Also, this key moves the cursor
to the left when STEP of the automatic measurement
mode is being displaved.)

() VIEW key : Display the waveform being measured and the
(=) previously saved waveform on-screen simultaneously.
(This is called a "DUAL TRACE" function.)
%t — Execute the DUAL TRACE
e — Display the waveform being measured
{Move the cursor to the right when the ADVANCE
FUNCTION menu has been displayed. Also, this key
moves the cursor to the right when STEP of the
automatic measurement mode is being displayed.)

Selects the automatic measurement mode.

(8 aUTO key

(9 wMENU key Displays the ADVANCE FUNCTION menu.
{LOCAL) (Allows key input from the panel when the system is
operating in the remote control mode via the GPIB.)
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2.2 Front Panel

@0 ENTER key Used to select or execute a function within the

WINDOW during the ADVANCE FUNCTION mode.

{(HELP} {This key starts the HELP function in any other
mode.} Also, it is used as the ENTER key in the

automatic measurement mode.

"

@) RAPID key

o

Switches the operation speed of the data knob (for
marker and waveforms movement). '
When this key is pressed, its LED lights to
indicate the RAPID mode.

@) Data knob

X3

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

@3 MARKER key : Selects a marker that can be moved by the data knob.
POSITION

é@ VERT key Moves the waveform display position in the vertical

direction.

e

é@ HORIZ key Moves the waveform display position in the

horizontal direction.

é@ Marker function select key
: Selects the STANDARD marker function. The left LED
lights to identify the selected function

@) A key : Selects the measuring wavelength when the dual-band
measuring unit is used. This key is not used when
single band plug-in modules are used. In such
case, the LED of the wavelength of the connected
device lights.

€8 OPTICAL OUTPUT connector

: The optical fiber cable connector is mounted inside
the cover.
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2.2 Front Panel
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2.3 Rear Panel

2.3 Rear Panel

(1) VIDEO OUT connector

: OQutputs composite video signal. Monitor TV or
video printer can be connected by using the cable
with BNC connector. When making a hard copy of the

screen, using a video printer, keep the waveform
stable by pressing PAUSE key.

GND terminal

Power connector

® O E

Fuse holder

When the holder cover is opened, the fuse can be
removed. Replace the fuse with an appropriate one.

(See the Fuse Replacement Guide table in paragraph
{4) of Subsection 1.3.2.)

C) Fan : The system has the cooling fan to prevent an
overheat of internal circuits. Do not prevent air
flow of this suction fan,

GPIB connector

Q@ ®

Lock for prevention of plug-in movement/damage
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2.3 Rear Panel
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2.4 CRT Display

2.4 CRT Display

The measured data and various setup conditions are displayed on the CRT
display screen.

Indicates the display
range corresponding

to distance range. Label 3§te Dléfance range
(MONITOR/PAUSE) | gasos OTDR  ADVANTEST 1980/05/01 09:46 DR:  iSka
) ' Window
5 T 7 T T T
dB i : SPLICE M2
] .50 db
M1 M2 4.977 ka
e iSecond i

(First marke{j?markerg
Vertical 1 * 3 4 M3(Third

marker}

axis scale
w4 F
dB/D
- | Cursor § -
& ;
-27 B
dB 1 1 O ! i I a
Display start=> 2.000kn . lkm/div 9.993km _ | 1
A
distance 1.31um SKF  INDEX: 1.50007 PW: 1us BACKSCATTER DrSPlay stop
Pl 7 e e + distance
wa32122 :El Refractive Puise width Measurement mode
g index setting setting

Cross axis scale

Figure 2 - 1 CRT Display
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2.5 What is ADVANCE FUNCTION?

2.5 What is ADVANCE FUNCTION?

The ADVANCE FUNCTION menu has the following parameter items:

DISK

MEMORY

LABEL

MASK ON

MASE OFF

MARRER

ORCEONONCRCNCEONS

1/0

{0 1NDEX
q) averace
{2 prspLay

{3 crock

ADVANCE FUNCTION mode

AUTO MES (AUTO MEASURE)

BS REFER (BACKSCATTER REFERENCE)

When the [MENU] key is pressed, the ADVANCE FUNCTION mode is selected and
the ADVANCE FUNCTION menu is displayed at the bottom of the display:

éB/D

ga4694 OTDR ADVANTEST 1980/05/01 00:47 DR: 15km
| T | i T T D I SK
- DIR ELEIE]
SAYE IYPE

= LOAD FORMAT

L -
¥
_

i |

!

L | i

MEMORY

LABEL

HASEK

N

MASEK OFF [AUTO MES

REFEE TMAREER

1/8

IHDEX

AYERAGE | NEXT

Figure 2 - 2 ADVANCE FUNCTION Screen—1
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2.5 What is ADVANCE FUNCTION?

Q84604 OTDR ADVANTEST 1991/01/01 08:21 DPR: 15kn
100%

5 T T i ] T !

dB/D

-27
dB ; I ! 1 ; ! I 1

PREVICUS

Figure 2 - 2 ADVANCE FUNCTION Screen-2

Function selection

SAVE VIEW

Select the desired functions by pressing the 0 anga O keys.
&= =

The reversed display cursor position shifts when these keys are pressed.
The function in the reversed display is selected.

Parameter selection and setup

Locate the reverse display cursor on the desired function and press the

{ENTER] key. Change the set value by using the data knob and press the
[MENU] key to select it.
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2.5 What is ADVANCE FUNCTION?

AD