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NOTICE

ADVANTEST provides the following power cables for each country.
If there was any inconvenience on your use, please contact our

subsidiaries or ADVANTEST representatives.

. Ratings/Color/ | Accessory
Plugs Standards/Countries Length Codes
JIS : JAPAN Rating :125V |A01402
1 TA
Color  :Black |A01412
Length :2m '
UL : USA Rating :125V |A01403
2 CSA : CANADA 7A (Opt.95)
Color  :Black
Length :2m |A01413
- |CEE : EUROPE Rating :250V |A01404
VDE : FRG 6A (Opt.96)
OVE : AUSTRIA Color  :Gray |
SEMKO : SWEDEN Length :2m A01414
3 DEMKO : DENMARK
KEMA : NETHERLANDS
FIMKO : FINLAND
NEMKO: NORWAY
CEBEC : BELGIUM
SEV  : SWITZERLAND Rating :250V |A01405
4 6A  |(Opt.97)
Color :Gray
Length :2m A01415
: AUSTRALIA Rating :250V |A01406
5 NEWZELAND 6A  [(Opt.98)
Color :Gray
Length :2m
: UK Rating :250V {A01407
6 6A  |(Opt.99)
Color :Black
Length :2m A01417

Note : “E*“ shows earth (ground).
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TQ8450A
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OPERATION MANUAL

1.1 Structure of this Manual

GENERAL

This chapter describes how to use this manual, outlines the TQ8450A
Optical Fiber Reflectometer, instructions for operation, and set-up for
measurement, Be sure to read this chapter before attempting to operate
TQB450A.

Structure of this Manual
This manual has been set out as summarized below. The contents are aimed
at users who have a certain degree of knowledge and experience of optical

measuring instruments.

To enable users to understand this instrument by simply referring to the
relevant chapters, each chapter contains an independent explanation.

First—time users are required to read this manual from the first chapter.
For GPIB in Chapter 6, refer to the operation manual for the controller.

1. General ciesessaas Intreduction to TR8450A products
General instructions for operation
preparation for measurement

2. Description of eer.essses General functions of keys
panel parts Description of data on CRT display
|
3. Operating esseasesss Switching on power and initialization
procedure Setting measurement conditions from
panhel

|

4. Multiple
Reflection

l

5. Operating
Principles

6. GPIB c+.--+.+.+ Remote control by GFPIB

|

7. Performance
Specifications

When using this instrument, the following warning must be strictly
complied with.
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1.1 S8tructure of this Manual

WARNING

A light pulse is radiated from the optical output connector. Never
look directly at it, even though it is not of such an intensity as to
damage your eyes.
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1.2 Qutline of Product

1.2 Outline of Product

The TQ8450A Optical Fiber Reflectometer is used to measure fault points
{fracture points) or the loss of optical fiber or connection loss at the
time of construction and maintenance of cptical fiber cables.

The plug-in system meets the requirements of each wavelength. Also, the
compact, lightweight construction and built-in thermal printer demonstrate
superior performance in the field.
[Features]
- Wide Dynamic Range (Rearward Scattered Light)
With the plug-in unit 084506, high-sensitivity measurement of 24dB for
pulse duration of 5us is possible., Further, the plug-in unit 084503 for
super-long distance measurement permits measurement of 27dB, and Q84522

permits measurement of 28dB/25dB over the distance of 100kn.

- Expandable Plug-in System

The plug-in system can meet each wavelength requirement.

(1/2)
Body TQB8450A
Plug-in unit | Q84501 Q84502 084503 Q84505 Q84506
Wavelength 1.31 1.55 1.55 0.85 1.31
+0.02um +0.03um +0.03um £0.02um £0.02um
Object fiber | Single mode | Single mode | Single mode | Multi mode | Multi mode

(2/2)
Body TQ8450A
Plug-in unit 084521 084522
Wavelength 1.31 1.55 1.31 1.55
+0.02um #0.03um +0.02um £0.03um
Object fiber Single mode Single mode
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1.2 Qutline of Product

High Stability

Because the laser beam source is controlled by temperature, a highly
reproducible measurement is possible with stable optical output and
wavelength.

Cptical Mask Function

Optical masks can be set at a maximum of three points on the tube
surface. This function permits a giant Fresnel reflection to be masked,
avoiding the saturation of the photo-detector, and leading to superior
linearity.

Read Resolution of a Minimum of 1m

Collective Refractive Index of Optical Fiber Set in 0.0001 Steps

The range from 1.4000 to 1.6000 can be set in steps of 0.0001, enabling
high-accuracy reading of the distance measurement.

Loss Read Resolution of 0.014B
A measurement with an improved S/N is possible by using the average mode.
Built-in Thermal Printer

The measurement conditions and results displayed on the display unit are
available in hard copy without any external units.

GPIB as Standard Equipment
Full-remote control is possible using an external controller.
Portable Type

TQ8450A weighs approx. 14kg, and so is light and convenient for outdoor
applications.
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1.3 Before Starting Operation

1.3 Before Starting Operation

1.3.1 Check of Appearance and Accessories

Upon delivery of the instrument, check for damage during transit.
Then, check the quantity and standards of the standard equipment,
referring to Table 1-1.

If there is any part damaged or missing, contact our CE headquarters
(Yokohama CE Center) or your nearest salesman or agent.

The locations and telephone numbers of these contacts are listed at
the end of this manual.

Table 1 - 1 Standard Equipment
Item Type Stock No. Q'ty Remarks
Power cable - DCB-DD1607X02 i With 2-pin adapter
Power fuse MDX-2A | DFT-AG2A-1 2 Standard (90 to 132VAQ)
specification
MDL-1A | DFT-AH1A-1 Option 40 (198 to 250VAC)
specification
Recording paper a09052 - 3
Operation manual - JB8450A i Japanese language
- E8450A English

Note: When ordering additional equipment, designate the type {or stock

No.) .

1.3.2 Power, Earth and Fuses

(1)

Power Supply

The source voltage is in the range from 90 to 132VAC for the standard
specification (198 to 250VAC for Option 40). The power frequency is
in the range from 48Hz to 66Hz. Before confirm use, that the right
standard fuse is mounted.

This instrument is designed to fully allow for line noise of the AC
power supply. Nevertheless, use it in an environment as free from
noise as possible. If noise 1s excessive, use a noise filter or the
like.
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1.3 Before Starting Operation

CAUTION

When setting the line selector switch, never fail to turn off the
power switch before removing the power cable from the AC line.

(2) Power Cable

The power cable plug is of the three-pin type. The central round pin
provides the earth which is grounded when connected tc a three-poie
socket. If a three-pole socket is not connected, use the attached
adapter A09034 (KPR-18) to make sure that eigher the grounding
terminal (Figure 1-1{(a)) led from the adapter or on the back of the
unit is connected to an external ground,

The attached adapter is based on the Electrical Appliances Control
Law. This instrument A09034 (KPR-18) has different widths A and B for
the two electrods of the adapter as shown in Figure 1-1(b}.

Therefore, check the positions of the plug and socket without fail
before inserting into the socket,

If A090034 (KPR-18) cannot be connected to the applicable socket,
purchase the separately sold adapter KPR-13.

To AC power 2-pin adapter
socket AG9034
Ground pin

Power cable
3~-pin plug

Right and left
pins have different

width

To unit
Connect this pin
to the ground Adapter KPR-18
{a) ©
Figure 1 = 1 Plug and Adapter for Power Cable
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1.3 Before Starting Operation

When connecting the earth line from the adapter, take adequate care
not to contact the hot line (AC line). If it is touched, the
instrument and other units may be damaged.

CAUTION

(3} Grounding: Instructions on Power Line CMV Loop

When this instrument is used with peripheral equipment such as a
desk-top computer, take adequate precautions against commen-mode noise
(CMV) due to ground wiring failure of the power supply, and avoid
using a power supply that 1s not grounded.

If you use a power line that is not grounded, an AC voltage of about
50V (CMV) is generated by the loop shown in Figure 1-2 between
terminals a; and aj; and between by and b;. 1In the process, if
terminals by and by are opened and the signal terminals aj; and

a; are connected, the input/output circuit elements of circuits |
and 2 may be damaged. 1In order to prevent this, a power line with a
ground connection must be used.

Also, if the power supply is turned on and off with a power plug, a
similar CMV is generated instantaneously. Always be sure to turn the
power on and off with a power switch.

In unavoidable cases where the power line is used without being
connected to a ground, always make sure to connect the ground
terminals GND1 AND GND2 and the signal cable before inserting the
power plug and turning on the power siwtch.
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1.3 Before Starting Operation

. Connecting
Peripheral unit _cable l TPB8450A
[ I
Line Power Power Line
filter switch switch filter
Trans— Trans-
AC100V A Cr,—former aiu.a’ former = R AC100V
1 C}W Circuit| © Coircuit L
T 1 2 0
£ 1
Tl o——+
. ]
7z
No ground
connection CMW of about 50V generated
Figure 1 = 2 CMV Generation Loop of Power Line

{4) Fuse

Before changing the fuse, remove the power cable from the AC line
connector. The power fuse is housed in the fuse holder on the rear
panel.

The fuse standard depends on the source voltage. Always be sure to
check the standard beforehand.

Table 1 = 2 Fuse Standards

Operating source voltage | Standard | Part code

90 to 132VAC MDX-2A DFT-AG2A-1

198 to 250VAC MDL-1A DFT-AHiA-1
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1.3 Before Starting Operation

O 1 [ro
—[ » ) [ [ pp— - —
- = u_‘... ©~—'

a—
§
5&%&3:
===

Fuse holder
(Remove by turning CCW
with a screw driver.)

Figure 1 - 3 Fuse Holder

1.3.3 Operating Environment and Instructions
(1) Ambient Temperature

Use this instrument in temperatures from 0 to +40°C and relative
humidity of 85% or less, so as to guarantee operation according to the
specifications,

(2) Place of Installation
avoid installing this precision instrument in an enviornment that is
dusty or exposed to frequent vibration, direct sunlight or corrosive

gas, or on an unstable rest or other places where the instrument is
liable to fall.

(3) Protection of the Eyes Against Laser Beam
This optical fiber reflectometer employs laser diodes as the source of
light. Do not expose human eyes to direct laser beam emitted from

these diodes.

After making sure that the LED of the ON key in the optical output is
not lit, connect the fiber cable,
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1.3 Before Starting Operation

(4) High Voltage

This instrument uses high voltage for the CRT. Keep your hands away
from the inner parts when the power is on,

{5) Cooling and Ventilation

This instrument includes a cooling fan to prevent the internal
temperature rising. This fan is a suction type. Keep an eye on the
ventilation of the surrounding parts. In particular, make sure
nothing is placed up close to the back of this instrument, or never
allow the instrument to be used placed on its side.

Keep the air filter from clogging, and clean it from time to time.
(6) Storage
The storage temperature range of this unit is from -20°C to
+6009C. If the instrument is left out of use for a long time, it
should be kept under a PVC cover in a corrugated cardboard box, and
placed in a dry environment, free from condensation, and away from
direct sunlight.
{(7) Instructions on Dewing
This instrument has a lens in it. Watch for dewing due to a sudden
temperature change. If water droplets form in the instrument, dry it
sufficiently beforehand.

(8) Warm—-up

In order to obtain satisfactory measurement accuracy, warm up the
instrument for at least 30 minutes.
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1.4 Plug-in Unit

Plug-in Unit

The light sources for the instrument are of the following seven types in a
plug-in system:

The plug-in system corresponding to each wavelength is shown below.

Table 1 - 3 Plug-in Unit
(1/2)
Body TQ8450A
Plug-in unit | Q84501 084502 084503 084505 084506
Wavelength 1.31 1.55 i.55 0.85 1.31
+0.02um +0.03um +0.03um +0.02um +0.02um
Object fiber | Single mode | Single mode | Single mode | Multi mode | Multi mode
(2/2)
Body TQB8450Aa
Plug-in unit 084521 084522
Wavelength 1.31 1.55 1.31 1.55
£0,02um £0.03um $0.02um £0.03um
Object fiber 5ingle mode Single mode

1.4.1 Mounting and Demounting of Plug-in Unit

CAUTION

Always be sure to switch off the instrument's power before mounting or
demounting the plug-in unit,
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1.4 Plug-in Unit

Recces for

holding guide Connector Handle

rail

Ko maa Sy -3 // ) ®
i I o

P N \ 6\.n.p-uwmlr

{1

(2)

(3)

(4)

l

ASH. O 22 o
¥ \/
/// Lock kneob

Turn fully clockwise
to lock.
Turn fully counterclockwise

to unlock.
Figure 1 - 4 Plug-in Unit

Align the upper and lower recesses of the plug~in unit with the guide
rail of the rear panel, and slowly push in.

Insert the unit firmly until the front connector of the plug-in unit
clicks firmly and the shutter of the laser output connector of the
unit projected on the front panel can be opened freely without
touching the panel.

Turn the lock knob fully clockwise.

Pulling the handle toward you, see that the plug-in unit has been
attached firmly.

- When removing the plug-in unit from the body, be sure to unlock it

by turning the lock knob counterclockwise. Then pull the handle to
remove the unit from the instrument.
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1.4 Plug-in Unit

[TQ8450A rear panel]

"Guide rail

[Plug-in unit]

Recces to held guide rail

Shutter of laser beam output

Figure 1 - 5 Mounting and Demounting of Plug-in Unit
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1.5 Loading Printer Paper

1.5 Loading Printer Paper

{1) Pull open the slide cover on the top of the TQ8450A toward the rear
panel side.

(2} Pull off the paper holder upward. The end of the holder is fixed by a
spring, and thereby considerable force may be reguired to pull it off,

5lide cover Paper holder

L —

i

Front panel side Rear panel side

Figure 1 - 6 Set—up of Printer Paper (1)

(3) Unpackage the recording paper, free the stuck-down paper end, and
insert the paper holder into the axial hole of the recording paper in
the manner shown on the right.
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1.5 Loading Printer Paper

(4) Set the paper holder in position, and pull the paper friction on/off
lever toward the front panel, to release the friction.

(5) As shown below, insert the forward end of the recording paper from
under the rubber roller, and push in until it comes out of the paper

cutter. Return the paper friction lever to its original position.

Direction of

Recording Rubber recording paper coming out
paper roller
Lever
& e
Close Open

Paper cutter

Slide cover - Paper heolder *

CAUTION

Inserting the recording paper from under the rubber roller is easier
if the forward end of the recording paper is cut into a pointed shape.

Sently, push the asterisked portion to the controller side with the
finger tips.

Figure 1 - 7 Set-up of Printer Paper (2)

(6) Return the paper friction level to the original position. The slide
cover should be used half closed so as to cover the paper holder. If
it is used fully open, the recorded paper may get caught in the
recording holder.
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1.5 Loading Printer Paper

When using the printer,

nolder.

CAUTION

leave the printer sliide cover half closed to
prevent the recorded paper from being caught in the recording paper

1 = 16*
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2.1 General

DESCRIPTION OF PANEL
General

This chapter deals with the general functions of the keys, switches and
terminals on the panel. See the panel description diagrams (Figures 2-1
and 2-2} at the end of the chapter.

When a key is pressed, a short, low "beep" sounds, indicating key entry.
If an unexecutable key is pressed, on the other hand, a heavier "beep" is
generated to notify the operator of the wrong operation.

Keys with LEDs can be set when their LEDs are lit. Each time a key 1is
pressed, settings are changed in selectable steps or continuously by a
data knob. Settings of keys without LEDs are displayed on the CRT and are
changeable.

Modes set by keys are cancelled when different keys are pressed.
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2.1 Front Panel
2.2 Front Panel
(FouararsT) oToR TQB8450A ]
e ok AN
. ~l | Fo! Fol Feol | &= Em
meuz ] [:]QD
g E==2—{]0 |
® Fe==
|ESo Edo|
LL J a® @ @ 'wcrln:.l.':..rmrr' Dméﬁ
y Ol tmam}a =]
| . E_ O || S::Co ey
= (=|se| . |cleeall®
&z} el 0 O OJLDDDDDJ_ B
Figure 2 - 1 Front Panel

(1) POWER switch

[REMOTE section]

(2) REMOTE LED LOCAL key

[PRINTER section]

(3) PRINT key

(&) FEED key

(5) INTENSITY knob

This switch toggles the power on and off.

REMOTE LED is lit if the instrument is
externally controlled by GPIB.

The LOCAL key enables panel key entry when the
instrument is controlled externally by GPIB.

: All the information on the CRT is output to the
built-in printer. If the PRINT key is pressed
during printout, the printer stops.

The recording paper is fed about 2Zcm each time
this key is pressed.

Knob for adjusting the CRT brightness

"
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2.1 Front Panel

If the knob is kept turned fully clockwise for a considerable time,

the CRT display will burn.

CAUTION

[VEIW sectionl]

(6) MONITOR key

(7) AVERAGE key

PAUSE key

[DISTANCE section]

(9) RANGE key

ORIGIN/EXPAND key

Used for normal measurement. The
averaging process 1s also executed under
this function. (28 times, measurement
time about 0.7secs)

The averaging process 1s executed under
the state set by MONITOR. (Maximum 216
times, measurement time about 60secs,
64kgm RANGE)

The averaging stops and the result is
indicated. When pressed again, the
averaging resumes.

The measurement distance range 1s set.
Each time this key is pressed in ORIGIN
mode, the following setting is obtained:

[j+128km > 64km » 32km - 16Kkm -» 8km - 4km—1

If this key is pressed in EXPAND mode,
ORIGIN mode is entered. The following
setting is obtained only for (Q84505:

r» 32km = 16km = 8km = 4km-—]

The ORIGIN and EXPAND modes are switched.
The setting can be checked by the LED.
When the instrument is set in AVERAGE
mode, the STORE EXPAND state follows
automatically. The setting at power-on is
ORIGIN.
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2.1 Front Panel

(:) START key : ORIGIN mode:
The marker asscciated with START is
moved, In the process, the marker
corresponding to SPAN may be adjusted by
START. In EXPAND mode, the position of
this marker makes up the START point.
EXPAND mode:
The START position is moved,
STORE EXPAND mode:
The START position is moved.

(2 spaN key : ORIGIN mode:
The marker corresponding to STOP is
moved. In EXPAND mode, the position of
this marker provides the STOP point.
EXPAND mode:
The SPAN is changed.
STORE EXPAND mode:
The SPAN is changed.

(:) GAIN Kkey : If the rear scattered light level is low
or high, the gain is changed. (Effective
only in MONITOR mode)

At each press of the key, the setting in
such a manner changes that 0dB «— 34B <
6dB <> 9dB

[VERTICAL selection]

SCALE Key : The scale of the ordinate is selected.
Each time the key is pressed, the scaling
is selected in such a manner that 4d4dB/VID.
«— 2dB/DIV. «— 1dB/DIV. «<— 0.5d4B/DIV.
The ordinate always has eight divisions.

(:) POSITION key : The reference level is changed to move the
waveform up and down.

[PULSE section]

PULSE key : The pulse duration of the laser beam
generated from the optical output
connector is selected. Each time the Kkey
is pressed, the selection is made in the
following order (effective only in MONITOR
mode) :

- Q84501, 084502, Q84506, Q84521

re 5us = lus = 200ns -+ 50ns —1
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2.1 Front Panel

— 084505
(—s1us =+ 200ns - 50ns = 10ns—1

- 084503, Q84522
r~»10us - lus = 200ns = SOns—T

(:) MASK ON/OFF A toggle switch for setting the mask at a
maximum of three points on the CRT.

Move the marker M0 to the desired position
and press the ON key. (Effective only in
MONITOR mode) For erasure, use the MASK

OFF key.

The refractive index of the fiber to be
measured is set., Knob operation can set
from 1.4000 to 1.6000 in steps of 0.0001.
Turn the knob clockwise to increase the
numeral, and vice versa.

For ending the entry, press the ENTER key
or INDEX key.

INDEX key

LABEL key : Desired numerals or characters may be
noted on a line at the top of the screen.
Select the desired numerals or characters
by the knob, and determine by the ENTER
key. Press the LABEL key again, and the
LABEL mode is cancelled.

In LABEL mode, the following keys may be

used for cursor movement or as a delete

key:

MASK ON : The cursor is moved leftward.

MASK OFF: The cursor is moved rightward.

INDEX : The character immediately
before the present cursor
position is deleted.

ENTER Key : The set data of INDEX and LABEL are
entered.

[MARKER section]
The markers for MO, M1 and M2 are

indicated respectively. Moved to the
desired position by a knob.

@) Mo, Mi, M2 keys

All markers are deleted.

@]
[
o
~
Y]
!

(:) bata knob : Data is changed in each operation mode for
marker motion or label input.
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2.1 Front Panel

.

SPLICE key

LOSS and SPLICE are selected by the
calculation of LSA (least square
approximation). LOSS prevails when the
lamp is turned off.

[OPTICAL CUTPUT section]

(:) READY LED : When the internal temperature of the laser
diode beccmes constant, this LED is lit
indicating that the instrument is ready
for operation.

A key : A key for selecting the laser beam of the
optional unit, When Q84521 or ¢84522 is
used, press this key, and the wavelength
may be switched to 1.31pm or 1.55um from
the front panel. (Effective only in
MONITOR mode}

(:) ON key : An on/off key for the laser diode output.
Works when the READY LED is on.

OPTICAL OUTPUT connector : The protective lid covers a connector for
the fiber.
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2.3 Rear Panel

2.3 Rear Panel

@O ©® O

O 1] O
| TP S| o gy vwar
- = N
-] no
[
o )
P _m© ~
P E
I WVEEEE:EE: WOV MAX %E] =N
;&-wew il ASE *055%55‘3
. o= pp—— R 1= R— e cald T e o
— + ole + e
O iNe)

Figure 2 - 2 Rear Panel

VIDEO QUT connector:

FUSE holder

GND terminal

GPIB address switch

GPIB connector

A LINE connector H

An output terminal for taking & nard copy of the
CRT screen by connecting to an external video
block. A BNC connector.

When this holder is turned counterclockwise by a
screw-driver, it comes off. When changing the
fuse, always be sure to check the rating.

Power connector
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2.3 Rear Panel

(:) Fan : A suction type fan for cooling the heat
generated from the instrument circuits. Make
sure nothing interferes with the ventilation.
To access the internal for cleaning, pull the

fan case off. Dust the filter at least once a
week.

LINE selector : A source voltage setting switch.
Set to 100V/120V when slided leftward.
Set to 220V/240V when slided rightward.

CAUTION

When changing the source voltage setting, change the fuse also.
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2.4 CRT Display

2.4 CRT Display

The CRT display is used to display not only measurement data but also
various setting conditions as follows:

AN

Set distance range

I

The tube surface display

section corresponding
to the distance range is
indicated (in MONITOR/PAUSE)

Absolute value of
ordinate is indicated.

Ordinate scale —_—]

(START)
Distap;e from
start of display ™~

Plug—-in unit
wavelength

Set refractive——""|

index

| [NDEX
Pil:

"

o 1
%% TQAB43I0A OTOR  MFD bw ADUANTEST =we  DR: 64ka
.d% T 3 ] ¥ T i T ] H
» i -
- ¥l ?-———__ﬁ___zh__ﬁ__q_ .
- . MZ 3
et i )
480 | :
- i R
=29, !
\H\“-£§g 1 v L [P ! L ! 1
12, 397km 23.33%%a
L. 5lun 3MF M= spLcE
1. 5883 3.30%ks 1. Tedd
233ns 3.0743 6,63 km
i /E.BBdEIk- /

Set pulse duration

v

Set phote-detector gain

4/;:;; per unit length

between M1 and M2

Loss between
M1 and M2

Distance between
M1 and M2

Measurement between
two points of M1 and M2

] o

Distance from
end of display

Measurement of
splice loss by LSA

— Splice loss

pDistance between
MO and M1

Figure 2 - 3 Explanation of CRT Display
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2.4 CRT Display

wws TQUB430R OTODR MFD by ADVAUTEST *es DRI 64k

[

Erir sy

{ 1 i 1 T |

4.
g3
-az.3)
LE : i 1 ' L A . :
12, 34%kn 28.332ks
1.3ice 207 M2-h Loss
[Ho=x:  1.8283 3.372knA 28,7743 ke
F.u: 1idns 3.7Ia3 18,4234
CalN: 2d2 0,2333%

Distance between M0 and M1

=

Loss per unit length between M1 and M2
Loss measurement by LSA

Figure

2

4

Loss Setting
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2.4 CRT Display

Indication of
average time
lapse

N

" T

\." TUE430R OTDR HFD bw RDURHTEST ==« DR: Gdkam

e

o2, X 2€.33:%0
1.3lun 5F
THEEY, 1, 5232
] 222ns
GaiN: £43

Measurement of M0 marker absolute value

Distance from measurement end

Absolute value level of ordinate

Figure 2 - 5 Averaging Mode
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2.4 CRT Display

**= TQB454A OTDR HFO byv RDURHTEST w»ws OR: G4km
ﬂag".\< ! l [ T 7 T T
- i ! .
!
- \\‘.--..,_2 o
e
a_ | ; .
d=/g ! - J
! . o
n i i
-3:.2 :
23 L \ 1 ] \ 1 | 3 3 L]
2.222%a £3.95%.a
1.3l 3 e L3335
INDE® . 57h2
F.u: ids
Gail: 7ig
1 AV
Cursor A Cursor B

Figure 2 - 6 Indication in ORIGIN Mode
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2.4 CRT Display

Label input
cursor —\\\\\

\\‘y-- TQI438A OTOR  HFD byv ADUAHTEST sew DR: 64km
2.3

a2 T ] T 1 3 + [ ' 1

]
i37L0
b -
.23, ¢
23.¢
LE ! ! I ' ! 1
23.35;;5
REECIFERTIRLANORGRS T Y
] 2ijklnnoez-gtv.ervz
< 1URShe {)ne. = ¢

\

\L.Cha:acters and symbols that can be displayed

Figure 2 - 7 LABEL Mode
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3.1 Outline of Operating Steps

3. OPERATING PROCEDURE

3.1 Outline of Operating Steps

The basic operating steps of this instrument are outlined below.

Set-up

OPTICAL OUTPUT ON

Set basic the
measurement conditions.

Set INDEX

Set RANGE

Select DISTANCE

Select PULSE WIDTH

Data display

Adjust GAIN

Adjust VERTICAL POSITION

Select VERTICAL S5CALE

Execute MASKING

Mount the plug-in unit.
Turn on the power.
Connect the fiber to be measured.

Turn on the laser beam.

Set the refractive index corresponding
to the fiber.

Set the measurement distance range.

Set the waveform START point and SPAN.

Select the pulse duration corresponding
to the measurement distance range.

Display a waveform free of distortion.

adjust the waveform indication level.

Select the ordinate scale,

Attenuate Fresnel reflection and reduce
the unobserved area.
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3.1 Qutline of Operating Steps

Execute AVERAGING Remove noise.

MARKER Direct data reading by marker.

Execute STORE EXPAND Enlarged display of waveform

Select SPLICE/LOSS Mode Select the mode for loss measurement
between two points and that for
measuring the connection loss.

PRINTER ON Hard copy output of the data on display.
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3.2 Set-up

3.2 Set-up
(1) Check of Source Voltage and Fuse

See whether the Ffuse standard meets the source voltage involved.

D 11
1 @ 30 - e —_—
- j . 0oF

L4 ¢ & . [
il IO
Set nvLine V Fuse
100V
90V to 132V | T2A/250V
120V
220V
198V to 250V | T1A/250V
240V

First, check to see whether the line selector on the rear panel is set
to the source voltage. Make sure that the fuse rating agrees with the
source voltage.

CAUTION

Before setting LINE SELECTOR or changing the power fuse, always be
sure to remove the power cable from the line connector.

(2) Mounting of Plug-in Connector

Mount a plug-in connector suited to the prupose of operation. For
mounting the plug-in unit, see "1.4 Plug-in Unit".
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3.2 Set-up

(3}

(4)

Power-up

The conditions set immediately before power—-off are held by a built-in
lithium cell. This cell can hold the set conditions for about ten
years.

When the POWER switch is turned on, all the LEDs are lit to reproduce
the previous panel setting.

The following settings, however, are not held.

VIEW - MONITOR
SPLICE =+ LOSS
(LASER) ON = OFF
(Setting after power ON)

Initialization
When the POWER switch is turned on, all the LEDs light and then go
off. At this time, press the LOCAL key followed by the CLR key. The

following initial condition is obtained.

When initializing the instrument by GPIB, however, send the "2"
command to the instrument.

[(Initialized State]

SPAN t  b4km
GAIN :  3dB
PULSE DURATION: lus
INDEX :  1.5000
VIEW :  MONITOR
SPLICE : LOSS
{LASER) ON : OFF
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3.2 Set-up

ess TQH4IOA OTOR HFD by ADUVANTEST ewe PR: 6dkm
3
-ig ] i T ] 1 § 1 1 1
Sieags wait urtil lazer rzady,
[
4370
-32.8
L5 \ \ ) s t L ) ! '
E.302%s £3,333ks
1.30un ENF na Lozs
THEZX L, 5822
P v
gaiit: 3z3

Figure 3 - 1 1Initial Screen

{5) Connection of Fiber to be Measured

Connect the fiber to be measured to the OPTICAL OQUTPUT connector (FC
type) by turning it clockwise, Turning it counterclockwise to remove

it.

TQB450A
front panel

Fiber to be measured

Sl

Tighten

A —1

Loocsen 1

vecienin

Figure 3 - 2 Fiber Connection
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3.2 Set-up

Check that the input fiber end is not contaminated before connection.
If it is contaminated, clean with alcohol.

CAUTION

Before opening the protective lid, make sure that the LED of Ezm is
off. Take the utmost care to ensure that the beam generated from the
laser diode 1s not directed straight into your eyes.

{6) Beam Radiation

OPTICAL QUTPHT

= READY

Cod

Light the LED key by pressing the OPTICAL OUTPUT key. The laser beam
is sent from the laser diode. When the internal temperature of the
laser diode reaches a predetermined level, the READY LED lights,
indicating the instrument is ready for operation.

When the READY LED is off, a laser beam is not radiated even if the
OPTICAL OQUTPUT key 1s pressed.
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3.3 Setting Measurement Conditions

3.3 Setting Measurement Conditions: RANGE INDEX PULSE

Set the measurement conditions according to such conditions as the length
of the fiber to be measured and the core refractive index.

MONITOR key RANGE key

RN

Data knob

ir\‘PULSE key

INDEX key ENTER key

3.3.1 Setting Index

In this instrument, the time T(s) of the optical pulse reciprocating
in the optical fiber is measured, and the distance is calculated from

the refractive index. The value of this N depends on the fiber
involved.

INDEX ENTER

The refractive index change mode is set by the INDEX key. By
pressing the INDEX key, the word INDEX is displayed in white,
making the setting possible. Set the value by the data knob.

The setting range is from 1.4000 to 1.6000 with the setting

resolution of 0.0001. Setting id done by pressing the ENTER key.
The value thus set is indicated at the lower part of the screen.
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3.3 Setting Measurement Conditions

3.3.2 Setting Range

)

: The range of the measurement distance is set. Each time the key is
pressed, the following setting is obtained.
r~+128km -+ 64km - 32km - 16km - BKkm - 4km-—j

Select a range longer than the length of the fiber to be measured.

The setting is displayed at the upper right of the screen as DR
{distance range).

3.3.3 Setting Pulse Width

PULSE

a

: Pulse duration is set according to the measurement distance. Each
time the key is pressed, the pulse duration is set in the following
order. The set value is indicated at the lower part of the screen.

- 084501, (84502, Q84506 and Q84521
rvaus -+ 1us » 200ns = SOns-—]

- 084505

r—e1us -+ 200ns <+ 50ns = 10ns —j

- 084503 and Q84522

r—+10us + lus » 200ns =» 50ns-—1

Generally, the pulse durations of 10us, 5us and lus are for measuring
long and middle distances, and permit observation of a clearer
waveform than for other pulse durations.

In high-resolution measurement, the pulse durations of 200ns, 50ns and
10ns are effective.

For Q84503 or (84522, once the pulse duration is set to 10us and the
gain to 3, 6 or 9dB, the non-observation area obtains up to 24km of
the near edge (as shown in the figure) and indicated by a straight
line. When measuring the near edge, use a pulse duration of lus or
less.
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3.3 Setting Measurement Conditions

3.3.4

3.3.5

Switching Laser Beam Wavelength

When the Q84521 or Q84522 plug-in unit is used, it is possible to
switch the wavelengths of 1.31um (SM) and 1.55um (SM) by (. The
selected wavelength is indicated by the LED.

For other plug-ins, the switch cannot be used, and the LED of the
wavelength associated with the particular plug-in is 1it,

Setting Gain

If the rear scattered light level is too high or too low, change the
gain setting to the optimum indication point. If the indication
waveform of the rear scattered light or the Fresnel reflection is too
high, the amplifier in the instrument would be saturated, adversely
affecting the measurement accuracy. If it is too low, on the other
hand, the measurement accuracy is deteriorated.

GAIN

GAIN key

i3

{Ill

: Press this key to set the gain. Each time the key is pressed, the
setting changes between
0dB > 3dB <> 6dB <> 2dB
The value thus set is indicated at the lower part of the screen.

With the change in gain, the level also changes. The vertical
position is vertically moved by the amount of change, thereby
permitting observation of the waveform at the same position as before
the change.
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3.3 Setting Measurement Conditions

When the pulse duration is changed, the optimum gain for the pulse
duration is automatically selected as shown in the table below.
Manual setting is also possible by operating the GAIN key.

Pulse width {(sec) | Gain (dB)
i0u
5

0

0

Tu 3
200yu 6
50u 9
10m 9
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3.3 Setting Measurement Conditions

*x»x TRES458A 0OTDR MFD by RDUANTEST **x¥* DR: 64knm

8.0 ¥ ¥ T T T e T T T
e ] \ A i

4 Sl v
dg- Db ‘e - 1 K
-32.0f -3

dB 1 1 [l L ] ] e - 1. a

2.0880km 63.955kn

1.31um SMF Me Loss

INDEX: 1.5008

P.u: Sus

GAIN: 3dB

The left end of the waveform is saturated.

3 dB
[l Gain change : J

0 dB

www TOQB845BA OTDR MFD by ADUVANTEST *»x=* DR: 64km

a.a. T T T T T T T T T

d8 —.\ :‘ ]

- -y
4 L C e et
dB/D_ o2 - B
-32.8F g
d B 1 L] 1 1 ] L L L 1 =
B, 80Rkm 63.955km
1, 31um SHF MO LOSS
INDEX: 1.508880
P.W: Sus
GAIN: 8dB

Figure 3 - 3 Gain Change
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3.3 Setting Measurement Conditions

3.3.6 Label

A given number of characters may be fill the line at the top of the
screen, With a maximum of 41 characters, they may include the date,
time and title for the data storage.

The character menu of alphanumerics appears at the lower part of the
screen when the LABEL key is pressed, as shown in Figure 3-5, Move
the cursor to the desired character by turning the knob, and press the
ENTER key. The setting starts from the left end of the upper part of
the screen. When ending the LABEL mode, press the LABEL Key again.

Also, the following keys may be used for cursor movement or deletion:

- MASK ON : The cursor is moved leftward.

- MASK QFF: The cursor is moved rightward.

- INDEX : The character immediately before the present cursor
position is deleted.

*xx TAB8458A OTOR MFD bvy RADUANTEST *%=x DR: é6dkm
8.0 13 T T T T T T T T
dB | R
] \ -
4 - T :'.“.'- ."‘a. ‘__ ‘1-'. -t : :..: .:-
dB-D LRI .?f‘“ T
- LN - - - -
-32.0f i 7 y
dB L I | B L. 1 1 1 ] i 4
8.8088km 63.955km
ABCDEFGHIJKLMNOPRRSTUVUYXYZ .
abcdefghijJkimnorarstuvuxvz
?}%3;§§z§g~!'#52&'()*+.—./

Figure 3 - 4 1Initial Screen
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3.3 Setting Measurement Conditions

83/Mavs87 21:15 'Ho.@88827 DR: 64km
1.8 T T T T T T

ds\ ]

st .

4 r i
dB-D “ ;
-30.3} b

dB L N I 1 o . 1 ) 1 -

8, 000km 65.3%54km

1.31um SHF MB

IHDEX: 1. 4679 39.0881knm SPLICE

P, W: lus -14.74dB

SGARIH: Idb

Figure 3 - 5 Label

3.3.7 Averaging

The foregoing description concerns the measurement with the monitor
function of the VIEW section. Although the MONITOR function executes
28 averagings, the AVERAGE function permits the measurement of

longer distances.

AVERAGE key PAUSE key
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3.3 Setting Measurement Conditions

(1) Setting of Averaging

AVYERAGE
(i_]

: When this key is pressed, the averaging is executed (218 times
maximum). Until the PAUSE key is pressed or a maximum of 216
times is reached, the averaging process continues.

PAUSE
To suspend the averaging, press this key. When the averaging is

stopped, press this key again to resume. When the averaging
reaches a maximum of 2'®, PAUSE is set automatically.

During the averaging process, the side frame on the tube surface
displays the elapsed time of averaging. Upon execution of
averaging, the inside of the side frame proceeds to be painted over
gradually from the left edge. When the right edge is reached, it
indicates the end of 218 averagings. During the averaging

process, the waveform indication changes every 27 times (n = 9,

... 16). As the averaging progresses, therefore, the display
interval lengthens,
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3.3 Setting Measurement Conditions

{Before Execution of Averaging]

*4%x TR8458A OTDR MFD by ADUARNTEST #%* DR: 64km
0.8 ¥ T T I Y T T T T
4® \ :
- S ’
e

4 L X% F
dB-D : -]
-32.8[ Ny

d B 1 I L 1 A 1 1 1 L - L

B.@8080km - 63,955%knm

1.31unm SMF Mme toss

INDEX®: 1.5000

P.W: - 200ns

GAIN: 3dB

[After Execution of Averaging]

*x% TRB84568A OTDR MFD by ADUAHTEST #»¥% DR: 64km

8.8 T T T T Y T T T T

¢B

dBsD

-32. 8} ST .
dB . . L ; ) . . L . i

9.088km . 63.955%km

1.31um SMF Mo LOSS
INDEX: 1,5800
P.W: 209ns
GAIN: 3d8

Figure 3 - 7 Averaging (1)
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3.3 Setting Measurement Conditions

[Before Execution of Averaging]

**x* TRA3450A OTDR MFD by ARDURAMTEST *%x DR: 64kam
‘9.3"—\-._.—_“_-' T T T T T T T
dB | R 4
Awﬁﬁﬁ;
B R S -
8.5 L 4
dB /D
-13.3 L -
dB I 1 1 1 ° -._L. ". )
15.861tkm 23.855km
1.31um SHF Me LDOSS
INDEX: 1.58880
P, UW: 288ns
GRAIN: 3dB
[After Execution of Averaging]
**x» TR8458R OTOR MFD by ADVRNTEST kk* DPR: 64km,
~9.3 T T T T T Y —
de | .
8.5 .
dB-D ‘"‘“‘w““\
. S -
-
-13.3[ s, .
dB L I 1 L I 'M"'.'w»_
15.861km 23.855km
1.31um SHF ne LOSS
INDEX: 1. 50089
P.W: 208ns
GRIN: 3dB

Figure 3 - 8 Averaging (2}
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3.3 Setting Measurement Conditions

3.3.8 Setting Distance

The START point and SPAN of the display waveform are set for the
measurement range set by selecting with the [miE] key.

RANGE key

B

ORIGIN,

EXPAND/STORE EXPAND
Selection key

1 ORIGIN

] EXPAND

START key SPAN key

EXPAND

0 STORE zprNni

(AVERAGE mode)

ORIGIN

ORIGIN<<:z(MONITOR mode}
(_+ STORE EXPAND

Each time the [__] key is pressed, the mode changes in
the following manner. The selection of EXPAND/STORE
EXPAND is automatically effected.

The distance from the origin (fiber position) as
selected in RANGE mode is set as the measurement range.

At power-up, the two vertical cursors A and B on the
screen in ORIGIN mode are located at the right and left

edges for setting.

These cursors may be moved on the settable points by
the START or SPAN key.

For settable points, see Table 3-1.
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3.3 Setting Measurement Conditions

EXPAND An enlarged waveform display in MONITOR mocde. In
ORIGIN mode, too, the distance in the range designated

by cursors A and B is set as the display range.

Y]

STORE EXPAND: An enlarged waveform display in AVERAGE mode. The
switching between EXPAND and STORE EXPAND is set
automatically according to the selection of each mode
in VIEW section.

- Setting of START and SPAN

(1)

CRIGIN Mode

When the DISTANCE key is pressed, the ORIGIN mode enters, with two
cursors A and B appearing on the screen (at the extreme right and
left). These two cursors are moved by use of the START and SPAN Keys,
and the location to be enlarged is held by them.

After setting the cursors, press the ORIGIN/EXPAND changeover key to
enlarge the area between the cursors.

(i) & OoRrIGIN

LR T@g8458A OTDR MFD by ADVANTEST #wx=x* DR: 64km

3.5, T T T T T T T T T

dBsD} - Tttt Rl

-31.3F -

dB L 1 1 L L 1 1 ] L.

8.980kana 6353, 452km
.3éum SMF M@ LOSS

ANDEX: 1.4657

P.W: lus

GRIN: 3dB
Lmumrh Lammra
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3.3 Setting Measurement Conditions

-----

h*% TE2450A OTDR MFDP by ADUANTEST wwx DR: 64km
B.35 T T T T T T T T 7
ds;\ s - 1

i \-\\M i
4 [~ - - -
dBsD A ~,._ ; ‘.
-31.5[ .
dB i 1 1 L L 1 L L L
0.080km 65.452Kkm

1.31lum SHMF, M

INDEX: 1/4657 ° LOSS

P.W: lus

GAIN: 3dB

Z-/('_"Lu'sor A (Operate with START key) \\¥—Cursor B (Operate with SPAN key)

Set the cursors A and B with the START and SPAN Keys.

(3 © ORIGIN
EXPAND

h** T@8458AR OTDR MFD by ADVANTEST *+*x DR 64kL
3_5‘ T T T T T T T T T
dB { .
-—_“_.——E"ﬁ -
4 L .
dB/D B
-31.3[
dB L L ! I L ! I L :
13.745knm 30. 1068ka
1.31um SHF Me LOSS
INDEX: 1.4657
P, WS lus
GBRAIN: 3dB

Area between cursors A and B enlarged
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If the RANGE key is pressed once under this condition, or if the
ORIGIN/EXPAND key is pressed, the condition (2) is attained.
Pressing the RANGE key again changes the distance range.

If an attempt is made to move the START key to set the cursor B
beyond the STOP position on the screen, the span is halved
automatically.

Press START

a i

/ /N

Cursor A Cursor B Cursar A Cursor B

When the span is enlarged, the STOP position determined by the
SPAN involved cannct be set beyond the STOP position set on the
screen,
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Press
a4 W Right
0 A B B4dknm 0 A B 64km
30km 46kn 30km f2km
E Wrong
“(B)
A B Gdkm A fdkn
40km S6km 40km

(2) EXPAND Mode

In EXPAND mode, the START point and SPAN are set for the enlarged
waveform. Each time the SPAN key and the START key for the particular
span are pressed, the distance to be moved is displayed.

SPAN in EXPAND (km) | START STEP m/point
128 256
64 128
32 64
16 32
8 16
4 8
2 4
1 2
0.5 1

However, a span greater than the set distance cannot be set.
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(3} STORE EXPAND

The operation of the START SPAN key in STORE EXPAND mode is the same
as that in EXPAND mode, except that the range that can be set is

limited in the former.
span set in EXPAND mode.
enlarged up to a maximum of 16Kkm.

Basically,

setting is possible only in the
A span of less than 8km, however, can be
The range in which STORE EXPAND can

be used is indicated by the horizontal band at the upper part of the

sCreen.

Range that can
be set by
START and SPAN

Display
section

b o * TQS453;\bTDR MFD b ADVANTEST #%=* DR: 6d4km
8.3 ' T ¥ T T T T T T
dE |, ’///////’/r
/’f -y
4 L _
dB-sD
-31.51 -
dB ! ! t 1 ' L !
17.884%m 21.975km
1.31ua SHNF 5]
INDEX: 1.4657 ° 0SS
P.W: lus
GRIH: 3dB
STORE EXPAND condition in AVERAGE mode
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[How to Read the Horizontal Band at the Upper Part of the Screen)

Display section

// OR=64km
i
Display
sect ion DR=64km
]
Disp}aY
fectlon AVERAGE DR=64km
[ M |
Display
section DR=64km

I=5’;;;;:’:;:te START SPAN can be set

The SPAN in which STORE EXPAND can
mode is shown in the table below.

CRIGIN mode
Indicates that the whole set
distance range is displayed.

EXPAND mode

Indicates that a part of the
waveform is displayed

on the screen.

STORE EXPAND mode
Indicates the range in which
START SPAN can be used.

STORE EXPAND mode
SPAN reduced

be set for the span set in EXPAND

STORE EXPAND

SPAN (km) 128 64| 32} 16| 8| a|2|1]0.5
EXPAND
SPAN (km)

128 o] o o] o] olo|—- |- -
64 - o 0 e} ofojo| - -
32 - - o o} o|lo|o -
16 - - - o] o|lo|ojoO o]
8 - - - o |o|lo|lolo} o
4 - - - o] o|lo|o|o o]
2 - - - o o|lojo}oO o
1 - - - 0 o|loc|o}o o
0.5 - - - o oclojo|o o

0o: Setting possible
-: Setting impossible

3 - 123
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3.3.9 Setting Vertical Section

SCALE key POSITICN Key

(1) Setting SCALE

SCALE
: EBach time this key is pressed, the ordinate scale on the tube
= surface changes in the manner
4dB/DIV «— 2dB/DIV <> 1dB/DIV <> 0.5dB/DIV

Select according to the conditions for the amount of fiber loss or
connection loss.

The ordinate on the tube is always in eight divisions. The
position providing a reference of scale change is at the second
scale mark from the top of the ordinate. When the MO marker is on
display, the position changes so that the position of the MO marker
is at the second scale mark from the top of the ordinate.
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w%x TQB8450RA OTDR MFD bw ADUANTEST #**»x DR: 64km
-2, 95 T T T T T T T Y 3
dB

2 L -
dB/D
-18.95 N

d B ] L L 1 L L L L L.

. 13.366%km 29.355km

1.31um SMF Ma LOSS

INDEX: 1.5009

P.W: lus

GAIN 3dB

Enlarged from

e 2dB/DIV to 14B/DIV
*x* TRI458A OTDR MFD bw ADUANTEST %% DR: 64knm
-4, 5 T T T T T T T T T
dB | .
1 - o
dB-D e,
- H-"
Mh“ﬁw N
]
-12.531 -
dB L ' L ! ' 1 ! i ]
13.356km 29.355km
1.31um SHMF Me
INDEX: 1.5088 Lass
P, W: “1lus
GRIN: 3dB
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(2) Setting POSITION

POSITION

it

: Pressing this key changes the reference level, enabling the
waveform displayed on the tube to be moved wertically.

]|

**%x% TRS458AR OTOR MFD by ADUAHTEST mkx DR: 64km
-6. 9 T B T T T oy T T T T T
dB | ) ) i
\_\.—F—‘-
= ‘N&..,.,_:—
1 - .t
dB-sD
=-14.91 N
dB L ! ! L t 1 1 ] 1
12.215km 28.284km
1. 3tum SHWF me LOSS
INDEX: 1. 5089
P.W: , lus
GAIN: 3d8

*x*% TQE3450A OTOR MFD by ADUANTEST ##x* DR: 64km

-4.3 T T T T T T T T T
dB | -
.-“""—....w
1 1 -
dB~/b \
- hxkuwmwk\ .
-12. 3 e
dE ! 1 L I I L ! L 1
12,215%km ' 28, 2094km
1, 31um SHMF Ma LOsSs
INDEX: 1.50088
P, Wr ltus
GAIN: 3dB

Figure 3 - 9 Change in POSITION
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3.3.10 MASK Function (Except for Q84505)

Data knob

\’ L

MASK ON/OFF key

- MASK -

oN

g

OFF

O

If there is substantial Fresnel reflection, the waveform is
distorted, making accurate measurement impossible, The mask
function is used to attenuate the Fresnel reflection on the CRT to
improve the linearity of the waveform. It may be set at a maximum
of three points.

Move the MO marker to the desired position, and press the MASK ON
key. The mask is set, and "V" is indicated at that point. A
maximum of three mask points can be set by repeating this process.

After setting three points, move the MO marker and press the MASK
ON key. The point where the mask is initially set is automatically
"masked off", and a mask is set on the MO marker,

To clear a mask, use the MASK OFF key. Each time this key is
pressed, the masks nearest M0 MARKER are cleared. When the MASK
OFF key is used, always be sure to display the M0 marker on the
screen in advance.
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[Fresnel Reflection at Connection Point]

=xx TR3458A OTDR MFD bw ADURNTEST #*% DR: 64dkm
5.5 ¥ N T T T T T T T T s
dB { -
e : N oo ]

\-

|

4 L -
d8,D
-26.5f -]
d B L 1 L L L 1 A I N -
8. 080km 1.998km’
1.31lum SNF na i LOSS
INDEX: 1.5600
P.UW: jus )
GRIM: 3dB

{When Mask Is Set at Fresnel Reflection Point]

*xx TQR8458R OTDR MFD by ADUVUARNTEST = DR: 64km
5.3 ¥ T T T ) Y T T T
dB } .
- v . T
4 L . -
dB-sD .
- ? -
«l
-26.5[ 7
dB L —, 3 L | S L L L L
8. 900km 1.998%kna
1.31um SHMF He LOSS
INDEX 1.508098
P.W: lus
GARIN: 3dB
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3.3.11 Marker Function

A maximum of three markers may be displayed. The data in analog
waveform can be read with the digital display.

MO, M?! and M2 marker keys

MARKER
C ) wlE ]

: A maximum of three markers can be displayed. By using the MO, M1
and M2 keys, the position of the fracture point or connection loss
can be determined. The markers are moved by the knob. When the
desired marker key is pressed, a vertical cursor appears on the
particular marker. Move the marker by the knob. The LEDs of MO,
M1 and M2 markers indicate the marker on display on the screen.
(The marker whose key is lit is displayed on the screen.) All the
symbols of the markers M0, M1 and M2 are the same. When the three
markers are displayed, however, MO, M1 and M2 are always arranged
in this order from the left.

when two markers such as M1 and M2 are displayed, they are arranged
in that order from the left. M2 cannot be relocated on the left
side of M1,

Marker moved
to right

Marker moved
to left

gl - All markers erased.
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- %«#wx TQ8450OA OTDR MFD bw ADUARHTEST #*w% DR: 64km

7.9 T T T T T T T T
‘dB

4 L i -
dBsD
B . Mt e o S N
¢ LT .-- I
-24.1F . : - .
dB 1 i 1 : 1 [ 1 - -I 3 ) |”
9.000km Mea ! 63.956km
thoekt *Usoone QSQSS%” .
: . dB
P. W 19us *
GRIN: 3dB

Figure 3 - 10 Markers

3.3.12 Measurements by Marker Function
(1) Measurement of Fracture Point

By using the MO marker, the distance in absolute value is determined
from the laser emitting point to the fracture point.

[Measurement Example]
The set position of a marker is located on the left side of Fresnel
reflection, if any. For a fracture point without Fresnel reflection,

set immediately before a change in the rear scattered light.

The result of measurement is displayed where M0 is indicated at the
lower part of the display screen.
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LA WA A AL 5 ALUAAMAAAAMAA A3
Marker set position for

fracture point without
Fresnel reflection

Marker set position with
Fresnel reflection

{(2) Measurement of fiber loss or splice loss between two points

The relative value loss and the distance between two points of a fiber
are measured using M1 and M2 markers. Set the markers at two given

points in the fiber for fiber loss, and a splice change point for
splice loss.

Marker set position for Marker set position for
fiber loss splice loss

The measurement by this method can vary if there is considerable
noise, so that a sizeable error results.

In the measurement of the splice loss, on the other hand, the splice
point becomes ambiguous depending on the frequency band of the
light-receiving amplifier or pulse duration, making it impossible to
obtain an accurate value. If these values are to be determined more
accurately, three markers should be used with the least square
approximation method. {See the selection of SPLICE/LOSS modes.)
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| Variations of data with noise

R\ Actual fiber loss

Variations of data with noise

«— Actual splice loss

[Measurement of Fracture Point]

wxx TO8458A O0TOR MFD by ADUARNTEST %% DPR: 64km
1.8 T T ¥ T g T T T T
dB | " ) i
**—\-—-wn_-m.:f ". =
4 L LF N
dB-D ' ]
-3e.3 ' - . ) .
dB 1 L L 1 1 1 L 3 1
34.728knm ¢ 42.722%km
1.31um SHMF ne SPLICE
IHNDEX: . 5008 38,.373knm
P. W; lus -15.18d
GRIH: 3d8

\\_ Distance from beam radiation point to MO

Absolute value of ordinate
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[Measurement of Fiber Loss by Two-Point Method]

ek TRE8450HA OTDR MFD by RADUANTEST k= DR: 64dkm
7.8 T T T T T T T T T
dB | -
T %y ﬂ‘
- ’ u1 S,
1 Hz - -4
4 L , <
dB-sD
-25.9( 7
dB 1 L i 1 L L 1 L=
0.9000km 15.988%km
1.31um SHMF M2-M1 LOSS .
INDEX: 1.5080 7.546kmn
P.W: Sus 2.65dB—
GAIN: BdB 8. 35dB knm
‘ Relative distance between M2 and M1
L Relative loss between M2 and M1
Loss per unit length between M2 and M1
[Measurement of Splice Loss by Two-point Method]
w«x*x TQB8450A OTDR MFD bw ADVUANTEST =*=*=* DR: 64%km
-2.9 T T 7 ¥ T T T T
dB L 4
1ll -
< .
I \‘L .
LY '}
L =, -
- - - al g e |
1 + . .
dB-rD
-16.9[ b
dB8 t ! 1 1 I 1 ! 1 hd
18.938knm 209.937km
1.31um SHF M2-M1 LOSS
INDEX?: 1.5909 B.107km
P, W: lus 1.67dB
GAIN: RdE 15.48dBkm
\\-Relative distance between M2 and M1
Relative loss between M2 and M1
Loss per unit length between M2 and Mt
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Depending on the LOSS/SPLICE mode and the marker on display, the
display changes as follows:

When only one marker is on display:
The distance and level of the marker

When two markKers are on display:
Relative distance and relative loss between two markers

When three markers are on display:
LOSS : Relative distance and relative loss between M1 and M2

SPLICE: Distance and level of Ml

3.3.13 Selection of SPLICE/LOSS Mode

The SPLICE mode is for determining the connection loss (splice loss)
of a fiber. L0OSS mode is for determining the loss of the fiber., Both
are done by linear approximation (least square approximation (LSA)).

SPLICE key

Euw

- When LED is off
LOSS mode : Mode for measuring the loss between two normal

points
- When LED is lit

SPLICE mode: Mode for measuring the connection loss and fiber
loss
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{1) Measurement in LOSS Mode (Measurement by LSA)

The M1 and M2 markers are set at two points on the fiber, and the
approximate straight line between these is determined by LSA based on
the available data, to display the loss. The use of the MO marker
makes it possible to determine the distance of the fiber using a dummy
fiber from the beam ocutput terminal.

{When the Fiber is Connected by a Dummy Fiber from the Beam Radiation
Terminal.]

Fresnel reflection at connection peoint

/

***/TGI84SBH OTDR MFD by ADVUANTEST *xx=* DR: 64km
2,3 ‘ T T T T T T Y T T
4B _/ ‘ ' i

4 L ]
dBsD
-29.8[ _ ! .
d B 1 [] L L 1 ] 1 L 1
©.888km 31.977kn
1.3lum SHF H2-H1 LOSS
INDEX 1.50080 16.564km 8.35dB/km
P, W1 2808ns 5.84dB 18, 938kn
GRIN: 3dB 8.35dB

Loss per unit length between M) and M2-
Relative distance between MO and M2

When M1 and M2 markers are set, be sure that there is no Fresnel
reflection between M1 and M2. (Otherwise, an error may occur in
linear approximation.)
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M0
M1
M2

(2) Setting in SPLICE Mode (Measurement by LSA)

The connection loss of a fiber is determined by using the M0, M1 and
M2 markers.

H g —— g —3 G = 2PW (PW = Set pulse duration)

M2

As shown, Mi is set at the point of splice change, and the M0 and M2
markers at given points of the fiber with the splice point at the
center,

When the markers are set this way, points m0 and ml are generated at
the distance of O with M1 at the center in order to effect internal
caculation by LSA (no display on screen). On the assumption that the
intersection with the approximate value from the data between MO and
m0 and ml and M2 is Pt, the level difference between PO and P1 is
regarded as a splice loss.

This setting at points O distant from Ml is because Fresnel reflection
may occur at point M! or the splice loss may be inaccurate due to the
frequency characteristics of the light-receiving amp or pulse
duration, so that if an approximate line is determined from the data
on the points near M1, the error may increase.

In setting this marker as in LOSS mode, make sure that there is no
Fresnel reflection or splice loss between MO0 and ml or between MZ and

ml.
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[Measurement in SPLICE MODE]

*x%x TR8458A OTOR MFD by ADURHNTEST =*= DR: 64km:

-4, 3 T T - T T T 3 T T T

i L ' i
d,B/D_ : . .sz

L i
m . 28.294km

0.
o

w3
Ll Z R ]
R N |
LE LN At o 4
\V- Lo S L
LA

Relative distance between MO and M1

Splice loss at M1

3.3.14 VIDEO OUT

A composite video signal 1s produced from the VIDEQO QUT connector on
the rear panel., By connecting the video printer with the BNC
connector cable, a hard copy of the screen can be obtained. To
produce a hard copy, press the PAUSE key to stop the waveform in
advance.

3 - 37 Nov 11/88



TQ8450A
OPTICAL FIBER REFLECTOMETER
OPERATION MANUAL

3.3 Setting Measurement Conditions

3.3.15 Direct Plot through GPIB

(1)

(2)

Measurement results can be automatically plotted by plotter when an
applicable plotter is connected to the GPIB connector of this unit
(TQB8450A) .

Plotter connecting

Only digital plotter of R9833 (produced by ADVANTEST Corp.} or HP7470A,
HP7475A (produced by Hewlett Packard Corp.) can be connected with this
unit. 1In these plotters, ISO A4 (210 x 297mm) and ANSI A (8 1/2"x 11")
size paper can be used in lateral lines.

To connect this unit and each plotter, connect 24 pin GPIB connector
on the rear panel of main unit and 24 pin GPIB connector on the rear
panel of each plotter with GPIB standard bus cable.

GPIB Address Switch Setting

Set talker only by setting talker only bit of address switch on the
main-unit rear panel to 1 (See Figure 3-11,).
And set the GPIB address switch of the plotter (currently connected
with the amin unit) to 31 (See Figure 3-12.).

Talker only bit ONLY ADDRESS
NS \
5 4 3 2 1
= :
0

Figure 3 - 11 GPIB Address Switch of TQ450A

ADDRESS
\

5 4 3 2 1

Figure 3 - 12 GPIB Address Switch of Plotter
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(3) Operation

(4)

Depress LOCAL key and then PRINT key to automatically plot the
measurement results by plotter. If only PRINT key is depressed, the
measurement results is printed out onto the main unit built-in printer.

Plot

In the automatic plotting by plotter, plotter pen number of 2 is used
for drawing waveform while plotter pen number of 1 is used for the
other. Waveform is output with solid line, Plotting example is shown
in Figure 3-13.

¥¥%% TAB450A OTDR MFD by ADVANTEST #%* OR; 4km
- e e e
0. 04 I K i | I I i ]
dB !
! —
!
! —]
1
!
O p—
— [ —
[
a 7 ] B
dB/D | | |
[
L [
-32.0 ! ]
dB | I ! I [ | I I I
0.000km MO 3.997km
0.85um MMF 0 871]'(
DEX: 1.5000 y m
B t9s  -—14.10a8
GAIN: 3dB
Figure 3 ~ 13 Example of Plot Output
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MULTIPLE REFLECTION
About Multiple Reflection

The light pulse sent from the beam radiation terminal is returned by
Fresnel reflection from a fracture point of the fiber (primary Fresnel
reflection), and is reflected again at the connection point of the beam
radiation terminal, which in turn is returned as a Fresnel reflection from
the fracture point (secondary Fresnel reflection).

The repetitive reflections of the optical pulse sent out within an object
fiber is called the multiple reflection. When this phenomenon occurs,

Fresnel reflection may occur undesirably at a place other than the
fracture point.

wew TRS4506A OTOR MFD by RDURNTEST #%* DR 6421
2.3 T T T T L] T T T T
ds | e 4
—t e - f
- - E— - =
4 L _
dB~-D i
-29. 81 -
dB 1 1 [ ' 1 L [l ] ]
B.82Pkm . 3.997km
1.3ium SHMF He LOSS
INDEX: 1.5608 0. 95%km -
P.W: 209ns -7.35d8B
GAIN: adB

] I
Primacy reflection Secondary reflection

When a fiber with a connection point at the distance 1 from the beam
radiation terminal is measured in the manner shown below, the secondary
Fresnel reflection occurs at position 21, Actually, tertiary and

guaternary reflections also occur, but are so low in level that they
remain latent.
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Connection point

/

T
]

Object fiber

G Gt B

i \z//,Reflection at
/connection point
Transmitted 5
light pulse 1r5 _'xi
i 7
’-’-
Primary Freshel%% s s >
reflection i ol
|-
Secondary FresnelJL . % £(/,Secondary Fresnel
reflection — 1 —— ._4 reflection

When measuring fiber having mere than half of the repetition period of the

light pulse, the secondary reflection occurs at the position indicated
below,

Light pulse
repetition periocd

1d 1d

1f

Measured fiber

FTEETTTYT AT

Lo

Transmitted pulse'T?: > — :Reflection At § ;
L “‘A,-" Ez//%fracture point} §
Primary Fresnel T ! é :
reflection : PR : : ;
wp o e -
Secondary Fresnel | e ; : i § Secondary
reflection ' T 3 «% Fresnel
' ; : reflection
Position of Fresnel 5 921§ 3 :

reflection

Assume, as shown, that the light repetitive period is 1d, and the length
of the fiber 1f and 1d is smaller than 21f. The primary Fresnel
reflecticon occurs at the far end of the fiber, and the secondary Fresnel
reflection at a point 21f in the distance.
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This represents a position of 1f - (14 - 1f) from the radiation terminal
of the fiber. 1If the distance range is set at 64km in this instrument,
the repetition period of the transmitted light pulse is B&60us
(corresponding to fiber length of about B6km). When a 60km fiber is

measured in this range, the secondary Fresnel reflection occurs at a
position specified below.

60 (km) - {86 (km) - 60 (km)} = 34 (km)

In order to erase these multiple reflections, perform the following
operations:

(1) To prevent a large Fresnel reflection at a connection point, adjust

the connection point or apply the matching oil (refractive index
regulator).

{2) If multiple reflections seem to have occurred, increase the distance

range. (Measure a distance range of at least twice the length of the
fiber.,)
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OPERATING PRINCIPLES
Basic Operating Principles (TQ8450A shown in Figure 5-1.)

The signal of a 100MHz crystal oscillator is frequency-divided according
to the set distance range or span by a clock generator.

By use of this clock, a timing generator is actuated to generate timing
for an adder circuit, an LD emitting trigger and a mask trigger. The LD
emitting trigger signal produced from the timing generator is sent into
the plug-in unit, thereby to illuminate the LD, whose light enters the
object fiber. The optical signal returned from this point is converted
into an electrical signal and sent to the main unit.

The signal thus sent is converted into a digital value by an A/D
converter. The A/D converter is operated according to the clock generated
at the clock generator, and converts data equivalent to a maximum of about
16000 points for each emitting LD. The data thus converted in added to
the data of the same point of RAM!1 at the adder circuit, and again stored

in the RAM1. This is called averaging and is effective for removing the
noise component.

This averaging process is done 256 times in MONITOR mode and 65536 times
in AVERAGE mode.

Upon completion of the averaging process, the data is collected from RAM1
by CPU1 into RAM2 for log conversion. The data log-converted from RAMZ is
moved on the bus of CPU2 controlling the display system through RAM3, and
converted into a display data by the CRT controller and stored in the
video RAM.

The CRT controller produces vertical and horizontal sync signals for
driving the CRT. These signals are applied to the CRT driver together
with the data in the video RAM and displayed on the CRT.

In the CRT driver, a composite signal is generated at the same time, and
is produced externally as a video output connector.
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5.1 Basic Operating Principles
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Figure 5 - 1 Block Diagram of TQ8450A
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5.2 Principle of Plug-in Operation

5.2 Principle of Plug-in Operation ({See Block Piagram of Plug-in (Figure 5-2))

At the plug-in unit, an LD pulse generator generates an LD pulse duration
corresponding to a set pulse duration on the basis of the LD trigger
signal from the main unit. This signal is applied to the LD driver to
illuminate the LD.

Two LD modules are available in the wavelengths of 1.31um and 1.55um for

084521 and Q84522 respectively. These are switchable by a switch on the
front panel.

The LD pulse is also applied to the mask pulse generator to produce a mask
signal that drives the A/0 driver, so that the A/O switch is actuated to
prevent the Fresnel reflection at the beam radiation terminal from
entering the light-receiving side. This prevents the deterioration of
linearity which otherwise might be caused by amplifier saturation at the
time of excessive input. Aalso, the A/0 switch is actuated when a mask
timing trigger signal is applied from the body of the mask pulse
generator, thus masking the Fresnel reflection at a given point.

A thermo control regulates the temperature at 25°C all the time to
prevent fluctuations of wavelength or ocutput with LD temperature. When
the LD temperature is not operable, a signal is produced to the TQ8450A
side to stop LD emitting.

The lighting pulse is applied to the fiber. The light returned from the
fiber is photo-electrically converted at APD. The signal thus converted
is amplified through an I-V converter and an amplifier, and sent to the
main unit. The level of the light returned is different for different
wavelengths or pulse durations, and therefore the applicable level must be
adjusted with the amplifier gain., This is effected by applying a gain
control signal.
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6.1 General

6. GPIB: REMOTE CONTROL

6.1 General

This instrument is capable of remote control by a measurement bus GPIB

{general-purpose interface bus) of IEEE standard 488-1978, provided with
the instrument.

6.1.1 OQutline of GPIB

GPIB is an interface system for connecting the instrument to a
controller or peripheral equipment by a simple bus cable, to configure
an automatic measurement system.

Compared with conventional interfaces, it is superior in
expandability, and is compatible with other makes electrically,
mechanically and functionally. This device enables system
configurations ranging from simple ones using a single bus cable to
those with sophisticated functicons.

In the GPIB system, an address is set in each component unit connected
to the bus line. Each component unit takes charge of at least one of
the three functions - controller, talker and listener. Only cne
talker can send data to the bus line, This data can be received by
multiple listeners.

The controller designates the addresses of the talker and the
listener, and transfers data from the talker to a listener or sets the
measurement conditions for the listeners from the controller (talker).

Eight data lines of bit-parallel or byte-serial type are used for data
transfer between component units. Two-way transmission is effected
asynchronously. Being an asynchronous system, this device can be
equipped with a mixture of high- and low-speed units.

The data exchanged between the units (messages) includes measurement
data, measurement conditions (programs) and various commands using
ACSII codes.

In addition to the data lines, three handshake lines are available for
controlling the asynchronous data exchange between compenent units, as
well as five control lines for controlling the flow of information on
the bus.
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6.1 General

Data lines (eight)

Transmission control

lines (three)
Bus control lines

(five)

N\

!

Interface

e i N L, ]

Interface

Interface Interface
ggrl!}t{rolr (talk, (talk) (listen)
listen listen)

Component A

Component B

Figure 6 - 1

Component C

GPIB Bus Line

Component D

- The following signals are used for the handshake line.

DAV (Data wvalid)

NRFD (Not Ready For Data):

NDAC (Not Data Accepted)

ATN

{Attention)

The following signals are used for

IFC (Interface Clear)

EOI (End or Identify)

SRQ

REN

(Service Request)

{Remote Enable)

[FC, ATN, SRA

N\ REN, EOI

‘3 DAV, NRFD

NDAC

Signal indicating the effectiveness of

data

Signal indicating the receivability of

data

Signal indicating complete receiving

the control line.

Signal for discriminating whether the
signal on the data line is an address,
command or other signal

Signal for clearing the interface

Signal used at the end of data transfer

Signal use for requesting controller
service from a given unit

Signal for remote-control of a

remote-programmable unit’
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6.1 General

6.1.2 GPIB Standard and GPIB Specifications for this Instrument
Applicable standard: IEEE488-1978
Code : ASCII, or for packed format, binary code

Logic level : Logic "0" (high) + 2.4V or more
Logic "1" {(low) + 0.4V or less

Driver spec : Open collector type (except for EOI, DAV)
"Low" state output voltage + 0.4V or less, 48mA
"High" state output voltage + 2.4V or more,
-5.2mA

Receiver spec : "Low" for +0.6V or less, and "high" for 2,0V or
more '

Address designation: Thirty-one types of talk/listen addresses set as
desired by ADDRESS switch

Cable length : The length of bus cable is limited as below.

(Number of units

2 <
connected with bus) (2m or less) 20m

Interface function

Table 6 — 1 Interface Function

Code Function and description

SH1 Source handshake function

AH1 Accepter handshake function

T5 Basic talker, serial poll, talker-only (*}, talker cancel by listener
designation

L4 Basic listener, listener cancel by talker designation

SR1 Service request

RL1 Remote

PPO | No parallel function

DCO Device clear

DTO Device trigger

Co No controller function

EZ2 Tri-state output
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6.1 General

Connector: 24-pin GPIB connector 57-20240-D35A

Signal Pin No. Pin No. Signal
GND.LOGIC | 24 /@\ 12 SHIELD
GND. (ATH) 23 \\ﬁ\// 1 ATH
GND. (SRQ) | 22 ‘Bzl 10 SRQ
GND. (IFC) | 21 % g IFC
GND. (NDAQ) | 20 % B NDAC
GND, (NRFD) | 19 % 7 NRFD
GND. (DAV) | 18 % 6 DAV
REN 17 % % 5 B0
BI0 8 16 R 4 DIO 4
DIO 7 15 /\\ 3 BIO 3
D10 6 14 \ 2 DIO 2
DIO 5 13 @/ 1 DIG 1

Figure 6 - 2 GPIB Connector

6.1.3 Connecting Component Units

(n

(2)

The GPIB system 1is configured by multiple units. When setting up the
system, take care of the following points:

Refer to the operation manuals for the controller, peripheral

equipment, and so forth, to check the conditions and operation of each
unit in advance.

Make sure that the cable for connecting the measuring instrument and
the bus cable for connecting the controller is not too long. The
length of the bus cable should be within the range specified as
standard. The lengths specified for all bus cables are as follows:

{(Number of units connected to bus) x (2m or less) < 20m
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The following standard bus cables are available from ADVANTEST:

Table 6 - 2 Standard Bus Cables (Optional)

Length Name
0.5m 408JE~1P5
m 408JE-101
2m 408JE-102
4m 408JE-104

{3) Each bus cable has piggyback-type male and female connectors, which
may Jjoined. Do not use more than three connectors joined together.
Firmly secure these with connector fastening screws.

(4} Before powering up each unit, check the power, ground and setting

conditions.

Be sure to turn on the power of all the units connected to the bus.
If any unit is not turned on, the operation of the whole system may

fail,

6.1.4 Description of Parts on GPIB-related Panel

iR TR,

B

Front panel

Rear panel
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6.1 General

(1) LOCAL Key

When the instrument is under remote control (REMOTE lamp 1lit),
external control is cancelled, to make the panel key input
effective. This key is in LOCAL mode when at power-up.

(2) REMOTE LED

This lamp lights when the instrument is under control of the
controller, 1In this status, setting by the keys on the front panel
is impossible,

(3) GPIB Address Switch

The first to fifth bits of the ADDRESS switches make up a DIP
switch for address setting on the instrument's GPIB.

ADDRESS

First bit

14321

Unused —_—

Setting of GPIB address

Figure 6 - 3 GPIB Address Switch

CAUTION

Set the address code before turning on the POWER switch.

6 - 6 Oct 20/88



TQB450A
OPTICAL FIBER REFLECTOMETER
OPERATION MANUAL

6.2 Service Request

6.2 Service Request

IITIl

This instrument transmits a service request (SRQ) to the control when
is set to each bit of the status byte in the 30 mode,

When a service request is transmitted, the status byte is transmitted hy
executing the serial poll from the control,

[Status Byte]

L-"l" is set at the end of measurement.

"1" is set upon generation of a syntax
error.

"1" is set upon generation of a
parameter error.

Unused

"1" is set at the end of printing.

"1" is set at the end of averaging.

A request service (RQS). "1" is set
when a service regquest (SRQ) is
transmitted.
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6.3 GPIB Commands

6.3 GPIB Commands

6.3.1 Condition-setting Command

A condition-setting command is one for setting the instrument from a
personal computer.

Table & - 3 List of Condition-setting Commands
Command | Parameter Function Initialization
C Nil Similar to "SDC" or "DCL" {No change in
set condition)
Z Nil All setting initialized
Sn n=0 Service request transmitted. 51
n=1 No service reguest transmitted.
SMKn Nil Service request masked. 0
DLn n=0 Delimiter mode CR/LF + EOI, DLO
n= Delimiter mode LF alone,
=2 Delimiter mode EQI alone
SLn n=0 String delimiter ",",
=1 String delimiter LF
MON Nil Set to MONITOR.
AVE Nil Set to AVERAGE.
PSE Nil Set to PAUSE.
PRT Nil Printer output
PFD Nil Paper feed
PSP Nil Printer stop
CLR Nil MARKER cleared.
MKRn n=0 Marker 0 indicated,
n=1 Marker 1 indicated,
n=2 Marker 2 indicated
MSKn n=0 Mask off
n=1 Mask on
LSRn n=0 LASER OQFF
n=1 LASER ON

Note: The maximum number of characters on a line for

80.

command processing is
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6.3 GPIB Commands

Table 6 - 3 List of Condition-setting Commands {(Cont'd)

Command | Parameter Funct ion Initialization
DRn n=0 DISTANCE RANGE 128km
n=1 DISTANCE RANGE 64km
n=2 DISTANCE RANGE 32km
n=3 DISTANCE RANGE 16km
n=4 DISTANCE RANGE 8km
n=5 DISTANCE RANGE 4km
X8Tnn nn=0 EXPAND START
to
128
XS n nn=0 EXPAND SPAN
P to
8
SSTnn nn=0 STORE EXPAND START
to
128
S55Pn nn=0 STORE EXPAND SPAN
to
5
VPS nn=-30 VERTICAL POSITION
to
=15
VSLn n=0 VERTICAL SCALE 4dB/DIV
n= VERTICAL SCALE 24B/DIV
n=2 VERTICAL SCALE 1dB/DIV
n=3 VERTICAL SCALE 0.5dB/DIV
GANnN n=0 GAIN 0dB/VID
n=1 GAIN 3dB/VID
n=2 GAIN 6dB/VID
n=3 GAIN 9dB /VID
PWn n=0 PULSE WIDTH Susec
n=1 PULSE WIDTH lusec
n=2 PULSE WIDTH 200nsec
n=3 PULSE WIDTH S50nsec
IDXnn nn=1.,4 INDEX
to
1.5
LSSn h=0 LOSS
n=1 SPLICE
WLn n=0 A = 0.85um
n=1 A= 1.31um
n=2 A = 1.55um
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6.3 GPIB Commands

Table 6 - 3 List of Condition-setting Commands {Cont'd)

Command | Parameter Function Initialization

MKANnN nn= 0 MARKER 0 moved
to
500

MKBnn nn= 0 MARKER 1 moved
to
500

MKCnn nn= 0 MARKER 2 moved
to
500

LBLnn LABEL set.

nn = A train of characters surrounding the same special
character.

6.3.2 Read Command

A read command is one for transmitting data from the instrument to a
perscnal computer.

Table 6 - 4 List of Read Commands

Command Function
RMKR Read MARKER read-out

RLSS Read of loss between markers or splice distance
RPI Read plug-in unit connected.
RGAN Read gain.

RVSL Read vertical scale.

RVES Read vertical position.

RDR Read distance range

RST Read START.

RSP Read SPAN.

RPW Read pluse width.

RIDX Read index.

RLBL Read label.
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6.3 GPIB Commands

The format of the read command shown in Table 6-4 above is as follows:

Table 6 - 5 Format of Read Command

Command

Format

RMKR

G090. 475 ke300, OOOCOL. 3 80000, OOO2.73 dB/km

L 'L ) 1L 1t 'L ]
Seven Five Seven Five Seven Five
characters characters characters characters, Characters characters

This part is left blank
in the absence of three
displays (M0, M1, M2) of
the marker.

RLSS

O0-0.61 dB/km, J30. 883 ke300

L J L ] L I ]
Seven C Five Seven Five

characters characters characters characters

RPI

1.31xn SMF

S |
Ten

characters

RGAN

00064

I —— |
Seven

characters

RVSL

OOd20d4s/0

|
Eight
characters

RVPS

-0, 348

A
Seven

characters

O64km

L
Five
characters

RST
RSP

[315. 605km
S
Nine

characters

RPW

0O0050ns
—

Seven
characters
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6.3 GPIB Commands

Table 6 — 5 Format of Read Command (Cont'd)

Command

Format
RIDX (31. 5000
e 1
Seven
characters
RLBL xxTQAZ450A %
1 ]

40 characters

The read command for screen display data is one for designating the
format used when the screen display data of the instrument is
transmitted to a personal computer.

Table 6 - 6 Read Command for Waveform Data and Format

Command

Function

RDTB

Binary output 1 byte/data

OQutput with tube surface lower limit as 0 and upper limit as 255.
Minimum data amount

o0ooo0ood ..... pelimiter

RDTW

Binary output 2 bytes/data
Of the two bytes, the higher order byte represents an integer, the
lower order byte the decimal portion.

Qoa00oona

et Nt et e

«+.»se. Delimiter

RDTL

Binary output 4 bytes/data
Of the four bytes, the most significant two bytes represent the
integral part, and the least significant two bytes the decimal part.

O00acOoodd . ... pelimiter

RDTS

ASCII ocutput 7 bytes/data
In the character train, "," or LF is produced as a string delimiter.

~XXX., XX, -XXX. XX, ..... Delimiter
' N J

‘ \ A\

String delimiter
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6.4 Program Examples

Program examples using FACOM 9450 and HP200 Series Controller are shown

below.

6.4.1 Program Example Using FACOM 9450

(1)

Read the Tube Waveform Data by Two Bytes, Binary Format.

1000
1010
1020
1030
1040
1030
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1180
1200
1200
1210
1250
1260

OPTION BASE 1
OPEN $5:81B0
EOR #5:" oA

IFC ¥5

SDC #5:2

WAIT DELAY 1
CONNECT £5:30=2

QUTPUT #5:"RDYN"%@0D@ -t

CLOSE #5

¥

g

OPEN #5:1B0, FIXED(1004)
EOR $5:' DA’

IFC 25

WAIT DELAY 1

CONNECT £5:30=2

DIM A%(1004)

GET 35:A% RS—

FOR I=1 TO 501
PRINT A%(I)
NEXT I

CLOSE 35

END

6 - 13

Output data format, 2 bytes,
binary, output designation,
Significant byte
Integral part
Least significant byte
Decimal part

Input data 1004 bytes

7 (including delimiters

"OA" and "OA")

" Data input

Cct 20/88



TQ8450A
OPTICAL FIBER REFLECTOMETER
OPERATION MANUAL

6.4 Program Examples

6.4.2 Program Example Using HP200 Series Controller

(1) Setting of Measurement Conditions

180

Example program 1

e e e B i

Measurement setup
1

INTEGER Tq
Tg=701 t
f

OUTPUT Tq:"MON"

OUTPUT Tq;"LSR1”

OUTPUT Tq;"1DX1. 4657
OUTPUT Tq;"DR2, PWI, GAN1”

DUTPUT Tq;"XSP5, XST10”

e Gme Nt vt S Nemm gy Ay

END

GPIB address of TQ8450A4 OTDR

Monitor mode
turn on laser output
refractive index = I, 4657

distance range = 32km range
pulse width = lum

gain = 3dB

span = 16km

start = 10km

6 - 14
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6.4 Program Examples

{(2) Reading of bData from OTDR

180
190
200
210
220
230
240
250
260
270
280
290
300
310
320

!
! Example program 2
!
!

Read setup of OTDR

!
INTEGER Tg

DIX Pi$ [40] , Dr$ [40] . St$ [40] ,

Gain$ [40] , Index$ [40]

Tq=701
)

OUTPUT Tgq;”RPI"
ENTER Tq;pi$
OUTPUT Tg;"RIDX"
ENTER Tq;Index$
QUTPUT Tq;"RDR"
ENTER Tq;Dr$
QUTPUT Tq;"RST"
ENTER Tq;St$
OUTPUYT Tq;"RSP"
ENTER Tq;Sp$
OBTPUT Tq;"RPW™
ENTER Tq;Pw$
QUTPUT Tq; RGANT
ENTER Tq;Gain$

]

PRINT *plug in
PRINT *refractive index
PRINT "distance range
PRINT “start

PRINT “span

PRINT “pulse width
PRINT “gain

END '

*, Pis
*, Index$
*, Dr$
", St$
", Sp$
", Pw$
", Gain$

!

!

GP18

read

read

read

read

read

read

read

Sp$ [40] . Pws [401 ..

address of TQ8450A OTDR
plug in

refractive index
distance range

start distance on CRT
distance span on CRT
pulse width

gEain

6 - 15
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(3) Service Request

10
20
30

Example program 3

e e e

Service request
!

INTEGER Tgq, Select_code
INTEGER Srgmask

Tq=701

Select _code=Tq DIV 100

'
Srqmask=IVAL{"00011111"7, 2)
OUTPUT Tq;"SMK™;Srqmask
QUTPUT Tg;"S0”

ON INTR Select code GOTO Ave_end

ENABLE INTR SeTect code;2
t

QUTPUT Tq;"AVE®

Sleep:GOTO Sleep

!

Ave end:BEEP

PRINT "average completed,”
END

! GPIB address of TQ§450A OGTDR
! GPIB select code

! only average complete
1 set mask
! enahle service request

] start averaging
! wait for interruption

(4) Read the Tube Surface

Waveform by One Byte, Binary Format.

160

!
!
!
!
!

INTEGER Tq

DIM Dbuf$ [503] , Y(0:500)

Tq=701

1

QUTPUT Tq;7DLY”

GUTPUT Tq;"RDTB”

ENTER Tq;Dbuf$

FOR I=0 TO 500
Y(I)=NUM{Dbuf$ [1+1:1] )

NEXT |

END

Example pregram 4

Read data block by 1 byte format

!
!
!

!

GPIB address of TQ8450A OTODR
delimiter CR, LF+EOQI
data 501bytes,delimiter 2 bytes

format conversion

6 - 16
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6.4 Program Examples

{S) Read the Tube Surface Waveform Data by 2-byte Binary Format.

180

Example program 5

P TR

Read data hlock By 2 bytes format
1

INTEGER Tq

REAL Y{0:500)

INTEGER Dbuf (§:501)

REAL A

Tq=701 { GPIB address of TQ8450A O0TDR
!

OUTPUT Tq;"DLO” 1 delimiter CR, LF+EQI

OUTPUT Tq;"ROTW"

ENTER Tq USING "4, W™ Dbuf (%)
REDIM Dbut (0:500)

A=1/256

MAT Y= Dbuf=(A)

END

{6) Read the Tube Surface Waveform by Four-byte Binary Format.

140
150
160
170
180
190
200
210
220

Example program §

G Gt demh e

Read data block by 4 bytes format
!

INTEGER Tq

REAL Y(0:500)

IRTEGER Dbuf (0:1002)

REAL F. X, Z

Tq=701 ! GPIB address of TQ8450A QOTDR
|

GUTPUT Tq;”DLO” ! delimiter CR, LF+EDI

DUTPUT Taq:;*RDTL™
ENTER Tq USING "8, W, ;Dbuf (%)
F=2" (-16}
FOR 1=0 TO 500
f=Dbuf (2x1+1) xF
IF X<0 THEN X=1+X
Z=Dbuf (2%1)
1(1)=2+X
NEXT I
END

6 - 17
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6.4 Program Examples

(7) Read the Tube Surface Data by ASCII Data.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160

b et =t Ny

|

INTEGER Tq

DIM Dbuf$(0:500) (8] ., D§ (2] . Y{(0:500)

Tg=701 ! GPiB address of TQ8450A OTDR
!

OUTPET Tq;"DLO" ! delimiter CR, LF+EQI

OUTPUT Tq;"RDTS”
ENTER Tq;"DBbuf$(x) ;D3
FOR I=0 TO 500

NEXT 1
END

Example program 7

Read data block by 8 bytes format

Y(I)=VAL (Dbuf$ (1))
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7. PERFORMANCE SPECIFICATIONS

TQ8450a (1/2)

Type TQ8450A
Distance range {km) 16, 32, 64, 128
Read Resolution Minimum 1m
Abscissa | Span (km) 16km Range 0.5, 1, 2, 4, 8, 16
32km Range 0.5, 1, 2, 4, 8, 16, 32
64km Range 0.5, 1, 2, 4, 8, 16, 32, 64
128km Range 0.5, 1, 2, 4, 8, 16, 32, 64, 128
Accuracy +3m 2 x 10~ x measurement (m) ,
except error due to collective
refractive index

Ordinate |Scale 0.5/1/2/4(dB/div) x 8diw.
Read 0.01d8B
resolution
Linearity 0 to 5dB : *0.3dB or less

0 to 10dB: +0,5dB or less
0 to 15dB: +0.7dB or less

8 .
Averaging process Monitor meode | 2 times
(Specified time: approx. 0.7secs)

16 .
Average mode | Maximum 2 times
{Measurement time: approx. 60secs;
64km range: 64km span)

Setting of collective refractive Fiber refractive index may be set in

index steps of 0.0007 from 1.4000 to 1.6000.

Marker setting Setting possible up to a maximum of
three points

Mask function Setting possible up to a maximum of
3 points by optical method

Memory function Measurement conditions immediately
before power-off are stored

CRT 5.5 inches

Interface GPIB provided as standard equipment

(As per IEEE488-1978)

Printer CRT screen produced in hard copy by
built~in thermal printer

Video output Output impedance 750, composite signal
(NTSC system), BNC connector
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7. Performance Specifications

TQ8450a (2/2)

. ) . o o
Operating environment range Ambient temperature 0 to +40 C,
relative humidity 85% or less
. , o %)
Storage environment range Ambient temperature ~20 to +60 C
Power supply AC 90V to 132V, 48 to 66Hz
AC198V to 250V, 48 to 66Hz
Power consumption 160VA or less
Qutline Approx. 330(W) x 177(H) x 450(D) mm
Weight Approx. 14kg {including plug-in unit)

Q84501,/Q84502/084503/084505/Q084506,/Q84521,/084522 (1/4)

Main unit TQB8450A

Plug-in unit Q84501 Q84502

Applicable fiber SMF SMF

Probe |Wavelength (um) 1.31 #0.02 1.55 +0.03
pulse

Pulse duration [0.05 0.2 1 5 0.05] 0.2 1 5
{usec)

Dynamic range
{unilateral rear 13 16 20 23 10 13 17 20
scattered light)

Mask function Available (optical)
Optical connector FC{*1)

Laser product 21 CFR Class 1
classification

*1 For connectors other than FC, consult ADVANTEST,.
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7. Performance Specifications

084501/084502/084503/084505/084506/084521,/08B4522 (2/4)

Main unit TE8450A

Plug-in unit 084503 84505

Applicable fiber SMF MMF

Probe|Wavelength (um} 1.55 #0.03 0.85 +0,02

pulselp lse duration |0.05] 0.2 1 | 10 | 0.01]0.05 | 0.2 ] 1
{usec)

Dynamic range
{unilateral rear 16 19 22 27 11 15 18 22
scattered light)

Mask function Available {optical) Not available
Optical connector FC{*1)
Laser product 2t CFR Class 1

classification

Q84501/084502/084503/084505/084506 /0384521 ,/084522 (3/4)

Main unit TQ8450A
Plug-in unit 084506 084521
Applicable fiber MMF SMF
Probe!Wavelength (um) 1.31 £0.02 1.31 20.02/1.55 %0.03
pulse Switchable
Pulse duration ! 0.05 0.2 1 5 0.05 0.2 1 5
(usec)
Dynamic range
(unilateral rear 13 17 21 24 12/10(15/13|19/17|22/20
scattered light)

Mask function Available (optical)
Optical connector FC(*1)

Laser product 21 CFR Class 1
classification

*1 For connectors other than FC, consult ADVANTEST.
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7. Performance Specifications

084501/084502/084503/084505/Q084506/084521/084522 (4/4)

Main unit TQ8450A

Plug-in unit Q84522

Applicable fiber SMF

Probe{Wavelength {(um}! 1.31 +0.02/1.55 +0.03

pulse Switchable
Pulse duration (0.05 0.2 1 5
(Usec)

Dynamic range

{(unilateral rear 17/14120/17|23/20(28/25
scattered light)

Mask function Available (optical)
Optical connector FC(*1)
Laser product 21 CFR Class 1

classification

*1 For connectors other than FC, consult ADVANTEST.
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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





