JADVANTEST

ADVANTEST CORPORATION

INSTRUCTION
MANUAL
- TQ8450

Optical Fiber Reflect Meter

MANUAL NUMBER 8450 EF 811

Before resetliag to other corporations
or re-exporting to other countries, you
are reguired to obtaia permission froa
both the Japanese Goverament under its
Bxpert Control Act and the U.S. Govern-
ment under its Export Control Law,

© 1587 ADVANTEST CORPORATICN ) o
All rights reserved, Printed in apan







TO8450
OPTICAL FIBER REFLECT METER
INSTRUCTION MANUAL

PREFACE

PREFACE

Thank you for purchasing the ADVANTEST Optical Fiber Reflect Meter TQ8450.

Before using TQ8450 (hereinafter called this unit), please read thié manual
thoroughly. '

This manual is written for users who have some knowledge of and experience in
operation of optical measuring instruments. If you are using unit for the
first time, read this manual from the beginning. Since basic knowledge of
programming is required to use the GPIB, refer to the programming guides and
controller instruction manuals as required.

Observe the following caution when using this unit:

CAUTION

The optical output connector outputs optical pulses. These optical
pulses are not strong enough to damage eves; however, never look at
them directly.

Preface#*
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1.1

1.1 STRUCTURE OF THIS MANUAL

INTRODUCTION

This chapter explains how to use this manual, the outline of this unit, .
procedures for setting up this unit, and preparation for measurement. Do
not forget to read this manual before starting measurement,

STRUCTURE OF THIS MANUAL

This manual is written for users who have some knowledge of and experience
in measurements with optical measuring instruments. The chapters in this
manual are described independently of each other so that a user at a

certain level only has to read necessary chapters. If you are using this

unit for the first time, read this manual from the beginning. Since basic

knowledge of programming is required to use the GPIB. Since basic
knowledge of programming is required to use the GPIB, refer to the
programming guides and controller instruction manuals as required.

_‘1. Introduction ~-—- Overview of TQ8450

General Notes on Use
Preparing for Measurement

2, Panel = =  --——- Qutline of Key Functions
Data Displayed on CRT Display

3. Operations  —--——- Switching Power On and Initialization
Setting Measurement Conditions on Panel

4, Multireflection
5. Principle of Operation
6. GPIB = ———— ' Remote Control with GPIB

7. Bpecifications
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1.2 OVERVIEW OF TQB450

1.2 OVERVIEW OF TQ8450

The TQ8450 optical fiber reflect meter is used to detect the faulty point

(break point), optical fiber loss, and connection loss when laying or
maintaining an optical fiber cable.

By connecting a plug-in unit, various wavelengths can be measured.
Moreover, this unit is light and compact and it incorporates a thermal
printer, in consideration of the field use.

Features

® Wide dynamic range (back~scattered light) _
Use of plug-in unit Q84506 permits high-sensitivity measurement of a
pulse width of 5 us at 24 dB.

¢ Expansible plug-in unit
Three different plug-in units are available for measuring various

wavelengths.
-Mainframe TQ8450
Plug-in unit | Q84505 Q84506 084501

Wavelength 1 0.85 +0.02um 1.31 +0.02um t.31 +0.02um

Fiber to be | Multi Mode Multi Mode Single Mode
measured

Mainframe TO8450

Plug-in unit | Q84502 084521
Wavelength 1.55 #0.03um | 1.31 #0.02um | 1.55 +0.03pm
Fiber to be Single Mode Single Mode
measured ) ' ]

e Highly stable
The laser beam source temperature is controlled to assure output of
stable light and waveform thus enabling measurement with high
reproducibility. '

® Light masks :
Three light masks can be set on the screen to mask large Fresnel
reflections. Thus, saturation of the light sensor is prevented and
linearity is enhanced.

® Read resolution up to a minimum of I m _

® 0.0001-step setting of optical fiber refractive group index
Because the optical fiber cable refractive index may be set in steps of
0.0001 between 1.4000 and 1.6000, distances  can be measured with high
precision.

e Loss read resolution of 0.0] 4B
Uses of an average mode permits measurement at an improved S/N ratio.
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1.2 OVERVIEW OF TO8450

Built~in thermal printer

The measurement conditions and results displayed on the CRT can be
copied without any external output unit.

GPIB provided as standard bus

Use of an external controller permits full remote control.

Portable ’

The lightweight (about 14 kg) compact body is suitable for outdoor use.
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1.3 BEFORE USING THIS UNIT

1.3.1 Checking External View and Accessories

When you receive the TQ8450, check whether it has suffered any
external damage or scratching during transportation.

Next, check standard accessories for quantity and specifications in
accordance with Table 1-1.

If there is any external damage or missing part, or the unit does not
operate as specifieu, contact your nearest dealer or the ADVANTEST CE

Headguarters Front Desk (in Yokochama CE center).

Their addresses and telephone numbers are listed at the end of this
manual. |

Table |-1 TQ8450 Standard Accessories Supplied

Article name Standard | Quantity| Remarks
1 iPower cable (2-pin, with adapter) MP-43 1
2|Power fuse |90 VAC to 132 VAC type | MDX-2A 2
B 198 VAC to 250 VAC type| MDX-1A 2
3| Recording paper a09052 3 Nakagawa Seisékusho
4| Instruction Manual | J8450 1

1.3.2 Power Reguirement, Grounding, and Fuse

{1} Power reguirement

(2)

The supply voltage is 90 VAC to 126 VAC and the frequency is 48 Hz to
66 Hz, Before using this unit, make sure that the specified fuse is
ingserted, This unit is designed in due consideration of AC power
supply line noise; however, try to use it at a place where the noise
level is as low as possible. If the noise level is high, use a noise
guppressing filter.

Power cable .

The power cable plug has three pins. The central round pin is used
for grounding when the plug is inserted in a 3—-phase receptacle. If
the plug cannot be inserted in the 3-phase receptacle, use the
attached adapter A09034 (KPR-18) and connect either the ground wire of
this adapter (Figure 1-1 (a)} or the ground cable on the rear panel of
this unit to the terminal ground.
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1.3 BEFORE USING THIS UNIT

The attached adapter conforms to the Electric Equipment Regulations.

Width A and B of the two blades of this adapter (A09034 (KPR-18)) are
different as shown_below (Figure 1-1 (b)). When inserting it in the

receptacle, check the plug and receptacle directions.

When the A09034 (KPR-18) cannot be inserted into the receptacle, use

the optionally available adapter KPR-13.

2—pin adapter
AD1401

Ground pin

To Ac'outlet

3-pin
power plug

Widths of left
and right brades
are different,

‘Connect to ground Adapter KPR-18

Figure 1-1 Power Cable Plug and Adapters

CAUTION

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

(3) Grounding (Power supply line looping by CM
When this unit is connected to peripheral equipment such as a desktop
computer, pay attention to the common mode noise (CMV) generated by

improper grounding of the power source. Do not use a power source
which is not grounded properly.

When a ground line which is not grounded is used, a loop is formed as
shown in Figure 1-2, that is, an AV voltage (CMV) of about 50 V is
applied between terminals al and a2 and between terminals bl and b2.
If signal terminals al and a2 are connected with the circuit between
terminals b} and b2 open, the input/output circuit elements in
circuits 1 and 2 may be destroyed or deteriorated. To prevent this,
the power line must be grounded without fail. _

If the power plug is inserted or removed to turn on or off thls unit,
a similar CMV is generated instantaneously. Use the POWER switch to
turn on/off this unit.

If you are obliged to use a power supply line that is not grounded,
connect ground terminals GND! and GND2 and signal cable, insert the
power plug in the receptacle, then set the POWER switch to ON.

. . Connec— TQ8 4510
Periphexal equipment timucablel
Line POWER | POWER Line
filter switch 2 switch filter
Transformer 1 dz Tyansformer '
0/ . ' : - : ; ra y
AC100V _L ' ' Circuit Circuit lﬁ]:!(mv
1 A

1 g
» [T .

h] bz

| HFHH

7T ' wr

Not grounded
g About 50-v cmv

is generated.

Figure 1-2 Power Supply Line Looping by CMV
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{4) Fuse
Before replacing a fuse, disconnect the power cable from the AC line
connector. The power fuse is inserted in the fuse holder on the rear
panel, ‘ .
Check the rating of the fuse before replacement.

Fuse Specifications

90 VAC to 132 VAC -—— (MDX-2A)

198 VAC to 250 VAC

(MDX-14)

O 1 LG
[~ ] | L = wmar
- - L or
(L
S @D -'.
s ole o A A
0 Q)

Fuse holder

To remove the fuse holder,
turn it counterclockwise
with a Phillips screwdriver

Figure 1-3 Fuse Holder
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1.3.3

(n

(2}

(3)

(4)

(5}

(6)

(7

(8)

Operating Conditions and Notes

Ambient temperature _ i
To operate this unit as designed, the ambient temperature must be
00C to +40°C and the relative humidity must be 85% or less,

Installation place

Do not install this unit in a place exposed to dust, vibration, direct
sunlight, or corrosive gas, or place it on a trunk and so forth from
which it might fall,

Protection of eyes again laser beam

This unit uses a laser diode as a light source. Pay attention not to
expose the eyes to the laser beam directly.

Before connecting the fiber cable, check that the LED of the ON key in
the OPTICAL OUTPUT section is off.

High tension circuit
A very high voltage is supplied to the CRT. Do not disassemble this
unit when it is powered.

Cooling and ventilation

This unit has a cooling fan to prevent abnormal temperature rises in
it. Since this fan sucks in air, give attention to the ventilation
around this unit. Do not place any obstruction close to the rear
panel of this unit. Do not use this unit with its side up. Check the
air filter for blocking and clean it weekly.

Storage. : .
The storage temperature is -200C to +60°C. If this unit is not

used for a long period; wrap it with a vinyl cover and put in a
corrugated cardboard box. Store it in a place not exposed to dew

condengation and direct sunlight.

Dew condensation

This unit incorporates a lens. Pay attention to dew condensation
caused by sudden temperature changes. If the surface of this unit is
dewed, dry it well before use,

Warm-up
Warm this unit up for more than 30 minutes for hlgh accuracy.
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1.4 PLUG-IN UNIT

One of the following tnree plug~in units is used as a light source of this
unit.

Table 1-2 illustrates the plug-in units and the corresponding wavelengths.

Table 1~-2 Plug—-in Unit

Mainframe TQ8450

084501

Plug-in unit

084505

Q84506

Wavelength 0.85 +0.02um | 1.31 +0.02um | 1.31 +0.02um
Optical fiber cablej{Multi Mcde Multi Mode Single Mode
to be measured

Mainframe TR8450
Plug-in unit 084502 084521

Wavelength

1.55 +0.03um

1.31 +0.02um

1.55 +0.03um

Optical fiber cable|Single Mode
tO be measured

Single Mode

1.4.1 Assembling and Disassembling qug»in Unit

CAUTION

Before assembling or disassembling any plug-in unit, turn off this unit
without fail.
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1.4 PLUG-IN UNIT

. ¢roove for catching guide rail

Connector

Handle

// |
1/ ==

. - @
s — ) S

Lock knob

To lock it, turn fully to the right.
To unlock it, turn fully to the left.

Figure 1-4 Plug-in Unit

(:) Insert the plug—-in unit slowly into the opening of the rear panel
of TEB450 s=o that its upper and lower grooves catch the guide
rails inside the opening.

C) Push the plug-in unit so that its front connector is connected
securely, and so that the laser output connector shutter
projecting on the front panel can be opened and closed freely
without touching the front panel.

Turn the lock knob fully to the right for locking.

® ©

Pull the handle to check that the plug-in unit is locked.

e To remove tne plug—in unit, turn the lock knob counterclockwise
and pull the handle.
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1.4 PLUG-IN UNIT

Guide rail

Groove for cate

: hing
guide rail

’//’,//”

Laser beanm output shutter

Figure 1-5 Assembling and Disassembling a Plug~in Unit

1T - 11
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1.5 LOADING RECORDING PAPER

(:) Open the slldlng cover of TQ8450 by pulling it backward

(:) Pull the paper holider upward., It may not be removed easily because it
is fixed with strings on both ends. .

Sliding cover Paper heolder

Figure 1-6 Loading Recording Paper {1
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(:) Unwrap the recording paper, peel off the adhered paper end, and insert
the paper holder into the roll hole as shown below. :

SO

Set the paper holder at the original position and pull the paper
friction ON/OFF lever toward the front panel to release it.

(:) Insert the paper end into the lower part of the rubber roller until it
projects from the paper cutter. Set the paper friction lever to the
original position.

Recording paper  Rubber roller Paper ejection direction

Lever

Close Open

Paper holder

Sliding cover

Note:; If it is difficult to insert the end inte the lower part of the
rubber roller, cut its end with the scissors laterally or lightly
push the portion marked with * toward the controller with your
finger.

Figure 1-7 Loading Recording Paper (2)
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1.5 LOADING RECORDING PAPER

(:) Return the paper friction lever to the original position. Open the
sliding cover halfway so that the recording paper holder is hidden.
If it is opened fully, the printed paper may be taken up by the -
recording paper holder,

CAUTION

When operating the printer, close the sliding cover halfway so that
the recording paper is not taken up by the holder.

1 - 14%
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2.1 GENERAL

2.1

PANEL
GENERAL

This chapter outlines the function of keys and switches on the panel.
Figures 2-1 and 2-2 at the end of this chapter.

When a key is pressed, a short electronic sound (peep} is issued. If
illegal key is pressed, a low sound (beep) is issued., The LED on the
top indicates that the function of this key has been selected. There
two types of keys: a key that selects one of the preset values every
it is pressed (released) and a rotary key that can change the setting
continuously. For the key with no LED on its top, the setting may be
changed on the CRT screen.

The setting is cancelled when another key is pressed.

See

an
key
are
time
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- 2.2 FRONT .PANEL

2.2 FRONT PANEL

(1) POWER switch

This is a toggle switch. TQ8450 is powered on and off every time this
switch is pressed.

REMOTE Section

(2) REMOTE LED

LOCAL key

The REMOTE LED goes on when this unit is controlled by an external
unit. : _

If the LOCAL key is pressed, panel key inputs are made effective when
this unit is controlled by the GPIB.

PRINTER Section

®

@
®

PRINT key

When the PRINT key is pressed, all information displayed on the CRT
screen is output by the built~in printer. If this key is pressed
during printing, printing stops.

FEED key
When this key is pressed, the recording paper is fed about 2 cm.

INTENSITY control
This control is used to adjust the CRT brightness.

Caution: Using the CRT display for a long period with this control
fully turned to the right will burn it.

VIEW Section

®

@

MONITOR key
This key is used for ordinary measurement. Averaging is performed
with this function. (28 times Measurement time = About 0.7 ms)

AVERAGE key: Averaging is performed in the state set by the monitor
key. (216 times max. Measurement time = About 60 s (in the 64 km
range))

PAUSE key
Averaging is terminated temporarily to display the current averaging
result. Pressing this key will restart averaging.



TQ8450
OPTICAL FIBER REFLECT METER
INSTRUCTION MANUAL

2.2 FRONT PANEL

DISTANCE Section
(9) RANGE key .
This key sets a measurement range. Every time this key is pressed in

the ORIGIN mode, the following ranges are set cyclically.

rrM"~128 km — 64 kin — 32 km —+ 16 km — 8 km — 4 km—q

If this key is pressed in the EXPAND mode, the ORIGIN mode is selected.

ORIGIN/EXPAND key

ORIGIN or EXPAND modes are selected alternately every time this key is

pressed. The current setting can be checked by observing the LED.

When the AVERAGE mode is selected, the STORE EXPAND state is set
automatically,

When this unit is powered, the ORIGIN mode is selected automatically.

(@) START key
In the ORIGIN mode : The marker is moved to the starting point.

In this case, the marker may be adjusted to

the corresponding span. .
When the EXPAND mode is selected, this
_ marker indicates the starting point.
In the EXPAND mode : The starting point is moved.
In the STORE EXPAND mode: The starting point is moved.

SPAN key

In the ORIGIN mode : The marker is moved to the stop point.
When the EXPAND mode is selected, this
marker indicates the stop point.

In the EXPAND mode : The span is changed.
In the STORE EXPAND mode: The span is
changed.

(3 GAIN key
When the back-scattered light level is too low or high, the gain is
changed. (This key is effective only in the monitor mode.)
Every time this key is pressed, the gain changes as follows:

'[—*0 dB «— 3dB «— 6dB +«» 9 de—]

VERTICAL Section

19 SCALE key

Every time this key is pressed, the vertical-axis scale is selected as

follows:

(4 dB/DIV o 2 dB/DIV > 1 dB/DIV <+ 0.5 dB/Dzvej

The wvertical axis consists of 8 divisions.
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POSITION key
The reference level is changed to move the waveform up or down.

PULSE Section

PULSE key
Every time this key is pressed, the pulse width of the laser beam
radiated from the QPTICAL OUTPUT connector is cyclically selected as
follows {This key is effective only in the monitor mocde.):

o For 084502, Q84506 and Q84521

{—45us — {is — 200ns — 50ns——]

o For (84505

[w+1us —r 200ns — 50ns — 10ns—1

@ MASK ON/OFF
Up to three masks are set on the screen or they are cancelled. To set
the mask, move marker MO to the desired position and press the MASK ON
‘key. (This key is effective only in the monitor mode.)
To delete the set mask(s), press the MASK OFF key.

(18 INDEX key
This key is used tu set the refractive index of the fiber cable to be
measured. The refractive index can be set in steps of 0.0001 steps
between 1.4000 and 1,6000 by turning the control knob.
Turning the knob clockwise (counterclockw1se) will increase {decrease)
the refractive index.
Press the ENTER or INDEX KEY to complete this function.

(19 LABEL key
Desired digits and/or characters may be entered at the top of the

screen. Select digits and/or characters with the knob, then press the
ENTER key. Pressing the LABEL key again will cancel the LABEL mode.
In the LABEL mode, the following keys can be used for cursor movement
and character deletion.

: Moves the cursor to the left.
MASK OFF: Moves the cursor to the right.

: Deletes the character preceding the current Cursor
position.

(20) ENTER key
The data set with the INDEX and LABEL keys is input.



78450
OPTICAL FIBER REFLECT METER
INSTRUCTION MANUAL

2.2 FRONT PANEL

MARKER Section

(:) MO, M1, and M2 keys

The marker corresponding to the pressed key is displayed. The marker
can be moved with the knob. :

(22 CIR key

All markers are cleared.

A

Pata knob

This knob is used to move a marker, input a label, or change data in
the selected mode.

SPLICE key

Either LOSS or SPLICE mode is selected for LSA (Least Square
Approximation)}. When the LED is off, the LOSS mode is selected.

OPTICAL OUTPUT Section

(:) READY LED

This LED goes on (operation enabled) when the internal temperature of
the laser diode reaches the specified value.

(E? A key

This key is used to select the laser beam wavelength of the optional
U.nlto

If this key is pressed when Q84521 is used, the wavelength can be
switched from 1.31 pum to 1.55 um via the front panel.
{I'his key is effective only in the monitor mode.)

(2? ON key

This is a laser diode ON/OFF key. This key is effective when the
READY LED is on.

OPTICAL OUTPUT connector
There is a fiber cable connecting connector in the protective 1lid.
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2.3 REAR PANEL

See Figure 2-3 at the end of this chapter,

@

®

QO ®O® 0

VIDEO OUT connector
This is a BNC connector used to output a hard copy of the CRT screen .
by connecting an external video plotter.

FUSE holder _
To remcove the FUSE holder, turn it counterclockwise with a standard
screwdriver. Check the fuse rating without fail.

GND terminal
GPIB address switch
GPIB connector

" LINE connector
Power connector

Fan

This is a cooling fan. Because it sucks in air, be careful not to.
place any obstruction behind this unit.

The fan case can be pulled out for cleaning the internal filter,
Remove the case once a week to clean the filter.
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2.4 CRT DISPLAY

The CRT screen displays the following setting conditions in addition to

the measurement result.

Label .

Distance range set
Indicates the display
range corresponding
to distance range - _sx TO8452 ISR MFT by SOUENTEST axx _ TF: fuys
(MONITOR/PAUSE) a1 e ————————————
ds
Displays the 3 § 7
absoclute value Lz i |
of the wvertical M0 TTTTT—— 3
axis. = M1 M .
) ) e, ol
Vertical - M2 -
axis scale
\ . . :
48T '
(START) : N
Display start g3 :_Curso; i
- distance hx‘“*a;glii 1 ; 1 Lty L . ! ]
Plug-in 12,3430 23.31%ka (sTO
. se = . . P)
L.3tur 3F mi-My SPLICE
un it wave'lEHgth Ih:E':I-r 1,82 ’_'.‘E'ﬂf‘d.‘r L. 76dE \ Display stop
Refractive, B 2 }.98:3 6.35ke N\ dietanee
index setting ’/////,//’GFPJ £ 1.88¢3/ke istance
Pulse width Z!Loss per unit Mei§urement of
setting length between splice loss by
Light sensor M1l and M2 LsSA
ain settin Loss between I .
g 9 ‘M1 and M2 Splice loss
Distance between DPistance between
M1 and M2 MO and M1
Measurement of
distance between
M1l and M2
Figure 2-1 SPLICE Setting
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I 1 ¢ { ' §
23,3132k

M2 L33 ———_ Measurement of

5. 37iun 2, 775350

507223 12.i2iks ~ 10SS by LSA

883230k ' Loss per unit length

between M1 and M2

WVDistance between

MG and M2
-
Figure 2-2 LOSS Setting
Average .
Display of .
time lapse \\\\\\
32 T02453 OTDR__MFD by ADUANTEST axx  03: Sike
a3 o
-a;l ] E 1 1 1 3 I § T
E—*“‘“‘“*-~4L_~‘ i
b '___-_._-—..—-—'- -
m.h
4 — -
480 | ]
. -39 ]
ek ! ! t ! | 3 3 i ]
12,3439 26.332kn
1.3lun 3F
{NCz¥: 1, %392,
2ol 223rs
asN: E4%

Measurement of absolute
. value of MO marker

Distance from
the end point

Absolute level
of wvertical axis

Figure 2-3 Averaging Mode
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wxx TOE259 DTDR  MFD =0 ACUANTEST x=x  DE: Sk
R
8.2 . .
N ! ' ' P I T T T
_‘\\\\\\\M i |
R \\Ha ]
:"-.“_’
4 3 +
dEs2 | - R
B AN i“~\
~ Cursor &A1 Cursor B -
-3:z.2 i
23 1 i R S | H ) ! !
8.822%n 33,8542
1.30us SF Mg L3ss
[NGEx:  1.5223
- F.i: lus
ga1n 739

Figure 2-4 LABEL Mode

Label input cursor

\\\‘~]-r= Tgg£52 OTLR _ 1F3 by ADUANTEST xxx _ DB: Gdks

2.3
i 1 T T T T i T T T

L Pt 1 ! ! ; ) L
17.343wa . 23.332un

AERLIFER LIRLIORGEISTLL v
atzdefeaijklinnors-siv,axtz
SLZ3d35733 1RSI (dwe, =
L AR

1
Displayable characters
and symbols

Figure 2-5 Display in ORIGIN Mode
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[ - " . \ MONITOR. AVERAGE PALISE 4‘(MAHKERl e:j_ ]
~ ' = Do = o Pwm) Pw
) ©o| [e| [o
(DisTANCE = = @

RANGE| [ o=eN |- @
QE’.. Eg z::ramqgj
| START - SPAN
a @ a »iPD |
f — D
G VERTICAL PULSE )

14

: : SOALE POSITION (CPTICAL OUTPUT -

. i - / . S | . ‘ @ L] o8s5pm f FEADY :
_ o = = Clistum| A

h - . : ] .85 xm

a
4l

S:|Z18% Tl ees | °
% ',9 -©°JL-- )| — ) iﬂ

Figure 2-2 FPFront Panel
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CAUTION

FOR CONTNUED PROTECTION AGAINST FIRE
HAZARD, REPLACE ONLY WITH THE SAME
TYPE' AND RATING OF FUSE, AS SPECIFED

FOR THE LINE VOLTAGE BENG UTLIZED,

BET | ~ LNE V| FUSE
100V

sV P0V-1RV | T2A/250v
220V

magv| BBV-250V | T1A/250V
CAUTION

INSIDE ENTRY BY TRAINED
SERVICE PERSONNEL ONLY.

&

&

ONLY  s=maeg ADORESS VIDED OUT
54321
s 1
o O
o :
Aﬂ&E&MﬂE .
GP-I18

140, MAX
4888k —
~LNE SELECTOR
220VTZAOV [ ] 106V7 120V
A2 AV 74 R
Le—e —
j AP SE———

O

. Figure 2-3 Rear Panel

2 = 11*
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3. OPERATION
3.1 OUTLINE OF OPERATION PROCEDURE

The basic operation procedure is as follows:

Plug-in unit mounting

Set-up Powexr on

Connection of fiber cable to be
measured

Laser beam radiation

OPTICAL OUTPUT ON

- ) —
| Baslc measurement ;
I condition setting |
i |
; Index setting | Setting of refractive index for
| : the fiber cable to be measured
|
! .
! Range setting : ' Measurement distance range setting
I T ! .
: Distance selection ; Waveform start point and span setting
| ! i
| Pulse width selection [ Selection of pulse width according to
! ! measurement distance range
g N
Data display
Gain adjustment . Display of distortionless waveform
I .
Vertical position adjustment waveform display level adjustment
|
Vertical scale selection Vertical scale selection
| Masking | Reduction of Fresnel reflection and
improvement of waveform linearity

Averaging Noise suppression

MARKER _ Direct data reading by marker

Execution in STORE EXPAND mode Expanded waveform display

: .

SPLICE/LOSS mode selection Selection of point-point loss
measurement mode or connection loss
measurement mode

PRINTER ON Output of hard copy of screen data
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3.2 SET-UP

(1) Checking supply voltage and fuse
Check whether the fuse rating matches the supply voltage.

o1

b—

K 1
SET - LINE V FUSE
100 V {90 V to 132 V T2 A/250 V
120 Vv '

220 VvV [198 V to 250 V |T1 A/250 V

240 v

(2) Mounting a plug-in unit
Use a proper plug-in unit.

® See Section 1.6 for details on plug-in unit mounting.

{3} Power on :
When this unit is powered off, the preceding settings are saved by the
built-in lithium battery. The lithium battery is capable of storlng the
conditions for about 10 years.
When the POWER switch is set to ON, all LEDs flash: then the previous
panel settings are reproduced.
However, the following settings are not saved.

ES VIEW —=— MONITOR
SPLICE ~-~— LOSS
() (LASER)ON ~--+ OFF (Setting after power-on operation)
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{4) Initialization
When the POWER switch is set to ON, all LEDs flash, then go off. Press
the LOCAL key and CLR key sequentially for initialization.
When the GPIB is used for initialization, send & Z command to this unit.

Initialization
SPAN =————mm—m e 64 km
GAIN =w—mm——m o cm e 3 dB
Pulse width —-——-w——w-- 1 s
INDEX —=—=-=——————————— 1.5000
VIEW ——————————m o MONITOR
SPLICE ———-———————————- LOSS
{LASER) ON e e e OFF

xar TOELER CTDR 0 MED hY AT JSNTEST xkt DR Zabe
E'g‘ 1 t B H H - i * i i
Freass wait untit fazar ready.
. o
43-0
-32.% .
d= t 1 { 1 ! L L : 1
2,322k 63,333k
i.3lea SMF mMe Lgzs
iHLS t.582¢é
L lusz
Gail 343

Figure 3-1 Initial Screen

{5) Connection of fiber cable to be measured
Connect the optical fiber cable to be measured to the OPTICAL ouTPUT
connector. This connector is an FC type. To tighten the connector, turn
it clockwise. To loosen the connector, turn it counterclockwise.
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TQ8450
Front panel

tighten

- {[\1{§§::l:

loosen (

-m

Figure 3~2 Connecting Optical Fiber Cable

Check that the input fiber end is clean. If it is dirty, clean it with
alcohol.

CAUTION

Before opening the protective 1id, check that the [F ] LED is off.
Be careful not to expose your eyes to the laser diode beam directly.

(6} Radiating beam

= READY When the OPTICAL OUTPUT key is pressed (its LED goes on),
OPTICAL OUTPUT the laser diode radiates a beam. When the internal

Fm temperature of the laser diode reaches the specified
value, the READY LED goes on to indicate that this unit
' is ready for operation.
When the READY LED is off, the laser does not emit a beam
if the OPTICAL OUTPUT key is pressed.
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3.3 SETTING BASIC MEASUREMENT CONDITIONS (RANGE, INDEX, AND PULSE}

Set measurement conditions according tc the length of the fiber cable to
be measured and core refractive index. '

MONITOR key RANGE key

™ pata knob

. Pulse key

INDEX key ENTER key

3.3.1 Setting the Index

This unit measures the time T (s) of the optical pulse that passes
through the optical fiber cable and calculates the distance according
to the refractive index N. The value of N differs between fiber
cables.

INDEX Press the INDEX key to select the refractive index
change mode. When the INDEX key is pressed, a void
character string "INDEX" is displayed to indicate
that setting is enabled. Set the value with the
data knob. The setting range is 1.4000 to 1.,6000
and the setting resolution is 0,0001. The value set
0 with the data knob is entered by pressing the ENTER
key.
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3.3.2 Selecting the Range

Set the measurement distance range. Every time the
EEEU RANGE key is pressed, the following values are set
C cyclically:

l—)izakm—» §4km — 32km — 16km —— 8km —— 4km—_|

The set range must be longer than the length of the
cable to be neasured,

The set value is displayed in the upper right field
(DR: Distance Range) on the screen.

3.3.3 Setting the Pulse Width

Set the pulse width according to the measurement
distance resolution.
PULSE Every time this key is pressed, the setting value

| : changes cyclically as follows. The set value is
displayed at the bhottom of the screen.
o For QB84501, Q84502, Q84506 and Q84521

ET*SUS ~——+'1ns — 200ns —— 50ns-—1

o For Q84505

r—*IUS — 200ns — 50ns —— 1Gns—1

Pulse widths of 5ps and lius are generally for long-
and middle-distance range. These pluse widths can
obtain clear waveforms comparing with other pulse
widths. Pulse widths of 200ns, 50ns and 10ns are
effective for high-resolution measurement.

3.3.4 Switching Laser Beam Wavelengths
When the Q84521 plug-in unit is used, either 1.31 um (8M) or 1.55 um
{SM) may be selected by pressing the A key. The selected wavelength -
is displayed by the corresponding LED.

The ) key is not effective when another plug-in unit is used. If
used, the corresponding LED goes on.
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3.3.5 Setting the Gain

If the back-scattering level is too high or low,'change the gain for
optimum display. If the Fresnel reflection or back-scattering

waveform is too high or low, the amplifier in this unit is saturated
and consequently the measurement accuracy is impaired.

GAIN key -

Gain Press this key to set the gain. Every time this key
is pressed, the gain changes as follows:

m

0dB = 3 dB +«—— 6 dB < 9 dB

{il

The set value is displayed under the screen.

CAUTION

The back-scattering level changes with the pulse width. If the pulse
width is changed during measurement, the gain must be readjusted.
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ek TLEE4TSA OTDE ME be ESBDURBMNTEST == DR: &4km
9, 8¢ o 0y f T = T 1 1
dB | \-\ 4
- -1
4+ e
dB~-D J
-32.8f _ -
dB i I [ 3 1 1 I L ‘ L o
B.B88Km £%3.955km
1.31um SHF e LOoSS
IMNDER: 1.58008 :
P.uW: Jus )
GAIN: 3dBi The left end of the waveform
_is saturated.
" Gain change : 3 dB < ( dB gl
#kx TRE8456B 0TDR MFD by ADUANTEST %% DR: &d4km
A
a. Bﬁa T T Y T T T T T T y
dEP
wﬁ"'\r\._‘ﬂ
4 b R
dBE <D - - T
- -
-32.8¢ .
dB ] i i 1 [ ] - ;N L o
g. Ak m 6E3.95%km
1, 3ium SHF Ma g
INDEX: 1.5808 LOSS
P.W: Sus
GAIH: BdE
Figure 3-3 Changing a Gain
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3.3.6 Label

#x% TEB458 OTDR MFD bw RARPURNTEST ##x* DR: &4km
4. @ T T T T 7 AL ] T T T T
dBr
p— \‘-H-\“-H.
] \\ )
e ns .
4 3 ) - > * R
dB - D - )
= -]
~32.87 - —
dB ! 1 1 A i I I ] 1 . "
Bfﬁaﬁkq - o _ _ 63.955kmw
ABCDEFGHIJKLMNOPRARSTUUWYYZ
abcdefahidklmhorarstuvuxyz
8123435673839 {"H#EFLET (D4, -, s
iyl =325 L

Figure 3-4 1Initial Screen

B3 /Mavws87 21:15 He.88B827 DR: &4km
Moo e
1.8 T T T T T T T T

dB‘E‘—“——‘.“‘—* f -

J
/

" o .'“
4 L ; .
dB /D ; “ .
-38.3) E :
L L t I I : A - i "l
B.808kn 65.354km
" 1.3lum SHF M B SPLICE
INDER: 1.4679 35.881knm
Foli: ius “13.74dB
GAIH: 3dE

Figure 3-5 Label Input Example
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Desired characters may be entered in the top line; that is, up to 41
characters may be entered to indicate the date; time, title, and so

forth.

When the LABEL key is pressed, the character menu shown in Figure 3-4
is displayed at the bottom of the screen. Turn the knob to move the
cursor to the character to be set, then press the ENTER key; the
selected character will be displayed from the left end of the top
line. "o cancel the LABEL mode, press the LABEL key again. The
following keys are used for cursor movement and character deletion.

MASK ON i
MASK OFF:
INDEX :

3.3.7 Averaging

Moves the cursor to the left.
Moves the cursor to the right.
Deletes the character preceding the cursor position.

The measurement by the MONITOR key function in the VIEW section has
been described. Averaging is performed 28 times with the MONITOR

key function; however, selecting an AVERAGE function permits
measurement over a longer distance.

Average key  PAUSE key

\_/

|

{1) Setting the averaging

AVERAGE

[

When this key is pressed, averaging is performed (up
to 216 times). Averaging is repeated up to 2
times or until the PAUSE key 1is pressed.

3 -10
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PAUSE

]

Press this key to terminate averaging forcibly.
Averaging is restarted when this key is pressed
again. When the averaging count reaches 216, the
PAUSE mode is automatically set. '

buring averaging, the horizontal frame (band) onthe
screen indicates the averaging lapse time. As
averaging proceeds, this frame is shaded from the
left end. If this frame is shaded up to the right
end, 218 times of averaging has been completed.
puring averaging, the displayed waveform changes
when the averaging count reaches 20 (9 to 16).
Therefore, the display interval is prolonged as
averaging progress,.

3 -1
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wx% TRE4S58 GTDR MED by ADURNTEST ##* DR: -64Kkm
W

53.'@ i | B T 1 B T T T
dB \\_‘\—‘ -
- ;“;*ha .
Tt ]
4 | R S : : E
dBg-D ' -
~32.8[ |
_JﬂE 1 ! 1 L st 1 . L 1 {
B, 8@aBkm - £E3.92%2km
1.31um SHF Ma _ LOSS
INDEX: 1.56808
F.W: - 288ns
GRIM: Zdb
Beforeée averaging
#kk TRH458 OTDR MFD bw ADUANTEST ##k=x% OCR: S4km
m
B. & LI T T T T 1 ] T T
4 L -
dB~D
-32.8r n
dB t ! I 1 L ; 1 ! L
- . 808km E3.955km
1.31um SHF Ma LOSssS
INDE®: 1, 5808
F.W: 28 ns
GRIH: 3dB

After averaging

Figure 3-6a Averaging (1)
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ek TLHE45E OTDR MFD bhw RDURNTEST # &% DR.: &4km
3 » -
- 9 - :. .-'\"‘."w\.. i T ; T ] T 7 H 3 i
dB [ e, i
.fﬂgvfwvz..
. g ""‘.'"-_-'v__\ . 1
B. 5 |- - _
dB /D S,
-13.3 CONIRGL ]
de 1 1 I 1 ! ! 1 ! A
13.861km 23.8305km
1.31lum SHF Ma LOSS '
INDEX: 1.568488
P. Wz - Z288ns
GRIM: JdE
Before averaging
*xkk TORE4560 OTDR HMFD by ADRVAHNTEST k*kx% CR: &64km
r = T 3
-9, 3 P T T T T T 1 1 1 I
dB _‘_"-—-“‘-b‘\\_'\_‘-\_\ _
RM
g, 5 | -
487D T,
. M, _
.'\-_W_‘M’MML
e |
-13. 3 T
dE I ! t 1 1 I ! [ o
15.26km : 23.85330km
1.31um SMF Ma La=sS
IMNDEX: i.58848 .
P. W: 288n<s
GHIH: 3dBb

After averaging

Figure 3-6b Averaging {2}
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3.3.8 Setting a Distance

Set the start point and span of the waveform to be displayed in the

measurement range set by the -key. '

RANGE key

ORIGIN/EXPAND/
STORE EXPAND
selector key

START key SPAN key

L N
[CJ EXPAND

C1 STORE EXPAND] T

Every time this key is pressed, modes are sSwitched as follows:

EXPAND
r— ORIGIN (MONITOR mode) >~
STORE EXPAND

(AVERAGE mode)

Switching between EXPAND and STORE EXPAND is made automatically.

ORIGIN : The distance from the origin (0 m point of fiber cable)
to the point selected in the RANGE mode is defined as
the measurement range.

When this unit is powered, two vertical cursors A and B
are displayed at the left and right ends of the screen
in the ORIGIN mode.

These cursors c¢an be moved along settable points using
the START and SPAN keys. See Table 3-1 for settable
points.

3 - 14



TQ8450
OPTICAL FIBER REFLECT METER
INSTRUCTION MANUAL )

3.3 SETTING BASIC MEASUREMENT

CONDITIONS (RANGE, INDEX, AND PULSE)

EXPAND :  An expanded waveform is displayed in the MONITOR mode,.
In the ORIGIN mode, the distance between two points
indicated by cursors A and B is defined as the display
range.

STORE EXPAND: An expanded waveform is displayed in the AVERAGE mode.
Switching between EXPAND and STORE EXPAND is
automatically made according to the mode selected in
the VIEW section.

e Setting START and SPAN
(1) ORIGIN mode

When the DISPLAY key is pressed, the ORIGIN mode is selected and
cursors A and B are displayed at both ends of the screen. Using
START and SPAN keys, move two cursors at both ends of the
waveform to be expanded.- _
When the ORIGIN/EXPAND selector key is pressed the waveform .
between cursors A and B is expanded and displayed on the screen.

D & ORIGIN

~h#%% TR8458 0TDR MFD by ADUAHWNTEST sk . DRI 64km

L~
g, 5 T T T I I T T T 1

dB-r ' : .

- T s

%w_';_‘r-

hd ah AL AT _’.‘ -.:’. R A RO -'1

4 L IR :.‘-= T e T

dB D . | , - . Lo .

~-31.38F . o : 3
dB L ! t 1 L L ' ! 1

B.8B89Kknm ' 565.452km

1.3 \um SHF . M8 o Loss
CITHD : . 4637
P.H lus
GRI SdE
Cursor A Cursor B

3 -15
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TEEZ4Z8 OTDR MFD by ADNARNTEST #w#®# DRI E4km

h ok ok
—
a.:c ST s l T P T S ! -t !
de | P i
b s
i iML“h N
4 : i
dB D i : - .
-31.5/[ ~
= L I i L i : i L L X
0.0688km 659, 452km
. . Cursor A
P ¥: . ét;s (Cperate with ?;rsortB \th SPAN Kk
GATIHN: dB START key) perate wi PAN key)
Set cursors A and B with START and SPAN keys.
@ o=@ ORIGIN
& EXPAND _
h#+% TR8458 0TDR MFD by ADUARHTEST ska#x* DR: 64km
L F |
B. 35 t T T T T (| T T T
dB | n
L. [ S
e - -
dBrsD
-31.3{ a
dB I i i I I I i 1 !
13.745km ) Jg. 162km
1.31um SHF MB LOss
INDE¥: 1.4657 :
P.W: lus
GAIHM: 3dB

Expansion of waveform between sursors A and B

When the RANGE key is pressed once (if pressed one more time, the
distance range changes) or the ORIGIN/EXPAND key is pressed, state
above is set again.
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Note: When an attempt is made to move cursor B above the stop position

by pressing the START key, the span is reduced to 1/2
automatically.

/ 2\

Cursor A Curscr B Cursor A Cursor B

i | Press

When the span is expanded, the stop position depending on the span to
be expanded must not exceed the stop position set on the screen. .

—_— O
0 A B 64ka | B 64kn
30k 46km
L(B)
A B 64kn A B4kn
40kn 5Bk  40kn
{l i | Fress

SPaAN

3 - 17
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{2} EXPAND mode
In the EXPAND mode, the start point and span of the expanded
waveform are set. Spans set by the SPAN key and steps set by
the START key are listed below,

Span (km) | Step (m/point)
128 256
64 128
32 64
16 32
8 16
4 8
2 4
1 2
0.5 1

A span exceeding the set distance cannot be set.

(3) STORE EXPAND
The START key function is the same as that of the EXPAND mode;
however, the settable range is specified. As a rule, the span
within the range specified in the EXPAND mode may be set. If .
the span is 8 km or less, it can be expanded up to 16 km. In
the STORE EXPAND mode, the usable range is 1ndlcated by the
horizontal band at the top of the screen,

Span settable range

Display
range
h*x% TABE458 OTOHR /[ MFD bw

ADUANTEST sk % DR 64km
8.5 —T - T T T T T T T
dB | : _
- ~ .
e L=
4 1. o
dB/sD
-31.51 a
dB 1 i I [ 1 L 1 1 H
17.884km - . 21.973km
1.31um SHF Ma LSS
INDEX: 1.4657 i
P. U 1 us Expansion in AVERAGE mode
GARAIHN: IdB
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Display'
range

Display
range
bR

ORIGIN mode

{The set distance
range is displayed
completely)

=fikn EXPAND mode

| (part of the waveform

Display i | AVERAGE
range

is displayed on the
screen.)

DR=64ks STORE EXPAND mode

] (Range where the

Display :
range
DR

start point.,and span
can be set) -

=64km STORE EXPAND mode

] (Span is shortend)

Range where the start
point and span can be set

Reading the horizontal

The following table lists the
EXPAND mode for the spans set

band at the top

spans that can be set in the STORE
in the EXPAND mode:

STORE EXPAND
SPAN (km) | 108 164 32|16|8|a|2]1]0.5
EXPAND
SPAN (km)

128 o |o |o |o |o|lof=-|=-]| -
64 - |lo jo |o |o|o|o|—~-| -
32 - - o o olo|o|oO -
16 - - - o o|lo o0 1%

8 - - - o ojojo |0 o
4 - - - o |o|lo|olo| ©
2 - - - o o|lojo |0 o )
1 -~ - - |o fo|o|oio| ©
0.5 - - - jo olo o |o o

o: Setting enabled
-: Setting disabled
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3.3.9 Setting in VERTICAL Section

SCALE key DPOSITION key

(1) Setting the SCALE

Every time this key is pressed, the vertical axis
scale is changed as follows:
SCALE

4 dB/DIV,<—> 2 dB/DIV.«<— | dB/DIV.~—— 0.5 dB/DIV.

3

Select the fiber cable loss according to the .splice
loss condition. The vertical axis always consists
of eight divisions.

Scaling is changed with reference to the second
graduation from the top.

When MO marker is displayed, POSITION is changed to
align M0 marker position with the second graduation
from the top of the vertical axis.

{
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TRE245E8 0TDR MFEFD bw RDURBNTEST ##%® DRI &42km
I
—2._5 i i i T [ T 1 T - i
dB)\\\—\\ -1 a
;__‘_1_. . -
- \w:
- -
dBrD i
-18. 57§ B
dB ! I L [ ! t I { !
13.366km 29, 355km
1.31um SHMF Mo LOSE
‘INDER: 1..58680
P.W: - lus
GARAIHN: 3dB
4% TRHS450 OTDR MFD b9y ADURNTEST #%x® DR: Sdkm
I A ——— " 1
-4.5 1 T T ¥ T | g T T I
dB | -
. 1 - - . M"‘w —
de-D N"""—-w
- e
wﬁkﬁkmm? —
-12.35[ .
dB t I 1 1 L 1 1 ! t
13.386km 29.35%km
1.31um SHMF Ma LOSS
IMDEX: . oBbBE6
P. W: ius
GHIH: 3di

Expansion from 2 dB/div.
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(2) Setting the position
FOEATION The reference level can be changed and the waveform
can be moved up and down with this key.

m

(Il

w44 TGB458 OTDR MFD by ADUANTEST k&% DR: 64km
= A 1
-5, 9 T T 13 T ==, T . T T 4 T
dB | _ |
i M“-'—sw\_\_\\‘-“m R
Mwh“%“'
s '\"fa\ -
W"““".«m,\
T 1
dB~-D
-14. 9l : -
d B 1 | I L L I i L L
12.215km ) _ : - 228. 284km
1.31um SMF . M8 LosSs
IHNDEX: 1.5006 _ .
F.lW: , lus
GRIM: 3dB
k% TR2458 OTDR MFD bw ADUANTEST ###* DR: 64km
[+ y T e T ]
-4, 3 T T T T T T T T 1
dB | ]
| o _
1 L “"—w\.\_‘&m ..._l
dB~-D
] "“-mw%ﬂ_‘- n
. --'.\-'.,_\‘H-
-12.3 .
d B 1 1 1 ] i 1 ] 1 L
12.215km ‘ 28.284km
1.31um SHMF ¥5] LOSS
INDEY¥: 1.508060 :
P. W lus
GAIM: 3dB

Figure 3-7 Changing Position
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3.3.10 Mask Function

Data knob

MASK ON/OFF key

r—MASK 1 If the Fresnel reflection level is too high, the
wvaveform is distorted and the measurement result
on OFE becomes inaccurate. The mask function is used to
0 O reduce Fresnel reflection to improve linearity of
the displayed waveform. Up to three masks may be

set.

Move the MO marker to the mask position. When the MASK ON key is
pressed, the mask is set and "V" is displayed at the mask position.

By

repeating this procedure, up to three mask points may be set.

After setting three mask points, move the MO marker and press the MASK

ON
on
To
is
Do

key. The initially set mask point is unmasked and the mask is set
the MO marker.

clear a mask, press the MASK OFF key. Every time the MASK OFF key
pressed, masks are cleared from the one closest to the MO marker.
not forget to display the M0 marker before using the MASK OFF key.
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*:: TRE4S8 O0TDR MED bge ADURNTEST # %% DR: &4km
5.5 T 7 T i i T T T T .
—..f"'—\-: ._—_:\\ . ]
.-‘J-'ﬁ 2
4 [~ -
dB-D
-26. 3] -
dB 1 i { L i i 1 ! I _
6.60Gkm 1.998km
1. 3lum SHMF e
IHDEX: 1. 5808 LOSS
P.W: lus
GRIN: 3dB
Fresnel reflection at connection roint
x4k TRS8438 OTDR MFD bw ADVRNTEST ok DR: 64knm
[ e I - 3
5.5 T T T T 1 T T T T
dB | B
IR ]
- ' . ]
- - ';' —
4 L _
dB8-D
~-26. 91 7
dB 1 I ! ] e L 1 | t
0. 006km 1.998km
1.31lum SHF M8 LO0SS
INDER®: 1.3888
P. W: lus
GARAIH: 3dB

Setting a mask at the position
where Fresnel reflection occurs
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3.3.11 Marker Function

Up to three markers may be displayed. The obtained waveform can be

read digitally.

Marker keys MO. MI. and M2

3

MARKER.
EulCwlCw

Up to three markers can be displayed. The break
point position and splice loss can be obtained by
using M0, M1, and M2 keys.

Use the data knob to move a marker. When the marker
key corresponding to the marker to be moved is
pressed, a vertical cursor appears on this marker,
Turn the knob to move this cursor. The LEDs of MO,
M1, and M2 keys are used to indicate the marker
currently displayed on the screen. -(The marker
corresponding to the LED which is lit is displayed
on the screen.)

Symbols of M0, M1, and M2 markers are all the same.
When three markers are displayed, they are called
M3, M1, and M2 from the left., When two markers are
displayed, they are called M1 and M2 from the left;
that is, M2 must not be moved to the left of M1,

Marker moves

to the left. Marker moves

to- the right

All markers are cleared.
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ag ] 1 b ] i t ] i
.\‘I T
g
Al B \___ . 7]
dE-0 . : s Sy
~z7.p el T
€3 } I 1 1 1 ] L Lot
B.E22kn 83.533A
1. 31u3 SHMF Mi-M1 LJzs
INDEN: 1, 522% S.Z3ike 2.6343/kn
F.L_J! Suy C.18dE 17.3%96ky
Gl 249 B.35dBrua .

Figure 3-8 Marker

3.3.12 Examples of Measurement by Marker Function

(1Y Measuring the break point position
Using the MO marker, obtain the absolute distance from light radiation
end to break point,

¢ Example of measurement
Set the marker on the left of the Fresnel reflection. If Fresnel
reflection is not detected, set the marker to the position preceding
the back-scattering change point.

AR

The measurement result is displayed under M0 at the bottom of the
screen.
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(2) Example of measurement of fiber loss and splice loss
Using M7 and M2 markers, measure the relative loss and distance
between two points on the fiber cable to be measured. When measuring
the fiber loss, set the markers at two desired points on the fiber
cable. When measuring the splice loss, set the marker at the
beginning and end of splice change.

The result of measurement by this method disperses and involves-a
large error when the noise level is high. '

When measuring the splice loss, splice points may get blunted
because of pulse widths and light sensor amplifier fregquency
characteristics and conseguently the obtained result becomes
inaccurate. To obtain an accurate value, the three markers and the
LSA method. -

(See the explanation on the SPLICE/LOSS mode.)

| . Dispersion of data by noise

N Actual fiber loss

///.Dispersion of data by noise

'e— Actual splice loss,
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4% TAE458 OTDR MED by ADURHTEST s DR: 64km
| sem——— e T -

1.8 I T i H
dB |

i i i i i

4 I _
dB-D i
-38. 3 ' ' f L 7
d B ! [ I ! | L . ] L i
7 I4.728km _ _ 42.?22km
1.31um SHF Ma SPLICE .
IHDE®: 1.568084 38.373km
P.W: lus ~-15.18dB
GAIH: SdB Distance between light
radiation end and MO
Absolute wvalue
on vertical axis
Example of measurement of break point_position
kkk TH24538 OTDR MFD bw RDUARHNTEST #%k* DRE: 6&64km
E . 1
7.8 T 7 T T T T T T T
dB | _ b o
! S M2 ]
4 L i -
dB/D :
-25. @ i N
dB I 1 1 ! 1 1 { { '
B.8688km : 15.9388km
thoed? *Yisone D LEs=
A . .23 BKm
. lW: Sus 2.65dB \“\\\\ Relative distance
GRIH: adie 8. IodB kM between M2 and ML

Relative loss
between M2 and Ml

‘Loss between M2 and M1
{per unit length)

Measurement of fiber loss with two markers
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%% TRS845H OTDR MFD by RDURHNTEST %= DR: 64km
-2.9 . T T T T T T T T
dB | S : o B
| Ml -
—-“-_—U.R' A
- N\ -
5
i K2
- e

dB-/D
...16_9_ . . ‘ =
- dB ! 1 1 1 ! 1 1 1 M
18.938km 28.937km
%hgé‘}:{m STF e Szz‘éék 052 |
: - " M _Relative distance
- PLWE- lus 1.67dE
GAIN: GdB 15.46dB-kn between M2 and ML

Relative loss
\\\\ between M2 and M1
- Y Loss between M2 and Ml
{per unit length}

Measurement of splice loss with two markers

Display changes according to indicated markers and SPLICE/LOSS mode.

® When only one marker is displayed;

This marker's distance and level value.
® When two markers are displayed;
Relative distance and loss between two markers.
® When three markers are displayed;
In LOSS mode ..... Relative distance and loss between Ml

and M2._
In SPLICE mode ... Distance and level values of Ml.
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3.3.13 SPLICE/LOSS Mode Selection

The SPLICE mode is used to obtain the splice loss of the fiber cable -

to be measured. The LOSS mode is used to obtain the fiber loss by the
LSA (Least Square Approximation} method.

——— SPLICE key

‘-=——=7J

LED off: Ordinary mode for measuring loss
ﬁiiﬁ between two points
LED on : Mode for measuring splice or fiber
loss
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(1) Measurement in LOSS mode ({(by LSA method)
Set two markers M1 and M2 on the fiber cable to be measured, obtain
the approximate value with the LSA method, and display the loss. When
the MO0 marker is used, the distance of the fiber cable to be measured
can be obtained by connecting a dummy fiber cable to the light

radiation end.

k4% TRE458 OTDR

Pin by HADUAMNTEST =%

DR:

6dkm

m

2. 2 T T T T T T 1 T
Fresnel reflection
at splicing point

1 ]

A
l.31um SHF Mm2-M1 LOSS
INDE X : 1. 50068 16. 564km A. I5dB-km
P.l: Z2BR8n= S. 8448 12.938km
GAIH: 3dB B. 33dB-km
Loss between M1 and M2

{per unit length} 7
Relative distance
between M1 and M2

When dummy fiber is connected
to lLight radiation end

Set two markers M! and M2 so that Fresnel reflection is not detected
between them. (A linear approximation error occurs.,)
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{2) Setting in SPLICE mode
Using three markers MO, M1, and M2 obtain the fiber splice error.

¢ =2PW (PW = Pulse width setting)

M2

Set M1 at the splice change point and set MO and M2 at desired points
on the left and right fiber cables connected at the splice point.

When these markers are set, points m0 and ml are generated at a.
distance of 0 from M| respectively so that arithmetic operation can be
performed by the LSA method. (Points m{ and m0 are not displayed on
the screen.) When intersection point P! is obtained according to the
value measured between MO and m0 and the value measured between ml and
M2, the difference between levels P0 and Pl is the splice loss. The
reason for setting ml and m0 at a distance of O is that the
approximate line obtained near M| may be erroneous because Fresnel
reflection may be caused at M1, or splice points may get blunted
because of pulse width or light sensor amplifier frequency
characteristic. :

When setting the above markers, Fresnel reflection or splice loss must
not be detected between MO and m0 and between M2 and m] like the LOSS
node.
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k4% TRELDE OTDR MED bw ADUANTEST #a&#® DR S4km
T ¥

L r

_|
T
-12.3[ : M
dE: I | 3 1 1 1 { :! {
12.215%km 28. 2084k m
1.31um SHF M2-HM1 SPLICE
INDEX: 1.588848 5.372km 1.31dE
P.U:_ lug 3.214dE S.336km
GAIN: 3dB B, S9dE-km \—Relative distance
between MO and M1

Splice loss at ML
Measurement in SPLICE LOSS mode

3.3.14 vVideo Output

A composite video signal is output from the VIDEQ OUT terminal. The
hardcopy of screen data c¢an be output by c¢onnecting a video printer
using a cable with BNC connectors. Before taking a hard copy, press
the PAUSE key to make the waveform still. '
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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
{(TQB450).

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. In these plotters, IS0 A4 (210mm 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
onh 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 3-2.). '

and set the GPIB address switch of the plotter (currently connected
with the amin unit} to 31 (See Figure 3-10.).

Talker only bit ONLY ADDRESS

/NS N
5 4 3 2 1
Zla EE |
|

Figure 3-9 GPIB Address Switch of TQ8450

ADDRESS
7/ N\
5 4 3 2 1
0

Figure 3-10 GPIB Address Switch of Plotter
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(3)

Operation

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,

(4} 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 3-11, :
0.03 I T [ '
;0 ! T T T
! —
I
| —
I
|
0 J—
— q —
1 .
4 [~ | ]
dB/D 1 |
L ! ‘
~32.0 | [ =
a8 L | 17 [ [ l 1 3
0.000km ' : 3.897km
' MO :
0.85um MMF
INDEX:  1.5000 0.874km
PLW: 1us -14.104d8
GAIN: 3dB. :

Figure 3-11 Example of Plot Output
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4, MULTIREFLECTION
4.1 ABOUT MULTIREFLECTION

The optical pulse emitted from the light radiation end returns from the
break point of the fiber cable (to be measured) as Fresnel reflection
{(primary Fresnel reflection). It is reflected in the splice part of the
light radiation end, then it is reflected at the break point as Fresnel
reflection {secondary reflection). The repetitive reflection of the
output optical pulse within the fiber to be measured is called
multireflection. If the multireflection occurs, Fresnel reflection occurs
at points other than splice and break points.

ke TEHL4T5@ DTOR MFD bw RADURHTEST A ok ) DR: &64km
I 1
2_:3-f. T T T T T T 1 ‘ T T T
de | b . k
- ~ (, ‘
- ! T — — =
i E Primary Secondary _
4 L i reflection reflection 1
dB /D : _
-29.81 ; .
d B I I : | S i £ 1 ] 1 I
B. 686k m . . I.997km
1.31um SHF MB L 0ssS
THDER: 1, 58889 B.93%km -
P.W: 288ns -7.33dBE
BRIH: BdB

Splice point

i I/

Fiber to be measured ]*

' v Reflection at
/ splice point

Output optical pulseﬂr

Y

1 iy

Primary Fresnel .~
reflection : /‘ﬂ
i 0
Secondary Fresnel iﬂl' % — Secondary Fresnel
reflection e 1 —— 1 .éq reflection
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primary Fresnel %% 22t
reflection

Secoﬁdary FresnelJL -

1d id
Output optical pulse
. < 1f S
Fiber cable ; : :
to be measured 1 | t
Optical pulse ' =
repetition cycle T—i o ER\T‘Reflectiong
1f A L . A at break
- i point

If the fiber that is spliced at a distance of 1 from the light
radiation end is measured as shown above, secondary Fresnel reflection
occurs at 21. Actually, Presnel reflection occurs more times
(tertiary reflection, quaternary reflection, ...) but does not appear
because of the extremely low level. ’

If an optical fiber cable 1/2 as long as the optical pulse repetition
cycle is measured, secondary reflection occurs at the following point:

I f A »"“".-

Secondary Fresnel

ST IS TEEEERERE R REREERS

reflection § T reflection
Fresnel reflection F 21f ﬂ
point

Assume that the optical pulse repetition cycle is 14, the fiber length
is 1f, and 1d is less than 21d; primary Fresnel reflection occurs at
the remote end of the fiber and secondary reflection occurs at the
remote end of the fiber and secondary reflection occurs at a distance
of 21f. i '

This is at the position of (1f - (1d - 1f)) from the light radiation
end of the fiber.

When the distance range is set to 64 km, the output optical pulse

repetition cycle becomes approximately 860 us (equivalent to the fiber
length of approximately 86 km). If a 60-km fiber cable is measured in
this range, secondary Fresnel reflection occurs at the following point:

60 (km) - (86 (km) - 60 (km)) = 34 (km)
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TO

1
2)

eliminate multireflection,

Adjust the splice point or apply matching cil (optical bond).
Increase the distance range if multireflection seems to have
occurred. (The distance range must be at least two times as long
as the fiber length.)
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5.1

QOPERATION PRINCIPLE
MAINFRAME
Figure 5-1 shows the TQ8450 mainframe,

The signal issued from the 100 MHz crystal oscillated is divided into
clock pulses by the clock generator according to the set distance range
and span. Using these clock pulses, the timing generator generates timing
signals for the ADDER circuit, LD emitting trigger, and mask trigger. The
LD emitting trigger signal is sent from the timing generator toc the
plug-in unit to turn LD on; its beam is input the fiber and the returned
optical signal is converted to an electric signal and sent to the
mainframe.

The A/D converter converts the signal sent to the mainframe to a digital

"value. The A/D converter operates according to the block generated by the

clock generator. Up to about 16000-point data is converted data to the
data {same points) from RAM1, then the result is stored in RAM1 again.
This operation is called summation averaging and it is effective for noise
suppression, In the MONITOR mode, the averaging count is 256. 1In the
AVERAGING mode, it is 65536.

When summation averaging is finished, CPU1 moves the RAM1 data to RAM2 for
log conversion. After log conversion, data is transferred from RAMZ to
the bus of the CPU2 (display control) through RAM3. Then, the CRT
controller converts this data to the display data and stores it in the
video RAM. Moreover, the CRT controller outputs vertical and horizontal
synchronizing signals for CRT operation, These signals are input to the.
CRT driver together with the video RAM data, then displayed on the CRT
screen., : - :

On the other hand, the CRT driver generates a composite signal and outputs
it through the Video Out terminal.



TQ8450
OPTICAL FIBER REFLECT METER

-

INSTRUCTION MANUAL

5.1 MAINFRAME

HRLY
i0ap A

mWV|::

¥

MOOTQUTRW -G ©ANHTA
plrag £ay
— i :
1471
1 10329uU0)
: g149
j01ju0) »
143
1930114 v
{ewidyl i
ZHvy :
h—, ‘ ;
THYY i
43411Q Mo Mo
1ajut ey £Ada 24/1
THOY
—
2Hoy
- 1ndd J50
. —> ZIRGOT
L3 2nda
- I01813U2Y 3 J03EI2UDY
e Woman Jurut] $201)
e CHYY
J0ATI] W HYE k—l  jo1ju0g e _IIIJ
1342 02pIA 142
e— < i16}I94AU0] ¢
THv 4a4Gv asy
A

+

—©

1

{udngg el

jotju0)]
wringg

ndue)
Jopeuy



~ TQ8450
OPTICAL FIBER REFLECT METER
INSTRUCTION MANUAL

5.2 PLUG-IN

5.2 PLUG-IN
Figure 5-2 shows the plug—-in block diagram.

In the plug-in unit, the LD pulse generator generates LD pulses (having a
preset pulse width) according to the LD trigger signal sent from the
mainframe, inputs these pulses to the LD driver to let the LD emit the
beam, The LD module {(Q84521) is provided with two wavelengths 1.31 um and
1.55 um which are switched with the front panel switch.

LD pulses are also input to the mask pulse generator to ocutput a mask
signal that operates the A/0 driver to close the A/O switch; thus,
preventing Fresnel reflection at the light radiation end toward the light
receiving side is prevented. Also, linearity deterioration caused by _
amplifier saturation {(because of excess input) is prevented. When a Mask
Timing Trigger signal is input from the mask pulse generator, the A/O
-switch is closed to mask Fresnel reflection at the desired point.

The thermo-controller maintains the LD temperature at 25°C to prevent
waveform and output level change caused by LD temperature change. If the
LD temperature is abnormal, the thermo-controller issues a signal to the
mainframe to let the LD stop radiation.

The LD pulse is input to the fiber cable and the returned light is
converted to an electric signal by the APD. The converted signal is
amplified by the I~V convertexr, then sent to the mainframe. Since the
level of the light that returns through the test cable depends on the
wavelength and pulse width, it is necessary to adjust the amplifier gain
and light level. This adjustment can be made by inputting a Gain Control
signal from the mainframe. '
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GPIB (REMOTE CONTROL)

6.1 GENERAL

The TQ8450 optical fiber reflect meter can be operated remotely with the
GPIB (General Purpose Interface Bus conforming to IEEE 488-1978) supplied
together with the mainframe. ‘

6.1.1 Outline of GPIB

The GPIB is an interface system used to constitute an automatic
measurement system by connecting a measurement instrument and
peripheral devices with a simple bus cable.

It is more expansible than the existing interface systems and
compatible with the systems of other companies electrically,
mechanically, and functionally. Various systems, from a simple system
using only one bus cable to a system having high-level functions, can
be constructed. '

In the GPIB system, addresses are assigned to the devices connected to
the bus line firstly. FEach device can take one or more of three :
parts, controller, talker, and listener. Only one talker can send
data to the bus line and multiple listeners can receive the data.

The controller specifies the address of the talker and listener(s) to
transfer data from the talker to listener(s). Moreover, the
controller (talker} sets measuring conditions for the listener.

Eight bit-parallel and byte-parallel data lines are used to transfer
data between devices (asynchronous two-way data transfer). High-speed .
and low-speed devices may be mixed as desired because of the
asynchronous system. ‘

The data (messages) transferred between devices involves measurement
data, measurement conditions (program}, and commands expressed with
ASCII codes.

Beside data lines, there are three handshake lines for controlling
asynchronous data transfer and five control lines for controlling the
information flow on the bus.



TQ8450
OPTICAL FIBER REFLECT METER
INSTRUCTION MANUAL

6.1 GENERAL
Data line (x 8)
Transfer control line (x 3
Bus control line (x 5) IFC, ATN, SRQ

q > REN, EOI
GPIB || | | N 1 P\\\ L1 DAV, NRFD

RA U NDAC
(165) | [T] |lI|\l|l|>
M IOITTT 10T o e
Interface Interface _Interface | Interface
G| e | [Timatcon | [Tntenen
and listeHEr; ‘listener)
Device A Device B Device C DeviceD

Figure 6-1 GPIB Bus Line

e The handshake line supplies the following signals:

DAV (Data valid) : Indicates whether the data is valid.
NRFD (Not Ready for Data): Indicates whether data reception is
enabled.

NDAC (Not Data Accepted) : Indicates whether receptlon has been
completed.

e The control line supplies the following signals:

ATN {Attention) : Discriminates the signal on the data
line between address, command, and other
information.

IFC (Interface Clear) : Clears the interface.

EOI (End of Identity) : Terminates transfer of data.

SRQ (Service Request) : Requires the controller to start
services. '

REN (Remote Enable) : Controls the device that can be

controlled remotely.
6.1.2 GPIB Standard and Specifications of GPIB of this Unit

IEEE488-1978

ASCII (or binary codes when the packed
format is used)

Logical level :+ Logical "0" (high) --—» +2.4 V or more

' Logical "1" (low) -~ +0.4 V or less
Open collector (except EOI and DAV)
"Low" output voltage —-— +0.4 V or less
(48 mA)

"High" output voltage —-»x +2.4 V or more
{-5.2 mA)

Standard
Code

Driver specifications

.
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Cable length

Connector

Receiver specifications:

Address specifications :

+0.6 V or less ~—+ "Low"

+2.0 V or more -—+ "High"

Thirty-one different talk/listen addresses
may be specified with ADDRESS switches,

The bus cable length is limited as follows:
(Number of devices connected to bus) x (2 m
or less) <200 m

24~-pin GPIB connector 57-20240-D35Aa
{(Anphencl cor eguivalent)

Signal name |Pin No.
GND, LOGIC 24
GND. (ATN) 23
GND, (SRQ) 22
GND. (IFC) 21
GND. (NDAC | 20
GND. (NRFD | 19
GND. (DAV) 18

REN 17
D10 8 16
DIG 7 15
DIO § 14
DID 5 13

/@\ Pin No.l Signal name
12 SHIELD
\\¢;=:=:::N 11 ATN
[ 10 SkO
3 (9
4 [19 9 IFC
1] (3
29 8 NDAC
£y [
EE] 7 NRFD
K
K 6 DAY
ERK -
EHE 5 ~E01
ER
\J 4 10 4
\\“‘\x\, 3 DIO 3
\\\éézg%/// 2 DIO 2
1 0i0 1

Figure 6-2 GPIB Connector



TQ8450
OPTICAL FIBER REFLECT METER
INSTRUCTICN MANUAL

6.1 GENERAL

Interface functions: (Table 6~1)

Table 6-1 Interface Functions

[X]

Code Function

SH1 Source handshaking function

AH1 | Accepter handshaking function

——r————— RN W

WhaTAN IO =K -
Ty - - R N RN

5 Basic talker functions, serial polling function, talker-only.
function*, and listener-specified talker cancel function

1.4 Basic listener function and talker-specified listener cancel
function

SR1 Service request function

RLA Remote function

PPO No parallel function

DCO Device clear function

DTO0 | No device trigger function
Co | No controller function

B2 Tri-state ocutput

6.1.3 Connecting GPIB System Components

The GPIB system comprises two or more devices, When setting up the
GPIB system, give attention to the following points:

{1) Check the devices (controller and peripheral devices) to be connected
for preparation and operation with reference to their Instruction
Manuals.

(2) The bus cable for connecting the measuring device and the controller
must not be longer than is needed., Hach bus cable length must be
shorter than is specified. The overall bus cable length must be
shorter than 20 m.

(Number of devices connected to bus) x (2 m or less) <20 m
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ADVANTEST standard_bus cables follow:

Table 6-2 Standard Bus Cables (Option}

Length | Designation

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

.(3) A standard bus cable is provided with piggy-back connectors. Since a
connector has both male and female connectors, two connectors may be

overlaid. Do not overlay three or more connectors.

fasten connectors with the screws.

Do not forget to

'(4) Turn on the GPIB system components after checking their power
requirements, ground condition, and other settings if required. All
devices connected to the bus must be powered; otherwise, the whole
system operation is not guaranteed.’

6.1.4 GPIB-related Key, LED, and Switch on Main Frame Panels

(1) LOCAL key

wWhen TQ8450 is remotely controlled (REMOTE LED on), this Key is
used to cancel remote control and make panel keys effective. When
this unit is powered, the LOCAL mode is set automatically.
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(2) REMOTE LED

This LED lights when TQ8450 is under the external controller.

Front panel keys are ineffective,

(:) GPIB Address Switch

Address switch bits 1 to 5 are DIP switch keys for setting a

talker or listener address on the TQ8450 GPIB.

Bit 1

Srr—

-~

Not used ~————
GPIB Address setting

Figure 6-3 GPIB Address Switch

CAUTION

The address code must be set before setting the POWER switch to ON.
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6.2 SERVICE REQUEST

This unit issues a service request (5QR) to the controller when the S0
mode is set and 1 is set in each bit of the status byte.

When a service request is issued, the controller performs serial polling
to send status byte contents.

Parameter error
Not used
Printer end
Averaging end

RAS
Measurement end
Syntax erxror
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Table 6-3 GPIB Commands (1/2)

6.3 GPIB COMMANDS

]

Command | Parameter Function Inlt%al
setting

C None Same as SDC and DCL (settings do not change)

Z None Initializes all set values ‘

Sn n=20 Issues a service request 81

n=1 Does not issue a service regquest
SMKn None Masks a service request &
DLn = Delimiter mode CR/LF + EOI DLO

Delimiter mode LF only
Delimiter mode EOI only

fo J= N e i © =
no ] ]
- o= O

SLn = String delimiter ","
= String delimiter LF
MON None Selects the MONITOR mode
AVE .None Selects the AVERAGE mode
PSE None Selects the PAUSE mode
PRT None Printer output
PFD None Feeds paper
PSp None Stops printer
CLR None Clears markers
MKRn n=20 Displays marker 0
n=1 Displays marker |
n =2 Displays marker 2
MSKn n=20 Mask on
n =1 Mask off
LSRn n=20 LASER OFF
n=1 LASER ON
DRn n=20 DISTANCE RANGE 128km
n =1 DISTANCE RANGE 64km
n=2 DISTANCE RANGE 32km
n=3 DISTANCE RANGE 16km
n=4 DISTANCE RANGE Bkm
n=>5 " DISTANCE RANGE 4km

* The maximum
80.

number of characters in one command processing line is
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Table 6-3 GPIB Commands (2/2)

nn = Character string enclosed by same special characters

. *Initial
Command | Parameter Function setting
X5Tnn n =0 EXPAND START
to 128
XSPn nn = 0 EXPAND SPAN
to 8
SSTnn nn = 0 STORE EXPAND START
to 128
SSPn nn = 0 STORE EXPAND SPAN
to 5 ’
VPS nn = -30 | VERTICAL POSITION
to -15
VSLn n =20 VERTICAL SCALE 4'dB/DIV
n =1 VERTICAL SCALE 2 4dB/DIV
n= 2 VERTICAL SCALE 1 dB/DIV
n=3 VERTICAL SCALE 0.5 4B/DIV
GANN n=20 GAIN 0 dB/DIV
n=1 GAIN 3 dB/DIV
n=2 GAIN 6 dB/DIV
n 3 GAIN 9 dB/DIV
PWn. n =0 PULSE WIDTH 5 usec
n =1 PULSE WIDTH 1 usec
n=2 PULSE WIDTH 200 usec
n 3 PULSE WIDTH 50 usec
IDEnn nn = 1.4 | INDEX
to 1.5
LSSn n=20 LOSS
n =1 SPLICE
WLn n=20 1A 0.85 um
n= 1 A 1.31 um
n=2 A 155 um
WEKAnNn nm = 0 Moves marker ©
to 500
WKBnn nn = 0§ Moves marker |
to 500
MKCnn nn =0 Moves marker 2
to 500
LBLnn Selects the LABEL mode.
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Table 6-4 Read Commands
Command Function
RPI Reads the connected plug-in unit
RGAN Reads the gain
RVSL Reads the vertical scale
RVES Reads the vertical position
RDR Reads the distance range
RST Reads the start point
RSP Reads the span
RMER Reads the marker read-out -operation
RLSS Reads the loss between markers and
the distance from splice point
RPW Reads the pulse width
RLBL Reads the label
RIDX Reads the index

6 - 10
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Table 6-5 wWaveform Data Read Commands and Formats

Command

Function

RDTB

Binary output, 1 byte per data

Data is output assuming that the bottom of the screen is 0 and the
top of the screen is 255.

The data volume is minimum,

ooooaooc - - .. Delimiter

Binary output, 2 bytes per data
The upper one byte expresses the integer part and the lower one byte
expresses the fractional part. :

OO0ooogory - - - belimiter

e e e N

RDTL

Binary output, 4 bytes per data
The upper two bytes express the integer part and the lower two bytes
express the fractional part.

(] o Ut o | R Delimiter

RDTS

ASCITI output, 7 byteé per data
A comma (,) or LF is output as a delimiter between strings,

~XX¥, XX, —-XXX. X%, .« « » Delimiter

\ s

String delimiter

6 - 11
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6.4 PROGRAM EXAMPLE

This section gives an example of progrémming with the FACOM 9450 and HP200
Series controller,

6.4.1 Example of Programming with FACOM 9450

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

1000 OPTION BASE 1
1010 OPEN #5:$IBO
1020 ECR #5:'0A°
1030 IFC #5

1040 SDC $#5:2

/1050 WAIT DELAY 1
1060 CONNECT #5:30=2

1070 OUTPUT #5:"RDYW"&@0D@ —————— Qutput data format

1080 CLOSE #5 : 1-byte binary: Output

1080 I specification
1100 !t (Upper byte Integer part)

s aw

1110 OPEN 35:IBO,FIXED(1004) {Lower byte
1120 EOR #5:'0A°

1130 IFC #5 }

1140 WAIT DELAY 7

1150 CONNECT #5:30=2

Fractional part)

1160 DIM A%(1004) Input data: 1004 bytes

1180 GET #5:A% - — {including delimiters OD and OA)
1200 FOR I=1 TO 501 ' - '

1200 PRINT A%(I) L — —  pata input

1210 NEXT I
1250 CLOSE #5
1260 END

6 - 12
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6.4.2 Example of Programming with HP200Q Series Controller

10
20
30
40
50
60 INTEGER Tq

70 Ta=70"1

80 :

90 OUTPUT Tg; "MON

100 OUTPUT Tq;"LSR1"

120 OUTPUT Tq;"IDX1.,4657"
130 QUTPUT Tq;"DR2,PW1,GANT"

Example program 1

Measurement setup

am bm pm aw awm

GPIB address of TQ8450 OTDR

Monitor mode

turn on laser. output
refractive index = 71,4657
distance range = 32 km range

140 pulse width = 1 um
150 gain = 3 dB
- 160 QUTPUT Tq; "XSP5,XST10" span = 16 Kkm

170 start = 10 km

190 ERD

6 - 13
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10
20
30
40
50
60
70
80
90
100
110
120
130

140

150
160
2170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
32¢

Example program 2

tm = am im ew

Read setup of OTDR

INTEGER Tq

DIM Pi$ [40],Dr$[40]),5t$[401,8p$[40] ,Pw$([40],Gain$ [40]),Index$[40]
Tq-701 ! GPIB address of TQ8450 OTDR

OUTPUT Tg; "RPI" ! read
ENTER Tq;pi$
OUTPUT Tqg;"RIDX"
ENTER Tq;Index$
QUTPUT Tqg;"RDR" + read
ENTER Tq;Dr$
OUTPUT Tg;"RST"
ENTER Tq;St$
QUTPUT Tq;"RSP" ! read
ENTER Tq;Sp$ ‘
QUTPUT Tq; "RPW"
ENTER Tq;Pw$

read

read

read

QUTPUT Tdq:"RGAN" ! read
ENTER Tq;Gain$

1

PRINT "plug in =",Pi%
PRINT refractive index =",Index$
PRINT *"distance range =",Dr$
PRINT "start =", 5t$
PRINT "span - =",SP$
PRINT "pulse width =", Pwh
PRINT "gain =",Gain$

END

6 - 14

plug in

refractive index
distance range

start distance on CRT
distance span on CRT
pulse width

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

150

160
170

180

190
200
210
220

10
20
30
40
50
60
70
80
920
100
110
120
130
140
150
160

Example program 3

Service request

[N T

INTEGER Td,Select code
INTEGER Srgmask

Tg=701 ! GPIE address of TQ8450 OTDR

Select_code=Tg DIV 100 :
1

Srgmask=IVAL("00011111",2)
QUTPUL Tqg;"SMK";Srgmask
OUTPUT Tq;"S0"

GPIR select code

: only average complete
! set mask '
! enable service regquest

ON INTR Select code GOTO Ave end

ENABLE INTR Select code;2

OUTPUT Tq;"AVE" :
S5leep:GOTO Sleep .

Ave_end:BEEP
PRINT "average completed.”

~ END

Example program 4

- am G 4w

INTEGER Tg

DIM Dbuf$ [503],¥(0:500)

Tg=701

]

OUTPUT Tq;"DLO"

OUTPUT Tq;"RDTIB"

ENTER Tq;Dbuf$

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

NEXT I '

END

start averaging _
wait for interruption

Read data block by 1 byte format

GPIB address of TQB8450 OTDR
delimiter CR.LF+EOI
data 507 bytes, delimiter 2 bytes

format conversion

6 - 15
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10
20
30
40
50
60
70
80
S0
100
110
120
130
140
150
160
2170
180

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220

Example program 5

Read data block by 2 bytes format -

A= W bm B 4w

INTEGER Tq
REAL Y (0:500)
INTEGER Dbuf (0:501)

REAL A

Tg=701 ! GPIB azddress of TQ8450 OTDR
¥

OUTPUT Tq; "DLO" ! delimiter CR,LF+EOI

OUTPUT Tq;"RDTW"

ENTER Tq USING "#,W"Dbuf (*)
REDIM Dbut (0:500)

A=1/256

MAT Y= Dbuf* (A)

END

Example program 6

Read data block of 4 bytes format

INTEGER Tg
REAL Y{0:500)
INTEGER Dbuf (0:1002)

REAL F,X,2

Tg=701 ! GPIB address of TQ8450 OTDR
1 .

OUTPUT Tq;“DLO" ! delimiter CR.LF+EOQI

OUTPUT Tq;"RDTL"
ENTER Tq USING "#,W,;Dbuf(*)
F=2" (~16)
FOR I=0 TO 500

X=Dbuf (2*I+1) *F

IF X<0 THEN X=1+X

Z=Dbuf (2%*1)

Y{I)=2+X
NEXT I
END

6 - 16
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10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160

INTEGER Tq

Example program 7

Read data block by 8 bytes format

DIM Dbuf$(0:500) [8],D$[2], ¥(0:500)
! GPIB address of TQ8450 OTBR

Tg=701

1

OUTPUT Tqg;"DLO"

QUTPUT Tq;"RDTS"

ENTER Td;"Dbuf$ (*) ;D$

FOR I=0 TC 500
Y{I)=VAL(Dbuf$(I})

NEXT I

END

! delimiter CR,LF+EOI

6 - 17*
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7. SPECIFICATIONS

TQ8450
Model name TQ8450
Distance range (km) 16, 32, 64, 128
Reading resolution 1 m min.
Horizontal | Span | 16 km range 0.5, 1, 2, 4, 8, 16
axis {(km) |32 km range 0.5, %, 2, 4, 8, 16, 32
64 km range 0.5, 1, 2, 4, 8, 16, 32, 64
128 km range [ 0.5, 1, 2, 4, 8, 16, 32, 64, 128
Accuracy +3 m +2 x 10‘5 X Measured value {m)
TExcluding the error depending on the group
refractive index)
Vertical Scale 0.5/1/2/4 (dB/div) x B div,
axis
Reading resolution | 0.01 dB
Linearity 0 to 5 dB: +0.3 dB or less
0 to 10 dB: +0.5 dB or less
0 to 15 aB: +0.7 dB or less

Averaging MONITOR mode

28 times {Specified time: About 0.7 sec.}

AVERAGE mode

216 times {(Measurement time: About 60 sec.

in 64 km range)

Group refractive index setting

The refractive factor of the fiber cable may
be set in 0.0001 steps from 1.4000 to i.6000.

Marker setting

Up to three points may be set.

Mask function

Up to three points may be masked with optical
masks.

Memory function

When the power is turned off, the preceding
measurement conditions are saved.

CRT 5.5 in.

Interface GPIB is a standard unit supplied together
with mainframe. (As per IEEE488-1978)

Printer The data displayed on the CRT screen is

copied by the built-in thermal printer,.

Video output

Qutput impedance 75 ohm, Composite signal
{(NTSC system), BNC connector
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Operating conditions

Ambient temperature 09C to +409C,
Relative humidity 85% or less

Storage temperature

Ambient temperature -200C to +600C

Power source

90 V AC to 130 Vv AC, 48 Hz to 66 Hz

Power requirement

140 V AC or 1less

Qutside dimensions

Approximately 330 (W) x 177 (H) x 450 (D) mm

Weight

Approximately 14 kg

Accessories

Power cable (x 1)

Fuse {x 2)

Instruction Manual (x 1}
3P-2P adapter {x 1)
Recording paper roll (x 3)

084501/084502/084505/084506/084521

Mainframe TQ8450

Plug-in unit model name|Q84501 Q84502 Q84505
Suitable fiber SMF SMF MME

Probe Wavelength (um) 1.31 +0.02 1.55 +0.03 0.85 +0.02
Pulse : )

Pulse width (us) (0.05|0.2|1 |5 |G.05|0.2}1 |5 |0.01}0.05}0,.2 1
Dynamic range (single- |13 16 {201{23(10 13 (17{20] 11 i5 18 22
sided back-scattering)

Mask function Provided (optical) Not provided
Optical connector Fcl)
Laser product classing |21 CFR Class 1

1) If you use a connector other than FC, contact us.
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7. SPECIFICATIONS
Mainframe TE8450
Plug~in unit model name 084506 084521
‘Suitable fiber MME SMF
Probe Wavelength (pm) 1.31 20.02 1.317 20.02/1.55 +6.03
pulse Switchable
Pulse width (us) 0.05{0.2]1 5 0.05} 0.2 1 5
Dynamic range ({single~ |13 17 |21{24312/10(15/13119/17|22/20
sided back-scattering)

Mask function

Provided (optical)

Optical connector

pc!)

Laser product classing

21 CFR Class 1

1) If you use a connector other than FC, contact us.

7 - 3%
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1. EXPLANATION OF OPERATION

1.1 OUTLINE

1.1.1 Principles of Measurement with OTDR

When light enters optical fiber it causes backward scattering of light
as shown in Figure 1-1. :

Light:? " .

,7

Backscattered light propagating
through the optical fiber

Ny

\

GRAD

iCORE

—=Refractive index

Figure 1-1 Backward Scattering of Light

Light scatters in optical fiber at places where the refractive index
of the material is uneven, and back scattered light is the beams of

this scattered light returning to the side where they entered.

CTDR

uses this back scattered light to detect defects in optical fiber.
Here Figure 1-2 shows the basic configuration of OTDR. -

e |

Ebsivirptaninl

Gptical
fiber to bel
measured

____________________________ 1
Optical switch
Optical
Pulse transmitter __1150—_
Y
generator @,,_, > ?
LD . 11
Optical
N receiver
Display Averaging
unit processor
: AFPD

Figure 1-2 Basic Configuration of OTDR
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The following explains how OTDR makes measurement (Figure 1-2).

The laser dicde is pulse-driven, and the resulting pulse light is
input to the optical fiber. Then, the optical switch is switched to
the optical receiver and the back scattered light from the optical
fiber is presented to the optical receiver.

The light is converted into an electrical signal by APD. The signal
is passed through the averaging processor to raise its 5/N ratio and
output to the CRT for display.

The equipment consists primarily of the main unit and PLUG IN,

detailed as follows:

Table 1-1 Board Name and Relationship with Figure 1-2

Block name in Board name
Figure 1-2
Main unit (TQB450) | Averaging processor AD _ {BLP-014529)
ADD (BLP-014530)
Display unit CPU_M {BLP-014524)
) CPU S (BLD-014525)
MOTHER {BLQO-014526)
PLUG IN Pulse generator TIMING
. . - BLD-014538
Optical transmltter._ LD DRIVER, LD (BLD—014540)
Optical switch A/0 SWITCH
Optical receiver APD BIAS, APD BLC-014536
RECEIVER BLK-014535

1.1.2 Performance of OTDR

The distance resolution of OTDR is increased by raising the speed of
the AD converter. For example, to obtain a im resolution, a 10C MHz
sampling clock is generally needed. This equipment, however, uses a
25 MHz sampling frequency; yvet, by using a technique known as
interleaving, it obtains a high resolution equivalent to that obtained
by 100 MHz sampling. If the S5/N ratio is improved, measurement can be
taken of long-distance fibers. This is accomplished by taking the
following three measures:
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(1)

(2}

(3)

Increased LD output _ _
The greater the LD output, the greater the level of back scattered
light, making it possible to detect back scattered light from far away.

Averaging : _

An addition averaging procedure is used to improve the S§/N ratio. It
permits noise components to be suppressed and only the signal
component to be taken out,

Improved S/N ratio of receiver

The level of the back scattered light detected by APD is amplified by
the receiver board. By increasing the §/N ratio of this board, the
performance of OTDR is improved.
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1.1 QOUTLINE

1.1.3 Overall Block Diagram

ottt ™~
! ]
| I
| TIMING D LD ; |
("'—""'-"O——' - - — —_—
| I | DRIVER _g_.—-o <
|
[ A/0 SWITCH {
f RECEIVER |
,——(IJ———- —] arT - * APD i
| BIAS |
| APD
| |
r PLUG IN l !
SN e =
[ |
I
N e
| AD \|  apbp MOTHER /
Y S (DISPLAY - CRT
%.TRIG | CONTROL)
i .
| ADD
Fay
l
|
|
[
| =
P cpy cru
GPIB l‘ > MATN ) SUB ——3] PRINTER
l
: [ +24v
I - oV PANEL
PANEL
| - 12V ‘—/LJ‘ MAIN SUB
| e 4] DV
' -
08450
U .- N |

Figure 1-3 Block Diagram

CPTICAL
FIBER
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1.2 EXPLANATION OF BLOCK DIAGRAM

1.2 EXPLANATION OF BLOCK DIAGRAM

The PLUG IN is-configured as shown in Table 1-1.

1.2.1 Timing

*Z TRIG (FROM AD)

{FROM AD)
#*MASK
B
)
PULSE
WIDTH ¥ 1J LJ, '
CONTROL B

L

—() ZERQ
{TO RECEIVER)

X
B | B | B| B
g

]

B
Q

[DELAY

u% qgu%

H% ki

?gf

*ON

TC LD DRIVER

Qu%

TO A/O SWITCH

Figure 1-4 Timing Board

The pulse to drive the laser diode is produced using the Z TRIG signal

from the AD board (TQ8450).

capacitor.

produced by this board.

The pulse width TW is determined by the
value of the resistor connected from U4 to U10 and the capacity of the
The pulse signal used to switch the A/Q SWITCH is also

The A/0 SWITCH is initially set to the LD

side and, when light emission by LD is finished, switched to the APD

side.
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1.2 EXPLANATION OF BLOCK DIAGRAM.

1.2.2 LD Driver (BLD-014538, BLD-014540)

By changing the pulse from the Timing Beard for LD drive, this device
drives the LD. The laser output is determined by the current value,
so the output is controlled by changing the current value. R51 is a
VR used to adjust the output of laser light. In addition to its
function to drive LD, the LD Driver comes equipped with devices to
protect the Slow Starter circuit, Ready circuit and LD.

PULSE IN
{FROM TIMING})

*LD

-12V0—e—rmr , e O -VE

R14) JV

v

N

Figure 1-6 Slow Starter Circuit

Figure 1-6 shows the Slow Starter circuit. . The moment the power
switch is turned on, this circuit is started and gradually raised to

the power supply level with a certain time constant. Consequently the
overall drive circuit is protected.
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The time constant is determined by R1i14 and C10, and T-type LPF is
incorporated in the input and output parts so that low-frequency noise
is eliminated by C9.

+5V +5V
i %IOK _J
T Jus

o
™ *Coor, %00t

z +5V +5v
‘; . 10Kj: = 10X

| L -

(TO A/D)
- J).
lZKi 18.21(

Figure 1-7 Ready Circuit

The Ready Circuit detects the internal temperature of LD with a
thermistor and, when the internal temperature of LD is in the range of
20° - 30°C, generates a *READY signal and lights up the READY LED

on the front panel. Resistance values against the temperature of the
thermistor inside the LD are ' S

309 8.2 ki
25°¢C 10 k§
20°¢ 12 k§

80 the temperature is determined by the comparator in the output part,
to generate the *READY signal.

Further, the Peltier effect is utilized to keep the temperature at a
constant level, The input voltage of U3 is varied by the influence of
the thermistor. Accordingly, by using signals *COOL+ and *CQOL~-, the
temperature is kept constant by expanding the potential difference
between the two.
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1.2 EXPLANATION OF BLOCK DIAGRAM

1.2.3 A/0 Switch

A kind of optical switch, this switch uses the acoustic optical effect
to switch the light between two directions. Figure 1-8 shows its
working principle. When an ultrasonic wave is applied to matter, the
light input to that matter causes the Bragg diffraction to occur,
which in turn polarizes the light. This takes place because the
ultrasonic wave forms cocarse and dense waves inside the matter. And,
because the refractive index varies in the coarse and dense parts, a

difference in the optical path results. The A/0 Switch operates on
the basis of this principle.

Light

=
é

Ultrasonic wave

Figure 1-8 Bragg Diffraction
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1.2 EXPLAN.ATION OF BLOCK DIAGRAM

1.2.4 AD (BLP-014529), ADD (BLP-014530)

] |
|

N W oo of—{apa v 7 (TC ADD}
[FROM o VIN |
PLUG IN): % |

START = COUNTER
CLK POSITION I P
L » CONVCK
SELECTOR I
—1] |
1)1 COUNTER [
2 2
. 1 K T [>cx ¢ |
100#Hz 2 | Trig A T |
0 e s
DISTANCE P {*% Trig (TO TTMING)
PR CONVCK |
DATA ;
*32CLR l
COUNTER T - ]
count —boy g >I ASl v 12
EP |
*3ICLR D W bck o — |
CLR 1|
Number — l
of
COUNTER RAM Memory  averaged 1
capacitor .. U 1)
, SR
25MHEZ ~or—wd CP A DOUT D © KMASK . > 0 END (TO
(TO TIMING) [
R ) |
|*START {From CPU M)’
i #MASK OFF |
Din
*7 Trig COUNT ]
SHIET NEERT
RESISTOR

Al Vv 16 B0

|
: %D:)I gol ™~ 4 2 To ADD
{(MASK POINT) CONVCK :D_, oK |
*nV Tri ||
g __3_133: ALL ™ 4

I*DOUT (From CPU M)
1

Figure 1-9 AD (BLP-014529)
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| u46 |
I of——x ) RAM . :
R iemp— ) SI— b ol— w I3 AT ADs-1723D O — | D BUS DO v D15
{FROM AD} | B i (TO CPU-M}
| ! I DOA] . l
| DLA *DLA
ES)
Q A RAM )
N0 s D D AT ADS-2r D O
m.\ B
| DOB —|
DLB *DLB .
U46
Q A :
D s Yo o = ) A== nps-1[ P 9 —
B
| ron]
i “Lra DOA
56
o A RAM _
L—aD s D0 Q —dp A,_‘_ADSHE_\P,D o—
5 -
I DOB
DLE *DLB
MUX Us,16 SELECTOR
u45
DL 055 L _marLA
of—> aps-1 — —=ALB
—DLA
.S A —
—DLB
u26, 36 ) —= DOA
pouT T
(- DOB
of—> nDS=-2 SEL
+5Y
'

Jpn

Figure 1-10 ADP (BLP-014530)
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The signal from PLUG IN is AD-converted in the AD Board. The
digitized signal is then stored in RAM on the ADD Board, from which it
is sent to CPU M.

AD BOARD ADD BOARD
- - — == L T R
l bl - |

FLUG IN :‘A/D Convertor |—}—I RAM l»l cCPU M
| 1 |
L J; |
o
I :
="
| |
Ilr- RAM —li
| |
| I
!-— RAM —i
I |
L — |

FPigure 1-11 Flow of Measurement Data

As shown in Figure 1-11, the RAM on the ADD Board comprises four
sections, each of which has 4K bytes capacity, providing a total 16K
bytes of space to store data. This RAM area is varied by distance
range in such a way that it is used as a 4K, 8K and 16K RAM. For the
AD Board, on the other hand, two sampling clocks -- 25 MHz and

12.5 MHz -- are used depending on distance range. This relationship
is shown in Table 1-2. : '

- 12
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1.2 EXPLANATION OF BLOCK DIAGRAM

Table 1-2 Internal AD Operation vs. Distance Range

Distance 'Number SPAN Sampling { CRT reading | Number of Number of
range of data (km) block resolution interleaved | over- Monitor
{(km) points {ns) (m) times samplings
128 256 32 0
64 128 16
32 64 8
128 16K 80
16 32 4
8 16 2
4 8 1
64 128 32 0
32 64 16 0
16 32 8
16K 40
8 16 4
4 8 2
2 4 1
16 32 16 ' 0
8 16 8 0
8K 4 40 8 2 4
2 4 2
1 2 1
4 8 8 0
2 4 4 0
4K 40 4
1 2 2 0
0.5 1 1 0

1 - 13
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e Addition averaging
Data from AD is added by the Adder located in the input part of the
ADD Board. There are 256 additions in the Monitor state; when being
averaged, averaging by addition is performed 256 x 256 = 65536 times.

» How data is written to'ADD RAM and transferred to CPU M

ARST J
ADOUT 1

'=
|

TRIG-A n ﬂ

*2 . TRIG LI g 1] L
*AV.TRIG I i l ]
*START I I
*CEND !

*END | L —
DATA [t L I 11

Pigure 1-12 Timing Diagram of AD Board

When the *DOUT signal (from CPU M) changes to 'H,' the measurement
data is written to ADD RAM. Taking-in of the measurement data is
started by the *START signal (from CPU M) and, when the ADD RAM area
is filled, *CEND and *END signals are generated to regquest the
*START signal from CPU M. This is repeated 256 times while addition
averaging is performed. When this is finished, CPU M lowers the
*DOUT signal to "L" and then reads 16 bits each of the high-order
and low-order data from ADD RAM (24 bits).

e About the interleave system
The sampling clock of the equipment during AD conversion is max.
40 ns. For 1m resolution, however, at least 10 ns of sampling clock
is required. S .
The 40 ns sampling clock is divided into four, each 10 ns out of
phase with one another (Figure 1-13).

1 - 14
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1.2 EXPLANATION OF BLOCK DIAGRAM

o O e O
LT L L L o

g e N e O e A e O

Bt I N S N O A SN N GO
|"‘-40ns*-l

Figure 1-13 Sampling Clock

Using this clock, the data is sampled four times each. As a result,
the sampled data is equivalent to what might have been sampled at
100 MHz. Use of ADD RAM varies depending on whether the interleave
is used. The interleave is applied when the number of data points
is BK or less, And, depending on the number of interleaved times,

the data is stored in the addresses of ADD RAM which are allocated
as shown in Table 1-3. :

Table 1-3 Allocation of ADD RAM

Number of data points | Addresses of ADD RAM
16K ' 0 - 4095
0 - 2047
8K
2048 - 4095
0 - 1023
1024 - 2047
4K
2048 - 3071
3072 - 4095

When the number of data points is 8K, sampling clocks 25MA and 25MC
are used.

1-15
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1.2 EXPLANATION OF BLOCK DIAGRAM

® Cversampling
The resolution of the display in the lateral direction is 500 dots,
so the display cannot indicate all of the 16K data. For this
reason, the 16K of data is divided into 32-point sections, and these
are averaged to produce data for display. It should be noted
however that the number of oversamplings is determined by SPAN and
the number of data points is as shown in Table 1-2.

® Mask
If there is a large Fresnel reflection from the connecting point of
an optical fiber, the light detection circuits (APD and Receiver)
will be saturated. For this reason, the A/0 Switch is switched to
prevent the Presnel reflection from going to APD. RAM addresses are
used to do this, because the Fresnel reflection must be eliminated
at some arbitrary point. Data is written to the address
corresponding to the marker address, and the data is read by a
counter, ’

1 - 16
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1.2 EXPLANATION OF BLOCK DIAGRAM .

1.2.5 CPU M (BLP-014524)
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1.2 EXPLANATION OF BLOCK DIAGRAM

By lowering *DOUT to "L", the contents of ADD RAM are read and then
stored in CO-RAM, after performing arithmetic processing on them.

e Data flow

ADD CPU-M
C— 1 —_— i
|
PRIORITY CPU
I | ram —— cncopEr [ (arith- [=] cO-RaM |—f—=MOTHER'
| | i metics) | (DPU)
Lo e o e J

For the data from ADD RAM, its MSB position is obtained by’ the
Priority Encoder and sent to CPU. This circuit is used for LOG
arithmetic to determine where the high-order digit of the 24-bit
data is. After being subjected to LOG arithmetic is the CPU, the
data is sent to CO-RAM. This CO-RAM is shared by the CPU mounted on
the Mother Board and can alsc be read from the Mother Board (DPU).
Furthermore, to ensure liaison between CPU M and Mother (DPU), they
write and read from CO-RAM while reading each other's status. UC14,
15 and UE14, 15 are the latches used to read the respective status.
At the same tlme they use *DPUI and *CPUI interrupts.

1 - 18
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1.2 EXPLANATION OF BLOCK DIAGRAM

¢ Address map

o CPU-M ROM
020000 . -
oome [ LLLLL LD
oo (/2L 77777
CPU-M RAM
060000 Shared RAM for CPU and ¥8§E?r
070000 -
wsooso |/
O
0C0000 }—“—__—_—m___"___—:; _; -: : -:
Vi
%00000 ///
/0

Figure 1-15 Address Map

1 - 19
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1.2 EXPLANATION OF BLOCK DIAGRAM

1.2.6 Mother (BLQ-014526)
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1.2 EXPLANATION OF BLOCK DIAGRAM

The data read from CO~RAM in CPU M is stored in RAM on the Mother
Board via the CPU and ACRTC. After that, the data is converted from
parallel -to serial and displayed on the CRT. Unlike the conventicnal
CRTC that can handle characters only, ACRTC used here can handle
graphics as well. Both characters and graphics are stored in R and
then read out. This ACRTC can configure cne pixel with four dots, so
that gradation can be applied to display.

Character data is contained in ROM, and by reading characters from it
the function of a character generator is performed.

¢ Address map

000000

MOTHER (DPU)} - ROM

020000

//{_///////

’/////////

Shared RBM for CPU and Mother (DPU)

v 4

Figure 1-17 Address Map

040000

060000

090000

1 - 21%
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2.1 SELF TEST

MAINTENANCE DATA
SELF TEST
Self test is performed for RAM and ROM on CPU M and Mother Board at

power—-on time. Table 2-1 1lists the contents of the test and how the test
is dene, as well as error display.
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2.1 SELF TEST

Table 2-1 8elf Test

Contents of Test

Test Method

Error display

CPU_M RAM TEST

By writing "all high" and "all low"
to the Main RAM (UY18, UU18, UY19,
UU19} and reading the data, this test
checks whether there is any fault in
the RAM. '

All LEDs on the front
panel are lit and the
test is stopped.

CPU_M ROM TEST

This test compares the check sum that
had been written to ROM with the
calculated check sum (U¥21, UU21).

All LEDs on the front
panel are turned off
and the test is
stopped..

CPU_M CO-RAM
TEST

By writing "all high" and "all low"
te the CO-RAM (UA17, UA19) and
reading the data, this test checks
whether there is any £fault in the
RAM.

"Common Memory EBrror"
is displayed on the
CRT.

CPU_M Backup RAM
TEST

Contents of Backup RAM (U018) are
temporarily saved to Main RAM and
write/read are tested.

"Backup Memory Error"
is displayed on the
CRT.

CPU_M Backup ROM
TEST

When storing data in Backup ROM, this
test compares the written sum data
with the actual sum data.

"Backup Memory Check
Sum Error" is dis-
played on the CRT.

MOTHER DPU_RAM
TEST

By writing "all high™ and "all low"
to the DPU-RAM (UA15, UA17) and
reading the data, this test checks
whether there is any fault in the
RAM.

"Fail RAM" is
displayed on the CRT.

MOTHER DPU ROM
TEST

This test compares the check sum that

had been written to the ROM with the .

calculated check sum. (U815, UF17)

"Fail ROM" is
displayed on the CRT.

CPU M STATUS
TEST

DPU.

Status of CPU_M is read by Mother
(UC14, UE14)

When power is turned
on, Revision on the
CPU side is not shown.
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2,2 EPROM LOCATION MAP

2.2 EPROM LOCATION MAP

CPU-M

uu2l . uyz2l
SIS- SIS~
002105 002104

Figure 2-1 EPROM Location Map (1)

MOTHER

SIS- UF15
002107

SIS~ Ur17
002106

Figure 2-2 EPROM Location Map (2)
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2,3 LOCATION DIAGRAM

FRONT

2.3 LOCATION DIAGRAM

CPU-M

POWER
SUPPLY
EMI
FILTER
i
|
t
o
)
POWER
SUPPLY
PRINTER

ADD

ADD

AD

PLUG IN

Figure 2-3 Location Diagram (Top View)
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2.3 LOCATION DIAGRAM

il.e
APD B/AS

/0
SWITCH

®E
[._I'_'L| J2 J3

00
Co
o) ®)

LD DRIVER

(TIMING on RECEIVER
reverse side)

He Wk

1 T .
@ @ ®

1

Figure 2-4 Location Diagram (Plug In)
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2.4 TIMING OF AD BOARD

2.4 TIMING OF AD BOARD

The AD Board has short pins {JP5) which are used to diagnose the board
when there is a fault. When these pins are detached to open, the AD Board

repeats a series of operations. Figure 2-5 shows the timing taken for
this.

100us

*CLR
TRIG-A __" ' . AAH
Z-~TRIG -] ] : |
AV-TRIG u

%CEND U
DO,DL,AL ___n i ) |

#DOUT, #*RST, *START -+ "H"

Figure 2-5 Timing Diagram of AD
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2.5 TROUBLESHOOTING

2.5 TROUBLESHOOTING
2.5.1 Preparation
The equipment and tools necessary for troubleshooting are listed in

Table 2-2, The equipment must have equivalent or better performance
ratings that those in the table.

Table 2-2 Equipment and Tools Required for Calibration and Adjustment

. Recommended
Equipment Pgrformance Equipment
Digital Range : 1000V TR6846
voltmeter Accuracy : *1%

Input Impedance: 10M&

Oscilloscope | Frequency Range: DC to 300MHz | TEKTRONIX 2465
Input Impedance: 1Ml

DC Power Qutput voltage : 10V TR6142
Supply Accuracy : +0,03%
Spectrum Frequency Range 1 to 120MHz | TR4171

Analyzer Impedance 50 and 1MQ

Table 2-3 Tools and Jigs Required for Troubleshooting

Product name 5tock number Remarks

Extender Board | BLP-{(14531

Extender Board | BLC-014533

O/E CONVERTER | (REF, Figure .2-6)

Cable MC-36 (2 pcs.) UM~BNC
Cable . OM-UM
Cable . DCB-552624 % 01 - 1 | TQ8450-PLUG IN
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2.5 TROUBLESHOOTING

2.5.2 O/E Converter

—*

9V Batt.
T J1

PD I ourpyr

510

Figure 2-6

-= Parts Confiquration --

e J1: JCF-AC001JX01-1 .

® R1: RCB-AH51-1 (UM CONNECTOR)

® PD: WBL~8201B#01 (with FC CONNECTOR)
® 9V Batt.

® Substrate
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2.5 TROUBLESHOOTING

"2.5.3 Troubleshooting

START

‘ POWER ON }

Result of
self-test?

After a while,
READY LED lights.

Push the’ [ON] key.

Connect dummy fiber
to FC connector on
front panel.

haracteristics
of optical fiber
are shown.

Push the [RANGE] key
to change the range.

Fault in AD or ADD
Board.

Change GAIN and see
whether waveform
varies in the
vertical direction.

®
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NO

YES

Push [AVERAGE]
key.

YES

Remove the dummy
fiber connected to

PC connector on front
panel and connect
0O/E-CONVERTER.

Observe the output
waveform of O/E
CONVERTER with
oscilloscope

Check whether the
pulse width is the
same as the set value
and, make measurement
by changing the
setting of pulse
width.

YES

Push [PRINT] key and
check whether data
is correctly printed
out.

RO

YES

Fault in Receiver
Board

Fault in
ADD Board

2.5 TROUBLESHOOTING

Fault in Timing Board

fault in CPU-SUB or Printer

2 -

10
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2.5 TROUBLESHOOTING

Connect durmy £fiber-
to FC connector on
front panel again and
test the mask function|
Set mask points to
arbitrary 3 points,

Normal? NO Observe JP7(MASK) and J5, both on AD Board,
with oscilloscope and check whether observation
YES is as shown in Figure 2-6.(However, do not

detach UM cable of J5.)

NO Fault in
AD Board

- YES
AD Board

]‘—, [_l Check whether the
MASK ' ; waveform shown in

LJ LJ AglJ | | Figure 2-7 is output

to J2 on Timing Board.

Z-TRIG

Figure 2-7°

Timing Board

J2 —_

Timing Board

YES

Fault in
A/Q Switch

Figure 2-8

2 - 11
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2.5 TROUBLESHOOTING

Check the test points
on Mother Board.

TP36 = 24V
TP13 = -12v
TP14 = +12V
TP15 = +5V

NO Fault in Power
. Supply

YES

Refer to paragraph
2.1 Self Test,

Measure voltage of -
G3-3 pin on LD
Driver Beard

Fault in LD

Fault in LD
Driver Board

Connect O/E Converter
to FC connector on
front panel and
vhserve its output
with oscilloscope.

Observe J5 on AQ
Board without
removing UM
connector.

Is pulse wave~
form output?
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2.5 TROUBLESHOOTING

@

Observe J6 on AD
Beard with oscillo-
scope.

Signal
Component of
hackscattered light

arriving?

Measure cutput voltage
{TP5) of APD BIAS Board

Fault in AD or Aomrox -80V3 NG Fault in APrD
ADD Board PRre : BIAS Board

YES

Fault in APD or
Receiver Board.

140 s negative
pulses being
ocutput?

Fault in AD Board

Confirm whether the
pulse width set to
J3 on Timing Board
is being output.

: YES Check output
voltage (R6)} of

NO 1D Driver

Fault in Timing Board

-2V negative
pulse being
output?

Fault in
LD Driver

Fault in LD

2 - 13*
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3.1 PREPARATION

HOW TO ADJUST

PREPARATION

Table 3-1 lists the equipment and tools required for calibration and

adjustment. Use equipment and tools equivalent or superior in per formance
to these.
Table 3-1 Equipment and Tools Required for Calibration and Adjustment
; Recommended
Equipment Performance Equipment
Digital Range : 1000V TR6846
voltmeter Accuracy r %1%
Input Impedance: 10mi
Spectrum Range : IMHz to 120MHz | TR4171
Analyzer Input Impedance: 508 and 1MQ
DC Power Output voltage : 10V TR6142
Supply Accuracy s x0.,03%
Oscilloscope | Frequency Range: DC to 300MHz TEKTRONIX
Input Impedance: 1mfl 2465
Optical Attenuation : 0 - 60adB o Fujitsu
Attenuator 1dB step H72M - 2026
- M101
(GI 0.85um)
o Fujitsu
H72M ~ 2026
- M102
{GI 1.3um)

EN
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3.1 PREPARATION

Table 3-2 Tools and Jigs Reguired Adjustment

Product name Stock number Remarks

Extender Boérd BLP-014531

O/E CONVERTER (REF. Figure 2-g)

Cable MC-36 UM-BNC

Cable uM-UM ’
Cable DCB-552624 x 01 - 1 | TQ8450~PLUG 1IN
Dummf Fiber 5km or more
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3.2 BXPLANATION OF ADJUSTMENT PROCEDURE

3.2 EXPLANATION OF ADJUSTMENT PROCEDURE
3.2.1 Adjusting the AD Board

(1) Adjusting the 100 MHz Oscillator
Place the probe on TP25 and observe the 100 MHz signal with a spectrum
analyzer., Adjust the trimmer capacitor C4 by turning it right and

left until the waveform comes at the center of A and B characteristics
as shown in Figure 3-1.

B—--‘

!—-—A

--,_\

e
T

‘-n.____

—
P I

‘\\\ —]
=
]

) \

/ \
// | \
/[ N
/ | \

Figure 3-1 Adjustment of the 100 MHz Oscillator
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3.2 EXPLANATION OF ADRDJUSTMENT PROCEDURE

(2) Adjusting the AD Converter

e Apply 7 mV to J6 from the DC Power Supply and adjust VR {(R30) until
the output of the AD Converter (CXA1016) becomes as shown below.

LINV

: i DVEE
Output term1nal| D, Do Do D, Dy D, D, D, o

Level |L L L L L L L B (sBID0
Dl

D2

D3

D4

D5

. D&
(MSB) D7
DGND
CVEER
MINV

{TOP VIEW)

e In the same way, input 1.993V to J6 and adjust VR (R22) until the
output of the AD Converter becomes as shown below.

LINV \\‘“’j

Output termlnall D, D D, D, P; D, D, D, DVEE

DGND
Level I H B H HHHH L {LSB)DO
Dl

D2

D3

D4

D5

D6
(MSB) D7
DGND
DVEE
MINV

(TCP VIEW)
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3.2 EXPLANATION OF ADJUSTMENT PROCEDURE

e Input 1.0V to J6 and adjust VR (R36) until the output of the AD
Converter becomes as shown below.

LINV \\"}
rminal| D D_ D D. D DVEE
Output te mlnall 7 Pg D5 Dy D3 D, Dy Dy 0%
0
Level L # 8 H B B B ® ”ﬁmﬁl
D2
n3
D4
: D5
D6
(MSB}D7
DGND
DVEE
MINV

{TOP VIEW}

()

9 @

R30 R36

R22
CXAl016P

Figure 3-2 AD Board {(Top View)
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3.2 EXPLANATION OF ADJUSTMENT PROCEDURE

3.2.2 Adjusting the CPU SUB (Adjustment of Printer)
(1) Detach the printer cable from J2 on the CPU SUB Board.
(2) Short pin 2 and pin 3 of J3 with a jumper socket, . o

{(3) Set the digital voltmeter to DCV and connect (-} to TP11 and {+) to
TP15. )

{4) Adjust the voltage of TP15 with R15 to the voltage that corresponds to
the head rank of the printer. (The head rank is described on the
printer by the assembly manufacturer.)

Table 3-3

Head rank | Voltage of TP15 (V)

I 3.50 +* 0.06
II 3.14 = 0.06

III 2.90 = G.06

{5) Pull out the jumper socket form J3 and set it to pin 1 and pin 2.
(6) Connect the printer cable to the CPU SUB board.

3.2.3 Adjusting the LD Power

Attenuator O/E Oscilloscope
CONVERTER

* SM or GI
D N (@]

O : OPTICAL FIBER

UM~BNC

*

* An adapter connecting LD and port 1 of AOSW in P1. Remove fiber
from AQOSW and connect test fiber, '

Figure 3-3 Connection Diagram
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3.2 EXPLANATION OF ADJUSTMENT PROCEDURE

e Connect equipment as shown in Figure 3-3. For fiber marked by *,
use SM for Q84501/521 and GI for (Q84506. '

® Set the pulse width of TQ8450 to 200 nsec, GAIN to 3 dB and RANGE to
16 km, respectively.

e Turn on LD. :

® Adjust power with VR on the LD Driver Board, Table 3-3 shows types.
of VR used and the rated current.

Table 3-4
P.I1. Rated Current LD Peak Power | VR
Q84501 340ma 44SLD S50mw R51
084506 340mA 33LD S5mW R51
1.3 Tum
44SLD 50mW R44
084521 280mA
1.55um
64SLD 40mW R40

® For the drive current, measure both ends of R13 on the LD Driver
Board with DVM and calculate the value of R13 assuming 6.8 ohms for
Q84501/506 and 9 ohms for Q84521.

However, when LD and port 1 of AOSW are connected and the fiber marked
by * is connected to the inlet of PI, confirm that the power is

Q84501 — 8 wW or more

Q84506 — 8 mW or more

Q84521;:? 6 MW or more (1.31 um)
-~ 3 mW or more (1.55 um)
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3.2 EXPLANATION OF ADJUSTMENT PROCEDURE

3.2.4 Adjusting the LD Emission Delay Time

TG from the main unit

Receiver Board . Oscilloscope Timing Board
TP9 TP6 8
29 o
[:] CH1 CH2 o
o o
- UM~-BNC

Figure 3—-4 Connection Diagram

LD Driver
Board

Timing Board

Figure 3-5 Position of Timing Board Ji Connector

e Connect TP6 and TP9 (GND) of the Receiver Board to CH1 and J1 (from
TG) of the Timing Board to CH2 for monitoring with oscilloscope.

® Trigger of the oscilloscope should be applied on the rising edge of
CH2 (TG).

@ Set the pulse width of TQ8450 to 1 usec and GAIN to 3 4B,
respectively.

*At this time, do not connect the fiber.

e Turn on LD.
e Adjust the delay time from the rising edge of the TG pulse to the

rising edge of the Timing pulse with VR (R26) on the Timing Board so
that it becomes 880 usec.
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3.2 EXPLANATION OF ADJUSTMENT PROCEDURE

TG Pulse

Timing Pulse
880n Sec

—

Figure 3-6 Monitor Diagram of Oscilloscope

FRONT
R26

(0000000 (0000

‘Figure 3-7 Location of VR
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3.2 EXPLANATION OF ADJUSTMENT PROCEDURE

3.2.5 Adjusting Timing Board

Connect equipment as shown in Figure 3-8.

TQ8450
Oscilloscope
| OI : o

] -,
OPTICAL UM-BNC
FIBER

O/E

CONVERTER

Figure 3-8 Connection Diagram

. Adjustment of pulse width

Set the pulse width of TQ8450 to 5 us. Then, observe its pulse

waveform with the oscilloscope and adjust it with VR (R23) until the
pulse width is made to 5 us.

In the same way, set the pulse width and adjust it with VR until it
becomes the same as the set value.

Table 3-5 Adjustment of Pulse Width
: R13
R14

R15
R16
R17

Pulse width | VR to adjust with

5 us R23

1 us R20
R18

R19
R20
R21
R22
R23
R24
R26

200 ns ) R17

50 ns R14

FRONT

©0000000 Q0000 .

Figure 3-9 Location of VR

3I- 1
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3.2 EXPLANATION OF ADJUSTMENT PROCEDURE

» Adjusting the mask .
Connect a dummy fiber to the FC connector on the front panel and
display its characteristics.

A
B

(O r13
Ol ri4
Ol ris
QOirie
é}zﬂ?
Figure 3-10 Measurement Results ?S\Rlﬂ
QOlr1e
O|r20
Place the marker on top of point A or point Ol ro1

B and then push MASK SW. Do this for each
pulse width so that Fresnel reflections Ofr22
such as those at point A and point B are Ofra3
completely masked. Ofre4
FRONT é}r&e

Figure 3-11 Location of VR

Table 3-6 Adjustment of Mask

Pulse width | VR to adjust with
5 us R24
1 us R21
200 ns Ri8
50 ns - R15

3 - 11
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3.2 EXPLANATION OF ADJUSTMENT PROCEDURE

® Adjusting the near-edge dead zone

S

Figure 3-12 Measurement Example

Adjustment with VR until the relationship of distance A shown in
Table 3-6 is obtained for each pulse width.

Table 3-7 Adjustment of Near—edge Dead. Zone

(O) R13

Pulse width | Dead zone | VR to adjust with Q| r14
' O} r15

5 us less than R22 Ol r1s
600 m @ RL7

1 us ;ggsmthan R19 Qa Rl
Q| k19

200 ns less than R16 O] r20
120 m Ol r21

O] r22

50 ns less than R13 O/ r23
100 m Ol rea

FRONT QEL R26

Pigure 3-13 Location of VR

3 - 12
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3.2 EXPLANATION OF ADJUSTMENT PROCEDURE

3.2,.6 Adjusting the Receiver Board
e Adjustment of Receiver's ocutput offset voltage
Adjust the output offset voltage by changing the gain of the
Receiver Board using the GAIN key as shown in Table 3-7,

*Sequence of adjustment: 9 .dB — 3 dB

Table 3-8 Adjustment of Output Offset Voltage

GAIN | OFFSET VOLTAGE | VR to adjust with TP
9 a8 | 500mV t 50mv RG9 TP13 (12MV)
3 4B | 250mvV + 30mV R70 TP1 4 (LMV)

*Common for each type of equipment

3.2.7 Adjusting the APD Bias Board (BLC-014536)

(1) Adjustment of DC-DC converter reference voltage
While monitoring TP3 (+2V) with a digital voltmeter, adjust it to
+2.000V with R3.

(2) Adjustment of APD Bias voltage
While monitoring TP5 (-Vg) or the through terminal connected to the
mounted land of -V with a digital volimeter, adjust it with R19 to’
the voltage that is indicated in the table affixed to the cover of the
I-V Converter shield case of the Receiver Board.

3.2.8 Adjusting the I-V Converter Offset Voltage of the Receiver Board
(BLK-014535, X02, X03)

® Remove mini-jumpers from J6 J8 and J7.
@ At this time, the voltage of Vcc is approx. -5.2V.
e While monitoring TP4 (BFO) with a digital voltmeter with APD

shielded off, adjust the voltage with R54 until it becomes within 0
to +1V.

3 - 13
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3.2 EXPLANATION OF ADJUSTMENT PROCEDURE

3.2.9 O/E Converter

]? 9V Batt, J1

' —O QUTPUT

v ZS R0

—— Parts Configuration --

® J1: JCF-AC001JX01-1

® R1: RCB-AH51-1 (UM CONNECTOR)

® PD: WBL-82018#01 (with FC CONNECTOR)
® 9V Batt.

® Substrate

3 - 14
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3.2 EXPLANATION OF ADJUSTMENT PROCEDURE
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MECHANICAL PARTS LIST

Parts No. | ADVANTEST Stock No. Description
1 MHT-42294A FOQT
2 MBX-42848A COVER, Bottom
3 MMX~204034 FOQT
4 MPX-42287A COVER, Side
5 MPX-36169A BELT COVER, 4U Side
6 MEX-11053A FOOT B, Stack
7 MPX-422892 BELT COVER, Lower
8 MPX-42288A BELT COVER, Upper
9 MBX~42845A COVER, Top
10 MBX~42308A SHUTTER
1 MPX-42284A RAIL B, Shutter
12 MPX-42321A RAIL A, Shutter
13 YEE-001647-1 BALL PRANGER
1 MKT-448463 BEZEL
15 MPX-42282A COVER, Side: Rear
16 MMX-35642A HANDLE
17 MPX-36850A COVER, Side: Front
18 MKX-32181A SPACER, Handle
19 MHT-42295A HANDLE
73 MKC-10422A Nut
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MECHANICAL PARTS LIST

Parts No. | ADVANTEST Stock No. Description
20 MET=42296A SUBFRAME, Lower
21 MCT=-35637A 4U SIDE CORNER
22 MHT-42297A FRAME R, Side
23 MPX~42285B PI RAIL, Lower
24 MPX-42286B PI RAIL, Uppet
25 MB.J-42325B PECEPTACLE, Connector
26 MBJ-42847B PARTITION PLATE
27 MBJ-42314A GUIDE R, Circuit Board -
28 YEE~000151-1 SUPPORT Circuit Board
29 MKN-23339A HOOR
30 MBE-~53201 HOLDER €, Power Supply
31 MBE-44856A HOLDER, Citrcuit Board
32 MBE-44812A CLAMPER, Thermostat
33 MBJ-42318B HOLDER A, Power Supply
34 MBJ~428468 CHASSIS
35 MBJ-42850A SUPPORT, CRT
36 MBJ-42313C GUIDE F, Circuit Board
37 MHA~42230A SUPFORT B, Circuit Board
38 MHA-42291A SUPPORT A, Circuit Board
39 MBA-42307B COVER A, Circuit Board
40 MPX-44848A COVER Insulation
41 MBS~-42309B001B PANEL, Front
42 MKT=-36061B KNOB
43 MNS-36062B PLATE, Knob
44 MMX-20592A KNOB
45 MNS~12367A PLATE, Knob
46 MMX-11093A BEZEL
47 MKC-10421A SPACER BOLT
48 MBA-42323A COVER B, Circuit Beoard
49 MKT-42302A BEZEL, CRT
50 MPX-22028A FILTER, CRT
51 MBJ-42324A SUBPANEL
52 MMX-11094A CAP, Power Switch
53 MB2-42316B HOLDER, CRT
54 MHT-42293B SUBFRAME, Upper
55 MBZ-42849B HOLDER, Printer
56 MBT-44810A CHASSIS, Printer
57 MPX-44849A GUIDE A, Paper
58 MHI~-42304A SHAFT
59 MPX-44851A RING, Stop
60 YEE-001194-1 FINGER CONTACT
61 MBA-44852A GUIDE B, Paper
62 MBE-42322A RECEPTACLE, Shaft
63 YEE-000036-1 CLAMPER
64 MBT-44811A CASE, Printer
63 MPE—-422814 CUTTER, Paper
7 MHT-42303A 4U SIDE CORNER




TQ8450

MECHANICAL PARTS LIST

Parts No. | ADVANTEST Stock No. Description
&6 MB5-42315B001B PANEL, Rear
&7 MBS-44847A001A COVER, Fan
68 MK2-15313A SPACER BOLT
69 MBS-44833A001 COVER, Power Supply
70 YEE-002124 FILTER UNIT
72 YKG=-E01084-1

PLATE, Serial Number







TRE450
WFU-8450E

Parts No. | ADVANTEST Stock No. Description
2 RVR=-BL200K R: VAR CERMET 200kQ
c1 - CCK-AA100U25V C: FXD ELECT 100uF 25V
ca1 DCB-Q50536-1 Cable
CB2 DCB~RR1210X02 Cable
CB3 DCB~ES2545X01-1 Cable
CB4 DCB-FF1167X08=-1 Cable
CB5 DCB=-RE2636X03-1 Cable
CB& DCB-0S0481~1 Cable
CB7? DCB=RR2658x04=-1 Cable
fan 1) DCB-RRD907X02 Cable
CBR9 DCB-RR2659X03-1 ‘Cable
J2 JCD=-AED03PX05=-2 Connector
J3
thru Not assigned
J6
J37 JCF-AB0Q1JX10 Connector
Js - JCF-ACO01PX0% Cohnector
J9 JCR=AE(Q345X02 Connector
L1 LCL-T00083A-1 L: FXD Coil
s1 KSL-000713 Switch
s2 KSP=000035-1 Switech
53 KSA-000691 Switch

| DFT-AG2A Fuse
FH1 DFH-000844 Fuse Holder
FM DMF-001430-1 Motor
NF DEE-001427-1 Noise Filter

WFU-8450E
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BLB-014528
Parts No. | ADVANTEST Stock No. Description
CB1 DCB-Q50536-1 Cable
oy ] NLD-000204 Light Emitting Diocde
51
thru KSP-000250 Switch
83

BLB-014528
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BLP-014530
Parts No. | ADVANTEST Stock No. Description
m SIT-74F283 EC: 4-Bit Binary Full adder
u2 SIT-74F08 IC: Quadruple 2-Input Positive-AND Gate
U3 SIT-74F374 IC: Octal D-Type Flip Flop
U4 SMM-5814a-1 IC:
us SIT-T74L5157 IC: Quad 2-to 1-Line Data Selector/Multiplexer Low-Power
usa SIT-74¥373 IC: Octal D-Type Latch
47 SIT-74F283 IC: 4=-Bit Binary Full Adder
U8 SIT-74F08 IC: Quadruple 2-Input Positive-AND Gate
u9 SIT-74F374 IC: Octal D-Type Flip Flop
u10 S5MM~5814A-1 ic:
u11 SIT-74F283 IC: 4-Bit Binary Full Adder
U12 SIT-74F08 'IC: Quadruple 2-Input Positive-AND Gate
13 SIT-74HC244 IC: Octal Buffer/Line briver/Line Receiver
Ul4 SMM-5814A-1 IC:
U115 SIT-74L8157 IC: Quad 2-to 1-Line Data Selector/Multiplexer Low Power
Ule SIT-74F373 IC: Cctal D-Type Latch
ui7 SIT-74F283 IC: 4-Bit Binary Full Adder
ule SIT-74F08 IC: Quadruple 2-Input onsitive-AND Gate
u19 SIT~74HC244 IC: Octal Buffer/Line Driver/Line Receiver
gza SMM-5814A-1 IC:
uzi SIT-74F283 IC: 4-Bit Binary Full Adder
u22 SIT-74F08 IC: Quad:uplé 2=Input Positive-AND Gate
u23 SIT-74F374 IC: Octal D—Tfpe Flip Flop
U24 SMM~5814A-1 IC:
U2k SIT-74L5157 IC: Quad 2-to 1-Line Data Selector/Multiplexer Low Power
_ u2é SIT=-74F373 IC: Qctal D-Type Latch
u27 SIT-74F283 IC: 4-Bit Binary Full Adder
u28 SIT-74F03 IC: Quadruple 2-Input Positive-AND Gate
u29 SIT-74F374 IC: Octal D-Type Flip Flop
u3o SMM-5814A-1 IC:
EEE] SIT-74F283 IC: 4-Bit Binary Full Adder
G332 SIT-74F08 IC: Quadruple 2-Input Positive-AND Gate
¢33 SIT-7T4HC244 IC: Octal Buffer/Line Driver/Line Receiver
34 SM-5814A-1 IC:
uis SIT-74F04 IC: Hex Inverter
uls SIT-74F373 IC: Octal D-Type Latch
u37 SIT=-74F283 IC: 4-Bit Binary Full Adder
U3s S1T-74F08 IC: Quadruple 2-input Positive-AND Gate
u3s SIT-74HC244 IC: Octal Buffer/Line Driver/Line Receiver
U40 SMM-5814A-1 IC:
LY SIT-74F283 IC: 4-bkit Binary Full Adder
U42 SIT-74F08 IC: Quadruple 2-Input Positive-AND Gate
U43 SIT=-74F374 I¢: Octal D=-Type Flip Flop
44 SMM~5814A=1 IC:
u4s SIT-74L8157 IC: Quad 2-to 1-Line Data Selector/Multiplexer Low Power
uss SIT-74F374 IC: Octal D-Type Flip Flop ' '
u47 SIT=-74F283 IC: 4-Bit Binary Full Adder
u48 SIT-74F08 IC: Quadruple 2-Input Positive-AND Gate

BLP-014530




Parts No.

ADVANTEST Stock No.

Description

U49
Us0
us1
us2
us3
US4
Uss
use
us7
Use
uss
HEY
u61

D1

R1
R2

thru
RY
c1
Cc2

c3
thru
c3z

]

I
thru

SIT-74F374
SMM~5814A-1
SIT-74F283
SIT-74F08
SIT-74HC244
SMM-5814A-1
SIT-74L8157
SIT-74F374
SIT~74F283
SIT-74F08
SIT-74HC244
SMM-5814A-1
SIT-74L504

NLD-000020

RCB-AGTK
RCB-AG1K

RAY-ALZ22K8

CCK-AR100U16V
CCA-ART100U 6V

CTA-ACTUS0V
LCL-T0D084A

JCS-BFU44PX01-~1

IC: Octal D-Type Flip Flop

IC: 4~Bit Binary Full Adder

IC: Quadruple 2-Input Positive=-aND Gate

IC: Cctal Buffer/Line Driver/Line Receiver

IC:

IC: Quad 2-to i-Line Data Selector/Multiplexer Low Power
IC: Octal D-Type Flip Flop

IC: 4-Bit Binary Full Adder

IC: Quadruple 2-Input Positive~AND Gate

IC: Octal Buffer/Line Driver/Line Receiver

I<:

IC: Hex Inverter Hex Inverter Low Power
Light Emitting Diode

R: FXD CAR 1k £53% 1/8W
R: FXD CAR 1kQi 5% 1/8W

R: FXD COM 22k

C: FXD ELECT 100uF 16V
: FXD ELECT 100uF 16V

C: FXD ELECT TANTAL 1uF *20% 50V
L: FXD Coil

Connector

BLP-014530
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BLD-014527
Parts No. | ADVANTEST Stock No. Description
Ut SIM-8279 Ic:
U2 5IT=-745373 IC: Octal D-Type Latch
u3 SIM-4051 IC:
u4 SIM-74HC138 IC: 3-to-8 Line Decoder/Multiplexer
us SIM-74HC393 IC: Dual 4-Bit Binary Counter
us 5IM-4093 IC:
67 5IM-74HC74 IC: Dual D-Type Positive-Edge-Triggered Flip Flop with
Preset AND Cleat
us SIM~-74HC4538 IC: Dual monostable multiviblater
ue SIM-74HC14 IC: Hex Schmitt-Triggered Inverter
ug SIA-555 IC: Timer
ut1 SIM-74HC32 IC: Quadruple 2-Input Positive-OR Gate
Q1 STP-25A642 Transistor SI PNP
Q2 STP-25A642 Transistor SI PNP
D1
thru NLD=-000204 Light Emitting Diode
DY
D10 Not assigned
D11 NLD~000204 Light Emitting Diode
D12 Not assigned
D13 - NLD~000204 Light Emitting Diode
D14 NLD-000111-1 Light Emitting Diode
D15
thru NLD-000204 Light Emitting Diode
D17
Ri RAY-AK100Q4 R: FXD COM 1¢0Q
R2 RAY=-RBK1000Q4 R: FXD COM 1000
R3 RAY-AL22KSE R: FXD COM 22k{R
R4 RCB-~AG1T0K R: FXD CAR 10kl 5% 1/8W
RS RCB-AG10K R: FXD CAR 10k +5% 1/8W
R6 RCB=-AG15X R: FXD CAR 15kl 5% 1/8W
R7 RCB-AG15K R: FXD CAR 15kil £5% 1/8W
R8 RCB-AHZ220K R: FXD CAR 220k +5% 1/4W
R9 RMF-AR39KFK R: FXD Metal FILM 3%kQ £1% 1/4W
R10 RMF-AR1BKFK R: FXD Metal FLM 18k 1% 1/4W
R11 RCB-AG22K R: FXD CAR 22kfi 5% 1/8W
R12 RAY-BGX001i0 R: FXD CCM
C1
thzu CTA-ACIUSGV C: FXD ELECT TANTAL 1uF *20% 50V
c6
c7 CSM-ACGBO0P50V C: FXD CER &800pF +80, -20% 50V
[of:} CSM-AFRI1USOV C: FXD CER O0.1uF +80, -20% 50V
c9 CSM=-AFRI1USOV C: FXD CER 0.1uF +80, -20% 50V
<10 CCR-AAT00U16V C: CCK ELECT 100uF 16V
51
thra KSp-005§250 Switch
1
57 K55-000846-1 Switch
58 KSS-000848~1 Switch

BLD-014527




Parts No. | ADVANTEST Stock No. Description
59 KSP~-000250 Switch
510 KsP-000250 Switch
511 )
thru KSS~-000848-1 Switch
513
314
thru KSP-000250 Switch
S22
523 KSP=-000250 Switch
J1 JCR-AVD34PX01 Conhector
J2 JCP-AM0} 2PX05-1 Connector

BLD-014527
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BLD-014525

Parts No. | ADVANTEST Stock No. Description
ul 5IM-6321 1c:

uz SIM-T74HC244 IC: Octal Buffer/Line Driver/Line Receivet
k] SIM~74HC3I74 IC: Gctal D-Type Flip Flop

o4 SIM-M30734-1 IC:

us SIT-75468 IC: Driver

ue SIM=-74HC373 IC: QOctal D-Type Latch

u? SMM-27C64 Ic:

us SMM~5517 IC: S—RAM

us 5IM~T74HC04 IC: Hex Inverter

u10 SIM-74HCOS IC: Hex Inverter with Open Collector Output
ot SIM-74HC32 IC: Quadruple 2-Input Positive—QR Gate
U1z - SIM~74HC10 IC: Triple 3~Input Positive-NAND Gate
u13 SIM-74HCOS IC: Quadruple 2-Input Positive~AND Gate
o1 STP-25A1015 Transistor S5I-PNP

D1

thru NLD=-0C0016 Light Emitting Diode

D7

D8

thru Not assigned

D15

R1

thru RAY~AL22K8 R: FXD COM 22k

R4

R5 RAY-AL.3RIKS R: FXD COM 3.9kQ

RE& RAY-AL10KS R: FXD COM 10kQ

R7 RCB-AGTM R: FXD CAR 1MQ +5% 1/8W

R8 RCB~AR10K R: FXD CAR 10k{l 5% 1/4W

RY RCB-AGIR3IK R: FXD CAR 3.3kR 5% 1/BW

Ri10 RCB-AG10K R: FXD CAR 10kit +5% 1/8W

R11 RCB-AG3R3K R: FXD CAR 3.3kQ 5% 1/8W

R12 RCB-AG1 0K R: FXD CAR 10KQ 25% 1/8W

R13 RCB-AG3R3K R: FXD CAR 3.3kl 5% 1/8W

R14 RCB-AG220 R: FXD CAR 220Q 5% 1/8W

R15 RVR~CD1GK R: VAR CERMET 10kDQ

R16 Not assigned

R17 RCB-AK47 R: FXD CAR 4711 5% 1/2W

ey | CCK-AATQQUSOV C: FXD ELECT 100puf 50V

c2 CCK=-An100050v C: FXD ELECT 100uF 50V

c3 CCK-AA4ARTUSOV ‘C: FXD ELECT 4.7uF 30V

c4

thru CCK-AA1000035V C: FXD BLECT 1000uF 35V

c?

L6231 CCK=-AA100U16V C: FXD ELECT 100uF 16V

ce CCK-AA100U16V C: FXD ELECT 10Q0uF t6v

c1o i

thru CTA-ACTIUSOV C: FXD ELECT TANTAL 1uF #20% 50V

c23

Cc24 CMC~AB1 00PR3K C: FXD DIPPED MICA 100pF 15% 300V

c25 CMC-AB10QPR3K C: FXD DIPPED MICA 100pF 5% 300V

BLD-014525
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Parts No.

ADVANTEST Stock No.

Description

L1
L2

S1
g2

J1
J2

X1

LCL-TOCO84A
LCL-TO0084A

RSA-000788
KSE-000765

JCS=-BFO4BFX01
JCR-AF034PX02

DXE-001379-1

L: FXD Coil
L: FXD Coil

Sswitch
Switch

Connector

Connector

Crystal

BLD-014525
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BLP-~014529
Parts No. | ADVANTEST Stock No. Description
m SIA-H0D32 IC:
uz SIA-356 IC: Junction FET Input Type Operational Amplifierv
U3 SIT-74F32 IC: Quadruple 2-Input Positive-OR Gate
U4 SIT-74F08 IC: Quadruple 2-Input Positive—-AND Gate
us DDL=-AC1TD I1C:
usé SIT~74F08 IC: Quadruple 2-Input Positive-AND Gate
u? SIT-74F74 IC: Dual D-Type Positive-Edge-Triggered Flip Flop with
Presaet AND Clear
us SIT-74LS191 iC: Synchronous up/down Counter Low Power
ug SIM-74HC32 IC: Quadruple 2~Input Positive-OR Gate
uio SIT-74F161 IC: Synchronous 4-Bit Counter
Ul SIT-74F04 IC: Hex Inverter
u12 SIT=-74L510 1C: Triple 3-Input Positive-WAND Gate Low Power
3 SIT-74L504 IC: Hex Inverter Low Power
u14 SIM-74HCO8 IC: Quadruple 2-Input Positive-AND Gate
U115 SIM-74F08 IC: Quadruple 2-Input Positive-AND Gate
a1e SIT-74FT4 IC: Dual D=-Type Positive-Edge-Triggered Flip Flop with
Preset AND Clear
|7 SIT-74F161 IC: Synchronous 4-Bit Counter
u18 SiT-74F161 IC: Synchronous 4-Bit Counter
ms SIT-74L5191 IC: Synchronous up/down Counter Low Power
U20 5IT-74L5138 IC: 3-to-8 Line Decoder/Multiplexer Low Power
u21 SIT-74LS1%1 IC: Synchronous up/down Countet Low Power 7
uaz SIA-CXA10186 Ic:
g23 sIC-10H102 IC: Quadruple 2-Input Gate
U24 SIT-T74F04 IC: Hex Inverter
u2s SIT-74F241 IC: Octal Buffer/Line Driver/Line Receiver
uze SIT-74F08 IC: Quadruple 2-Input Positive-AND Gate
uz27 SIT-74L5390 IC: Dual Decade Counter Low Power
U28 5IT-74F74 IC: Dual D-Type Positive-Edge-Triggered Flip Flop with
Presget AKD Clear
29 SIT-74F161 IC: Synchronous 4-Bit Counter
U3 SIT-74F244 IC: Octal Buffer/Line Dtive:‘/Liné Receiver
o 5IM~74HC273 IC: Octal D-Type Flip Flop
u32 SIM-74F191 IC: Synchronous up/down Counter
u33 SIT=-74LS74 IC: Dual D-Type Positive-Edge-Triggered Flip Flop with
Preset AND Clear Low Powet
u3d SIT=-74L504 IC: Hex Inverter Low Power
u3s SIT-T4F151 IC: 1-of=8 Data Selector/Multiplexer
uis SIT-74FT74 IC: Dual D-Type Positive-Edge~Triggered
BG37 SIT-74F131 IC: Synchronous up/down Counter
u3s SIT-74L508 IC: Quadruple 2-Input Positive-AND Gate Low Power
u3s SIT-74F161 IC: Synchronous 4-Bit Counter
U490 SIT-74F244 IC: Octal Buffer/Line Driver/Line Receiver
o4 SIM=-74HC273 IC: Octal D-Type Flip Flop
U42 SIT=-74F191 IC: Synchronous up/down Counter
143 SIT-74F161 IC: Synchronous 4-Bit Counter
U44 SIC-10176 IC:
u4s 5IC-10176 IC:

BLP-014529
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Parts No.

ADVANTEST Stock No.

Description

u4s
U47

U48
049
uso

ust
us2
53
Us4
Us55
U3

037
us8
usg
[41:34]
us1
ue2
U6l
uc4
365
us6
uUs7
uess
ueg
o

- UM

u72

u73
u74
u7s
u76
u77
u78
u79
u80
us1
a2
u83
Us4
ues
U86
a7
ues
uss
uso

5TT-74L511
SIT-74F74

SIT-74F00
SIT-74L508
SIT-74L874

SIM-T4HCO04
SIM~74HC32
SMM-B1C67
S5IM~T4HC273
SIT-74L5191
SIT-7T4L574

SIC-10H125
SIC-10H125
SIT-74F161
SIT-74F08
SIT-T4F164
SIT-741508
SIT-74L§32
SIT-74L504
SIM-T4HC4040
SMM-81C67
SIM-T4HC273
SIT-74L5191
5IT-T4L514
SIT-T4F191
SIC-10H131
SIT-74F74

SIC-10H116
SIT-74F161
S1T-74F038
SIT-74L504
SIT-74F74
sIT-74F04
SIT-74LS151
SIT-74F161
SIT-74LS00

- BIT-74Ls74

SIT-74L5151
5IT-74L5244
SIM-74HC273
SIT-74F191
SIT-74L500
SIC-10H125
SIC-10H124
SIT-74F161

IC:
IiC:

Ic:
IC:
IC:

IC:
ic:
IC:
ic:
IC:
IC:

IC:
I1C:
IC:
Ic:
IC:
IC:
IC:
IC:
IC:
IC:
IC:
Ic:
IC:
IC:
IC:
ic:

IC:
IC:
IC:
iC:
Ic:
Ic:
IC:
IC:
ic:
IC:
Ic:
IC:
IC:
IC:
IC:
Ic:
IC:
IC:

Triple 3-Input Positive-aND Gate Low Power

bDual D-Type Positive-Edge-Triggered Flip Flop with
Preset AND Clear

Quadruple 2-Input Positive-NAND Gate
Quadruple 2-Input Positive—AND Gate Low Power

Dual D-Type Positive-Fdge~Triggered Flip Flop with
Preset AND Clear Low Power

Hex Invettet

Quadruple 2-Input Positive-OR Gate

Octal b-Type Flip Flop
Synchronous up/down Counter Low Power

Dual D-Type Positive-Edge-Triggered Flip Flop with
Preset AND Clear Low Power

Synchronous 4-Bit Counter

Quadruple 2-Input Pocsitive-AND Gate

8-Bit Parallel outéut serial shift Register
Quadruple 2~Input Positive-AND Gate Low Power
Quadruple 2-Input Positive-~OR Gate Low Power
Hex Inverter Low Power

12-Stage Binary Countert

Cctal D-Type Flip Flop

Synchronous up/down Counter Low Power
Hex Schmitt=-Trigger Inverter Low Power
Synchronous up/dewn Counter

Dual Type D Master~Slave Flip Flop

Dual D-Type Positive-Edge-Triggered Flip Flop with
Preset AND Clear

Synchronous 4-Bit Counter

Quadruple 2-Iaput Positive-AND Gate

Hex Inverter Low Power

Dual D-Type Positive=-Edge-Triggered

Hex Inverter

t~of~8 Data Selector/Multiplexer Low Power
Synchronous 4-Bit Counter

Quadruple 2-Input Positive-NAND Gate Low Power
bual D-Type Positive-Edge-Triggered Low Power
1-0f-8 Data Selector/Multiplexer Low Power
Octal Buffet/Line Driver/Line Receivet Low Powet
Octal D-Type Flip Flop

Synchronous up/down Counter Low Power

Quadruple 2-Input Positive-NAND Gate Low Power

Mttl to Meol Translator

Synchronous 4-Bit Counter

BLP-014529 5-2




Parts No.

ADVANTEST Stock No.

Description

o
usz
U9l
94
uss
uge

Q1
Q2
03
Q4
D1
D2
thru
D4
R
R2
R3
R4
RS
R6
R7
RE
RY
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34

SIT-74F32
SIT-74F08

' SIT-74F08

SIT-74L5244
SIM~T4HC273
SIT-74F08

STN~25C1730
STN-25C1844
SIN-25C1844
STP-25A1015

5DE-W067

NLD-000020

RCB-AG10K
RCE-AG4R7K
RCB-AG1K
RCB-AG22
RCB-2G470
RCB=AH2R2
RCB-AH10K
RCB~AGSRBK
RCB-AG330
RCB-AG190
RCE~AG10
RCB-AGSR2ZK
RCB-2G330
RCB-AGGHS
RAY-AL68004
RAY-AL68004
RCB-AG820
RCB-AG270
RAY-AL22K8
RCB-AG4RTK
RMF-ACTRSKEJ
RVR~CB1K
RMF=AC2RTKFJ
RMF-AC3RIKFJT
RME-ACTKET
RCB-AG470
RCB-AH220
RMF-ACTKFI
RCB-AG10K
RVR-CR2K
RCB-AG1R2ZK
RCB=-AG270
RMF-AC1KFJ
RCB=AHZR2

IC: Quadruple 2-Input Positive-OR Gate
IC: Quadruple 2-Input Positive-AND Gate
IC: Quadruple 2-Input Positive-AND Gate

IC: Qctal Buffer/Line Driver Line Receiver Low Power

IC: Octal D-Type Flip Flop
IC: Quadruple 2-Input Positive-AND Gate

Transistor SI NPN
Transistor SI NPY
Transistor SI NEN
Transistor SI PNP

Zener Diode

Light Emitting Diode

: FXD CAR 10kfl +5% 1/8W
FXD CAR 4.7k{t 5% 1/8W
:+ FXD CAR 1kQ £5% 1/8W
FXD CAR 220 #5% 1/8w
1 FXD CAR 4708 £5% 1/8w
FXD CAR 2.20 *5% 1/4W
FXD CAR 10kt £5% 1/8wW
FXD CAR 6.8k{l +5% 1/8W
R: FXD CAR 3309 5% 1/8W
R: FXD CAR 390Q +5% 1/8W
R: FXD CAR 100 5% 1/8W
R: FXD CAR B,2kQ #5% 1/8W
R: FXD CAR 330Q £5% 1/8W
R: FXD CAR 689 £5% 1/8W

W o® Wowo"o oW owow

R: FXD COM 6BOD

R: FXD COM 680Q

R: FXD CAR 82000 £5% 1/8W

R: FXD CAR 2700 5% 1/8W

R: FXD CoM 22k§t

R: FXD CAR 4.7kQl 5% 1/8W

R: FXD Metal FLM 1.5k 1% 1/4W
R: VAR CERMET 1kf

R: FXD Metal FPIM 2.7k{l 1% 1/4W
R: FXD Metal FIM 3.9kQ #1% 1/4W
R: FXD Metal FLM 1kQ £1% 1/4w
R: FXD CAR 4700 t5% 1/8W

R: FXD CAR 220¢1 +5% 1/4W

R: FXD Metal FLM 1kQ 1% 1/4W
R: FXD CAR 10kl £5% 1/8W

R: VAR CERMET 2kQ

R: FXD CAR 1.2kl £5% 1/8W

R: FXD CAR 270Q =5% 1/8W

R: FAD Metal FIM 1kfl +1% 1/4W
R: FXD CAR 2,20 £5% 1/4W

/!

5=3




Parts No.

ADVANTEST Stock No.

Description

R35
Ri6
R37
R38
R39
R40

R41
thru
R44

R45
thru
R47

R48
R49
R30
R51
R52
R53

R55
R56

ci
c2
c3
c4
C5
cé
c7
cs8
co
c10
11
ciz2
c13
C14
c15

c16
thru
c18

c19
c29
c21
c2z2
c23
c24
c25
C26
c27
C28
<29

RCB-AHZR2
RVR~CB1K
RCB-AGSR1K
RCB~AGSRIK
RAY~AL3I3004
RAY-AL33004

RAY-ALGEDQ4

RCB-AG1K

RCB-AG10K
RCB-AH220
RCB-AH220
RCB-AG10K
RAY-AL10KSB
RCB-AG1 0K
RAY-AT10KB
RAY-AL10KS
RCB-AGT1OK

CSM-AC4700P50V
CSM~AC4T00P50V
CMC-AB10PRSK
CTM~AAZ20P
CMC-AB12PR5K
CMC-AR12PREK
CMC~AB330PRIK
CSM=AC4TP50V
CSM-ACRO22U50V
CSM-ACRO 22050V
CSM=-AC4TOOPS0V
CSM—-ACROZ2U50V

CSM-AFRO1USOV
CTA-ACIUS0V

CSM-AFRG1USOV

CTa~-ACTUSRO0V
CSM-AFRO1USOV
CEM-AFRO1USOV
CTA-ACTUSOV
CCP=-BARUMUSOV
CSM-AGIUS0V
CCR-AA4TUT6V
CCP-BARGTUSOV
CSM-AG1US0V
CCK-AA4TU16V
CCK-AA100V{E6V

FXD

: VAR
: FXD

FXD
FXD
FXD

FXD

: FXD

F¥D

: FXD

FXD

: FXD

FXD
FXD
FXD
FXD

: FXD

FXD

¢ FXD
: FXD
: VAR

FXD
FAD
FXD

: FXD
: FXD

FXD

: FXD

FXD

CAR 2.20 5% 1/4W
CERMET 1kf2

CAR 5.1kQ 5% 1/8W
CAR 5.1kQ £3% 1/8W
coM 3300

comM 3300

CoM 6800

CAR 1k 5% 1/8BW

CAR t0kQ #5% 1/8W
CAR 2200 +5% 1/4W
CAR 2200 5% 1/4W
CAR 10k +5% 1/8BW
coM 10k$2

CAR 10k =5% 1/8BW
coM 10kG !
CoM 10kR

CAR 10k =5% 1/8W

CER 4700pF +80, =20% 50V
CER 4700pF +80, -20% 50V
DIPPED MICA 10pF £5% 500V
CER 20pF

DIPPED MICA 12pF 10% 500V
DIPPED MICA 12pF #10% 500V
DIPPED MICA 330pF 5% 300V
CER 47pF #10% 50V

CER 0.022uF +80, =-20% 50V
CER 0.022uF +80, -20% 30V
CER 4700pF +80, =20% 50V
CER 0.022yF +80, -20% 50V

Not assigned

c:
C:

C:

FXD
FXD

1 FXD

: FXD
: FXD
: FXD

PXD
FXD
FXD

CER 0,01pF +80, -20% 50V
ELECT TANTAL 1uF +20% 50V

CER 0.01pF +8C, -20% 50V

ELECT TANTAL 1uF £20% 50V
CER 0.01uF +80, -20% 50V
CER 0.01uF +80, -Zd% 50V
ELECT TANTAL 1uF £20% 50V
CHIP 0.01uF +80, ~20% 50V
CHIP 1uF +80, -20% 30V

C:FXD ELECT 47yF 16V

C: FXD CHIP 0.01uF +80, -20% 50V
C: FXD CER 1uF +80, -20% 50V

C: FXD ELECT 47uF 16V

C:

FXD

ELECT 100uF 16V

/>

BLP~014529
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Parts No.

ADVANTEST Stock No.

C30
[sx3]
c3z
Cc33
C34
C35
C3s
c37
c3s
cas
c40
c41
c42
c43
C44
Cc45
c46
c47
C48
Cc49
C50
€51
cs2

cs53
thru
C100

c101
c102
c103

C104
thru
c109

€110

L1
L2

L3
thru

J1
tEhzu
I3

J4
J5
J6

X1

CCK-AAT00U16V
CTA-ACIUSOV
CTA-AC1U50V
CCE-ARTQOU1 6V
CTA-AC1USOV
CCK~-AA100U25V
CCK-AA100025V
CTA-AC1USOV
CTA-ACIUS0V
CMC~AB10PRBK
CEM-AFR1050V
CSM=AFR1USOV
CTA~AC1USOV
CSM~AFR1USOV
CTA-AC1USOV
CSM-BFR1USOV
CSM-RG1USOV
CCP-ABRO1USOV
CSM-AG1US0V
CCP-BARDNUSOV
CSM-BG1US0V
CCP-BAROUSOV
CSM-AG1 050V

CTA-ACIUSOV

CSM-AFR1USGV
CTA-AC1USOV
CSM-AFRIUSOV

CTA-AC1US0V

CSM-AFRIUS0V
LCL-BO0482

LCL-BO0362

ICL-TO00B4A

JCS~-BF048PX01

JCR-AFO20PA02
JCE-ACQO1JTXI1
JCF-AC001JIX01

DXD-000150

Pescription

C: FXD ELECT 100uF 16V
C: FXD ELECT TANTAL 1uF 220% 50V
C: FXD ELECT TANTAL 1uF +20% 50V
C: FXD ELECT 100uF 16V
C: FXD TANTAL 1u £20% 50V
C: FXD ELECT 100QpF 25V
C: FXD ELECT 100uF 25V
C: FXD ELECT TANTAL 1uF +20% 50V
C: FXD ELECT TANTAL 1WF +20% 50V
C: FXD DIPPED MICA 10pF X5% 500V
C: FXD CER 0.1uF +80, —~20% 50V
C: FXD CER 0.1uF +80, =-20% 50V
C: FXD ELECT TANTAL 1ufF 220% 50V

: PXD CER 0,fuyF +80, -20% 50V
C: FXD ELECT TANTAL TuF 220% 50V
C: XD CER 0.1uF +80,; -20% 50V
C: FXD CER 1uF +380, -20% 50V
F: FXD CHIP 0,01uF +80, ~20% 50V
C: FXD CER 1uF +80, -20% 50V
C: FXD CHIF 0.01uF +80, ~-20% 50V
C: FXD CER 1uF +80, -20% 50V
C: FXD CHIP 0.01pF +80, =20% 50V
C: FXD CER 0.1uF +80, -20% 5QV
C: FXD ELECT TANTAL 1uF £20% 50V
C: FXD CER 9.1uF +80, ~20% 50V
C: FXD ELECT TANTAL 1uF £20% 56V
C: FXD CER 0.1uF +80, =-20% 50V
C: FXD ELECT TANTAL 1uF *20% 50V
C: FXD CER G.1uF +80, -20% 50V
L: FXD Coil
L: FXD Coil
L: PXD Coil
Connectort
Connector
Connector
Connectot
Crystal

BLP-014529
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TOE450
BLP-014524

Parts No. | ADVANTEST Stock No. Description
OA13 SIM-74HC325 IC: Quadruple Z-Input Positive -OR Gate
UA14
thru Not assigned
UA16
UA17 SMM-62256A~1 IC:
ua18 Not assigned
UA19 SMM-62256R-1 IC:

UA20 SIM-T74HC244S IC: Octal Buffer/Line Ditver/Line Receiver
A2 SIM-T4HC2445 IC: Octal Buffer/Line Ditver/Line Receiver
uB14 SIM-T74HC2455 IC: Gctal Bus Tranceiver

uB1t5 SIM=-74HC2458 IC: Octal Bus Tranceiver

GB16

thru Not assigned

UB19

UB20 SIM-T4HC244S IC: Octal Buffer/Line Driver/Line Receiver
UB21 SIM-T74HC2445 IC: Octal Buffer/Line Driver/Line Receiver
ucigq SIM=-T4HC3745 IC: Octal D-Type Flip Flop

uc15 SIM-74HC374S IC: Octal D-Type Flip Flop

upi7 SIM=-T74HC2738 IC: Octal D-Type Flip Flop

D18 SMM-55178 IC:

up19 Not assigned

VUDZU Not assigned
uD21 SIM~T4EC325 IC: Quadruple 2-Input Positive-OR Gate
UE14 SIM-74HC3745 IC: Octal D-Type Flip Flop
UE15 SIM-74HC3748 IC: Octal D-Type Flip Flop
UE16 Not assigned
UE17 SIM-74HC2735 IC: Octal D-Type Flip Plop
UE18
thru Not assigned
UE20 7
UE21 SIM-T74HCO8S IC: Quadruple 2-Input Positive-AND Gate
UF15 SIM-~74HC325 - IC: Quadruple 2-Input Positive-OR Gate
UF16 Not assigned
UF17 Not assigned
ur18 SIM-74HC04S IC: Hex Invecter
UE19 Not assigned
UF20 Hot assigned
ur21 SIM-T74HC325 IC: Quadruple 2-Input Positive-OR Gate
0G14 SIM=T74HC32S IC: Quadruple 2-Input Peositive~OR Gate
UuG15 SIM-74HCOES IC: Quadruple 2-Input Positive-AND Gate
UG16 Not assigned
uG17 SIM-74HC273S IC: Octel D-Type Flip Flop
G138 SIM-T4HCO4S IC: Hex Inverter
G119 51iM=-T4HCO8S IC: Quadruple 2-Input Positive~AND Gate
uG20 SIM-74HC3935 IC: Dual 4-Bit Binary Counter
UG21 SIM-T4HC04S IC: Hex Inverter
UH15 SIM-74HC2435 IC: Octal Bus Tranceiver
UH16 Not assignea
UH17 S5IM-74HC2458 IC: Octal Bus Tranceiver
UH18 SIM-74HC244S5 IC: Octal Buffer/Line Driver/Line Receiver

BLP-0(14524
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Parts No.

ADVANTEST Stock No.

Description

uJi4

uJis
thru
uJ19

uszo
uJz21
UK14
UK15
UK16

UK17
thru
UK19

UK20
UK2]
uL17
uL1g -’
uL19
UL20
uL2i
UM13
uM14
uM1is
UM16
um17
o418
14

UN15
thru
uzo

uN21
UP13
UPt4
uP1s
UP16
uUP17?
UB18
up19
UP20
up21
uQ14
uQ1is
UQ16
uQ17?
ug1s
uQ19
UQ29
UR14
UR15
UR16
UR17

SIM-74HC2445

SIM~74HC1485
SIM-~T4HC325
SIM-74HC3745

SIM=-68HCODOPGC-2

S5IM-74HC3ZS
SIM-74HC2738
SIM=-74HC1935

SIM-74HCOBS
SIM-74HC2445
SIM-74HCOSS
SIM~74HC27S
SIM~T4HC2445

SIM-T74HC2445
SIM-T74HCOSS
5IM~74HC108

SIM-T4HC2445
SIM-74HC2445

SIM-T4HC308

SIM-T4HCO5S
SIM~-T4HCO0S
SIM-SIM-T4HC325
SIM-74HC305
5IM-74BC1385
SIM-T4HC325

SIM-T4HC244S5

SIM-74HC30S
SIM-T4HC1385
SIM-74HCIZ2S
5IM-T4HC30S
SIT-75160

SIM-74HC30S

IC:

Not

IC:
IC:
IC:
Not
IC:

Not

IC:
IC:

4

IC:
Haot
Not
Ic:
IC:
IC:
IC:
IC:
Not
I1c:
IC:
Ic:

Not

IC:
IC:
Not
IC:
Not
IC:
IC:
IC:
ic:
iC:
IC:
Ic:

IC:
Ic:
Ic:
IC:

IC:
Not
Not
IC:

Octal Buffer/Line Driver/Line Receiver
assigned

§-Line-to-3~Line Octal Priority Encocder
Quadruple 2-Input Positive-0OR Gate
Octal D-Type Flip Flop

assigned

assigned

Quadruple 2-Input Positive-OR Gate
Octal D-Type Flip Flop

Dual 4=-8it Binary Counter

assigned

assigned

Quadruple 2-Input Positive-AND Gate
Octal Buffer/Line Drvivec/Line Receiver
Hex Inverter with Open Collector Qutput
Triple 3-Input Positive-NOR Gate

Qctal Buffer/Line Drive/Line Receiver
assigned i
Octal Buffer/Line Driver/Line Receiver
Hex Invercter wiﬁh Open Callector Qutput
Tripie 3-Input Positive-NAND Gate

assigned

Octal Buffer/Line Driver/Line Receiver
Octal Buffer/Line Driver/Line Receiver
assigned

8-Input Positive~-NAND Gate

assigned

Hex Inverter with Open Collector Output
IC: Quadruple 2-Input Positive-NAND Gate
Quadruple 2-Input Positive-OR Gate
B-Input Positive-~NAND Gate

3-to~8 Line Decoder/Multiplexer
Quadruple 2-Input Pos%tive-OR Gate
Cotal Buffer/Line Driver/Line Receiver
assigned

B~Input Positive-NAND Gakte

3-to-8 Line Decoder/Multiplexer
Quadruple 2-Input Positive-OR Gate
8-Input Positive-NAND Gate

Octal GP-IB Bus Tranceiver

assigned

assigned

8-Input Positive-NAND Gate

BLP-014524




Parts No.

ADVANTEST Stock No.

Description

UR18
UR19
UR20
UR21
usie
us17
Us18
usig
U520
urt7
UT18
uTi9
oui4
uU1s
e
w17
uuie
uu9
uuz
vuz1
W12

Uw13
thea
Uw1is

Uwt 6
uy13
UY141t
Uy142
UY15
UY16
uYi7
uy1s
UY19
uy20
uY21
U216
U2

u3
thru
uss

Us9

Ued
thru
u73

U74
uvs

076
thru
u78

u79

SIM-T74HC1385

SIM-74HC138S
SIM-9914

SIM-74BC325
STM-T74HC1 385
SIM-74HC325
SIM-74HCO4S

SIM=-74HC32s
SIT-75161

S5IM-62421

SMM~522568-1
SMM-62256A—1

SMM=-27C512A
SIM-74HC2445

SIT-74L53485

SIM-74HC32S
SIM-74HCS34
SIM-T74HCS34
SIM-74HCS34
5IM~74HC534
SIM-74L53488
DMY¥-000914-1
SMM-62256A-1
SMM~62256R~1

SMM-27C512h
SIM~74HC2405
DXC~000109

SIM~T4HC32S

S5IM-74HC2455
SIM~T4HC2455

DMY-000914-1

IC:
Not
Not
IC:
I1C:
Not
IC:
IC:

IC:
IC:
Not
IC:
IC:
Not
IC:
Not
IC:
IC:

IC:
IC:

IC:

IC:
IC:
IC:
Not
ICs
IC:
IC:

IC:
IC:

IC:

3=teo=B Line Decoder/Multiplexer
assigned

assigned

3-to-8 Line Decoder/Multiplexer
GP-1B Interface Bus Adaptor
assigned

Quadruple 2~Input Positive~OR Gate
3=to=8 Line Decoder/Multiplexer
Quédruple 2-Input Positive-OR Gate
Hex Inverter

assigned

Quadruple 2-Input Positive-OR Gate
Octal GP-IB Bus Tranceiver

assigned

assigned
256K Bit EPRCM
256K Bit EPROM

assigned

Qctal Buffer/Line Driver/Line Receiver
g§=lLine-to~3~Line Priority Encoder Low Power

guadruple 2-Inpout Positive-OR Gate
Octal D-Type Flip Flecp

: Octal D-Type Flip Flop
: Octal D~Type Flip Flop
: Octal D-Type Flip Flop

8-Line-to=-3 Line Priority Encoder Low Power

256K Bit EPROM
256K Bit EPROM

assigned

Octal Buffer/Line Driver/Line Receiver

assigned
Quadruple 2-Input Positive~OR Gate
assigned

Octal Bus Tranceiver

Octal Bus Tranceivet

assigned

BLP-014524




Parts No.

ADVANTEST Stock No.

Description

D100
thru
D110

D111
D112

R100

R101
thru
R104

R105
thru
R108

R109

R110°
thru
R117

R118

R11%
thru
R122

R123
R124
R125
c100

thru
c13

c132

€133
thru
c143

Cl144
C145
€146
C147
J1

thru
J3

J4
J5

5wW1
SW2

L1

HLD-0000%t6

SDS-15953
SD5-15953

RAY-AL3R9KS

RCB-AG1TX

RAY-AL22KS

RCB-AG22K

RAY-AL.22K8

RCB-AG22K

RAY=-AL22KB

RAY-AL22K4
RCB-AG22K
RAY-AL22K8

CSM-AFRIUSOV

CTA~AB22U16V

CSM-AFR1US0V

CCK-AA100U16V
CCK-AA100U16V
CSM-AFRI1USOV
CTA-ACTYSOV

JCS-BF048PX01

JCR-AF034PX02

JCR-AF034PX02

KSE-000765
KSA-000788

LCL~-TOC084A

Light Emitting Dicde

Diode SI
Diode SI

R: FXD

R: FXD

R: FXD

R: FXD

R: FXD

R: FXD

R: FXD
R: FXD
R: FXD

C: FXD

C: FXD

C: FXD

C: FXD
C: FXD
C: FXD
C: FXD

coM 3.9kR

CAR 1kf}

coM 22ki)
CAR 22kt +5% 1/8W
CoM 22kQ
CAR 22k £5% 1?8“
COM 22kQ

CoM 22kQ
CRhR 22kQ £3% 1/8W
CoM 22kQ

CER 0.1uF +80, ~20% 50V
ELECT TANTAL 22uf £20% 16V
CER O.tuF +80, -20% 50V

ELECT 100uF 16V
ELECT 100uF 16V

CER 0.%uF +80, -20% 50V

ELECT TANTAL 1pF +8G, -20% 30V

Connector

Connector

Connector

Switch

Switch

L: FXD

Coil

/7
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TQ8450

BLQ=-014526

Parts No. | ADVANTEST Stock No. Description

UA7 5IM=-T748C275 IC: Triple 3-Input Positive-NOR Gate

UAB S51A-BGS6-1 ic:

UA9 SIM-74HC1385 IC: 3-to-8 Line Decoder/Multiplexer

UA10 SIM=-74HC325 IC: CQuadruple 2-Input Positive~OR Gate
uatt Not assigned

ua12 SIM-74HC10S IC: Triple 3-Input Positive NAND-Gate

UA13 Not assigned

ual4 Not assigned

UA-15 SIM—-62236A-1 IC: 256K Bit EPE.QOM

UA16 Not assigned

ua17 SIM-62256A-1 IC: 256K Bit EPROM

ua18 DMY-000914-1 1c:

UA1S Mot assigned

UA20 Not assigned

ua21 DMY-000914-1 Ic:

uBa SIM=-74HC1385 IC: 3=to-8 Line Decoder/Multiplexer

UB9 Not assigned

UB10 SIM-74HC32S IC: Quadruple 2-Input ﬁésitive—OR Gate
UB11 Not assigned

UB12 SIM-74HCOSS JC: Hex Inverter with Cpen Collector Cutput
uB13 Not assigned

UB14 SIM-74HC273S IC: Octal D~Type Flip Flop

+How) SIM=-T74HC32S IC: Quadruple 2-Input Positive=-OR Gate
ucs SIM=-74HC32S IC: Quadruple 2-Input Positive-OR Gate

uco SIM-T4HCO45 IC: Hex Inverter

uc1o SIM-74HC1385 IC: 3~to-8 Line Decoder/Multiplexer

uc1 Not assigned

uc12 SIM~-T4HC1488 IC: 8~Line—~to-3~Line Octal Priority Encoder
uc13 Not assigned

Uct4 SIM-T74HC2445 IC: Cctal Buffer/Line Drivec/Line Receiver
un7 SIM-74HC30S IC: 8-Input Positive-NAND Gate

uns SIM-T4HC1385 IC: 3-to-8 Line Decoder/Multiplexey

uD9 Not assigned

up10 SIM-T4HC2445 IC: Octal Buffer/Line Driver/Line Receiver
uDt2 SIM~T4HCZ458 IC: Octal Bus Tranceiver

UE7 SIM-74HC30S IC: 8=Input Positive-NAND Gate

UEB 5IM=-T4HCOSS IC: Hex Inverter with Open Collector Cutput
UE9

thru Not assigned

UE13

UE14 SIM-74HC2445 IC: Octal Buffer/Line Driver/Line Receiver
Urs SIM-T4HCO0S IC: Quadruple 2-Input Positive-ﬁAND Gate
Urs9 SIM-74HC2455 IC: Octal Bus Tranceiver

UF10¢ SIM-68HCO00PGC-2 IC:

UF11

thru Not assigned

UF13

UF14 SIM-74HC254S IC: Octal Buffer/Line Driver/Line Receiver
UF15 SMM=27C512A IC:

BLO-014526
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Parts No.

ADVANTEST Stock No.

Description

uMé
U7
uGs

UG10
thru

UH14-2
UH15
us7
uJs

uJ2
thru
UJ14

uJ1s
UJ16

SMM-27C512A
SIM~-74HC2448
SIM-T4HCIT45

SIT-74F083
SIT-74LS3758

5IT-74F3738

SIM-63484a
SIM-74HC244S
SIT-74F244S
SIT-74F105
SIT=74F745

SIT-74F108

SIT-74F2405
SIT-74F2455
SIT-74F2455

SIT-74F1745
SIT-74F74S

SIT-74F2455

SIT-74F04S

SIT-74F045
SIT-74F1745

SIT-74F163
SIT-74F2455
SIT-74F3738
SIT-T4F3738
SIT-74F1395
5MM-81464B-2
SMM-81464B-2
SMM-81464B-2
SMM~-81464B-2
SIT-74F00S
SIT-74F1385
SMM-81464B-2
SMM-81464B-2
S5MM-81464B-2

Not
IC:
IC:
ic:

Not

IcC
IC:
Not

a

IC:
Not
IC:
IC:
IC:
Ic:
ICs

IC:

Ic:

IC:
Not
1c:
IC:

IC:
IC:

IC:
IC:
IC:
IC:
IC:
IC:
IC:
IC:
IC:
IC:
IC:

assigned

Octal Buffer/Line Driver/Line Receiver

Octal D-Type Flip Flop
assigned

Quadruple 2-Input Positive~AND Gate
4-Bit Bistable Latch Low Power
assigned

Cctal D-Type Flip Flop

assigned

Cctal Buffer/Line Driver/Line Receiver
Octal Buffer/Line Driver/Line Receiver
Triple 3-Input Positive-NAND Gate

Dual D-Type Positive—Edée—Triggered Flip Flop with
Preset AND Clear

: Triple 3-Input Positive-NAND Gate

: Octal Buffer/Line Driver/Line Receiver

Octal Bus Tranceiver

Octal Bus Tranceiver

assigned

Hex D-Type Flip Flop

Bual D-Type Positive-Edge-Triggered Flip Flop with
Preset AND Clear

Octal Bus Tranceiver

assigned

Hex Inverter

assigned

Hex Inverter

Hex D-Type Flip Flop

assigned

Synchronous 4-Bit Counter

Octal Bus Tranceiver

Octal D~Type Latch

Octal D-Type Latch

Dual 2=-to=-4 Line Decoder/Multiplexer

Quadruple 2-Input Positive~NAND Gate
Dual 2-to-4 Line Decoder/Multiplexer

BLO-014526
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Parts No.

ADVANTEST Stock No.

Description

uP-9
UP190
urn
uP12
uP13
UP14
ug10
ugt
vQ13
ug14

Q100
101
Q102
Q103
Q104
Q103
Q106
Q107
thru
0109
D100

D101
thru
D103

D104
D105
D10é
D107
Diog
D109
D110
DN
D112

SMM—81464B~2
SIT-74F2955
SIT-74F2995

5IM-74HC3935
SIM-74HCH6S
SIT-74F2995
SIT-74F2895
SIM~74HCD4S
5IM-74ECT45

SMM-81464B-2
SMM-814648-2
5MM~81464B-2
SMM—81464B-2
SIT-74F10S
SIM-T4HC325
SIM=-T74HC20S8
SIM-T4HC045
SMM-81464P-2

- SMM-B1464B-2

SMM-B1464B-2
SMM-B81464B~2
DMY=-000914~1
DMY~000914-1
DXC-000661

STN-25C2026
5TN-25C1815
STN-25C2026
STN-25C1815
STN-25C2901-5
STHN-25C2901-5
STP-25R673

STN--25C1815

SDhz-D0B2

SDS-18953

NLD~000016
NLD~000016
SDZ-W110
NLD-000016
NLG~000016
§b5-15953
NLD-(00016
NLD-000016
SDS-185953

IC:
IC:
IC:
Not
IC:
IC:
IC:
IC:
IC:
IC:

IC:
IC:

ICs
j(oF]
IC:

B-Bit Bidirecticnal universal shift/storage
8-Bit Bidirectional universal shift/storage
assigned

Dual 4-Bit Binary Counter

Quadruple 2-Input Exclusive=-OR Gate

§=-Bit Bidirectional universal shift/storage
8-Bit Bidirectional universal shift/storage
Hex Inverter

Dual D-Type Positive-Edge-Triggered Flip Flop with
Preset AND Clear

: Triple 3-Input Positive~NAND Gate

Quadruple 2-Input Positive~0OR Gate
bual 4-Input Positive-NAND Gate

: Hex Inverter

Transistor SI
Transistor SI
Transistor SI
Transistor SI
Transistor 5I
Transistor S5I

Transistor SI

Transistor S5I

Zener Diode

Diode SI

Light Emitting
Light Emitting

Zenetr Diode

Light Emitting

NPN
NPN
NPN
NPN
NPN
NPN
NPN

NPN

Diode
Dicde

Diode

Light
Diode
Light
Light
Diode

Emitting Dicde
SI
Emitting Diode
Emitting Diode
SI

BLC~-0145326
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Parts No. | ADVANTEST Stock No. Description
D113 NLD-000016 Light Emitting Diode
D114 NLD-000016 Light Emitting Diode
R100 RAY-AL22K8 R: FXD COM 22kf}

R101 RAY-AL22K8 R: FXD COM 22kQ

R102 RCB-AG22K R: FXD CAR 22kQ 5% 1/8W
1103 RCB-AG22K R: FXD CAR 22kQ 5% 1/8W
R104 RAY-AL22K8 R: FXD COM 22k

R105 RAY-AL22K4 R: FXD COM 22kQ

R106 RCB-AG100 R: FXD CAR 1009 5% 1/BW
R107 RCB-AG22K R: FXD CAR 22k{Q 5% 1/8W
R108 RCB-AH470 R: FHD CAR 470%t +5% 1/4W
R10% RCB-AH3RIK R: FXD CAR 3.3KQ £5% 1/4W
R110 RCB-AG22K R: FXD CAR 22kQ 25% 1/8W
Rr111

thru RCB-AG100 R: FXD CAR 1000 +5% 1/8W
R113

R114 RCE-AHS6 R: FXD CAR 560 +5% 1/4W
R115 RCB-2G100 R: PXD CAR 1000 £5% 1/8W
R116 RCB-AH470 R: FXD CAR 47000 5% 1/4W
R117 RCE-AH&8 R: FXD CAR 6801 #5% 1/4W
R118 RCB-AG100 R: FXD CAR 1009 5% 1/8W
R119 RAY-AL22K4 R: FXD COM 22k§

R120 RAY-AL22K8 R: FXD COM 22kf

R121 RCB~AG2 2K R: FXD CAR 22kQ £5% 1/8W
R122 RCB-AG22K R: FXD CAR 22k{ 5% 1/8W
R123 RCB-3G100 R: FXD CAR 100Q 5% 1/8W
R124 RCB~AH1T 2K R: FXD CAR 12k £5% 1/4W
R125 RCB-AHS56 R: FAD CAR 56Q 5% 1/4wW
R126 RCB-AH3R3K R: FPXD CAR 3.3k(l £5% 1/4W
R127 RCB-AH220 _R: FXD CAR 2200 35% 1/4W
R128 RCB-AH330 R: FXD CAR 3300 #5% 1/4W
R129 RCB-AHE80 : FXD CAR 880§ £5% 1/4W
R130 RCB~AH100 R: FXD CAR 1009 £5% 1/4W
R131 RAY-AL22K3 R: FXD COM 22kfR

R132 RAY-AL22K8 R: FXD COM 22kQ

R133 RCB-AG22K R: FXD CAR 22kR 5% 1/8W
R134 RCB-AG100 R: FXD CAR 100§ 5% 1/8W
R13S RCB-AH470 R: FXD CAR 4700 £5% 1/4W
R136 RCB-AH1O R: FXD CAR 100 £5% 1/4W
R137 RAY-AL22KB R: FXD COM 22k$

R138 RAY-AL22KB R: FXD COM 22k

R139 RCB-AG22K R: FXD CAR 22kQ 5% 1/8W
R140 RCB-AG22K R: FXD CAR 22kQ 5% 1/BW
R141 RCB-AG22K R: FXD CAR 22k 5% 1/8W
R142 RAY-ALZ2K8 R: FXD COM 22kQ

R143 RCB-AHSREK R: FXD CAR 5.6k{l £5% 1/4W
R144 RCB-AH220 R: FXD CAR 220§ £5% 1/4W
R145 RCB-AH150 R: FXD CAR 1500 £5% 1/4%

BLQ-01452¢
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Parts No.

ADVANTEST Stock No.

Description

R146
R147
R148
R149
R150
R151
R152
R153
Rt54
R155
R156
R157 .
<10

thru
c117?

C118

C119
thru
c124

€125

ct26
thru
c12%

Cc13¢
c131
ci3z
€133
C134

C135
thru
€137

c138
€139
c140
c141
C142
€143

C144
thru
C146

C147
Cci48
C149
C159
C151
ci52
C153
C154
€155
C156
Cc157

RCB-2H510
RCB-AH390
RCB-AH1K
RAY-AL3R9KS
RCB-AHS510
RCB~AH1T0K
RCB-AH330
RCB-AH270
RCB-AH310
RCB-AH150
RCB-AHS510
RCB-AHIRIK -

CSM-RFRI1USOV

CCE~-AR3IINU1T 6V

CSM-AFR1USOV

CTA-AC1US0V

CSM-AFR1US0V

CTA-ACIUSOV
CSM~ACRO22050V
CCX-AR100U10V-1
CSM-AFR1USOV
CCK-AR100U10V-1

CSM-AFR1USOV

CCR-AR100U10V-1
CSM-AFRI1USOV
CSM—AC4TOP50V
CCK-AR100035v-1
CSM-AGR1U30V
CSM-ACT 0P5QV

CSM-AFR1USOV

CCK-AR100U35V-1
CSM-AFR1USOV
CSM-AGR1USOV
CSM-AC10P50V
CSM-AGR1TUS0V
CCK-AR100035V-1
CSM~AFRIUSO0V
CEM-AC10P50V
CSM~-AGR1U50V
CSM-AFR1USOV
CSM-AFR1USOV

: FXD
: F¥D

FXD
FXD
FXD

: FXD

R: PXD

R: FXD

FXb

: FXD

FXD

: FXD

: FXD

1 FXD

FXD

: FXD

FXD

FXD
FXD
FXD

s FXD

FXD

FXD

: FXD

FXD
FXD
FXD

: FXD

FXD

FXD

: FXD

FXD
FXD
FXD
FXD
FXD
FXD
FXD
FXD
FXD

: FXD

CAR 510Q £5% 1/4W
CAR 3900 #5% 1/4W
CAR 1Kk £5% 1/4W
coM 3,9kQ

CAR 5100 3% 1/4W
CAR 10k £5% 1/4W
CAR 3300 £5% 1/4W
CAR 2700 5% 1/4W
CAR 500 %5% 1/4W
CAR 1509 5% 1/4W
CAR 5100 £5% 1/4W
CAR 1.2kQ £5% 1/4W

CER 0.1UF +8G, —20% 50V
ELECT 330uF 16V

CER 0.1uF +80, -20% 50V
ELECT TANTAL 1uF *20% 5CV
CER 0.1uF +80, -20% 50V

ELECT TANTAL 14F $20% 50V
CER 0.022uF +80, =-20% 50V
ELECT 100uf 10V

CER 0,1uF +80, -20% 50V
ELECT 100uF 10V

CER 0.1uF +80, -20% 50V

ELECT i00ufF 10V

CER 0.1uF +B0, -20% 50V
CER 470pF +10% 50V
ELECT 10QuF 35V

CER 0.1uF +80, -20% 50V
CER 10pF t10% 50V

CER 0.1uF +80, -20% 50V

ELECT 100pF 35V

CER 0.1uF +80, -20% 50V
CER 0.1uF +80, -20% 50V
CER 10pF +10% 50V

CER 0.1uF +80, -20% 50V
ELECT 100uF 35V

CER 0.1uF +80, -20% S50V
CER 10pF $10% 50V

CER 0.1uF +80, -20% 50V
CER 0.1uF +80, =20% 50V
CER 0.1uF +80, -20% 50V

BLO-014526
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Parts No.

ADVANTEST Stock No.

Description

cts8

C159
chru
Cc161

It
thru
J13

J14
J15
J1é
J17
J18

W1
5100

CSM=-AC10PS0V

CSM-AFR1US0V

JCS-BF048JX01

YEE-000874-1
YEE-Q00874-1
JCP-ARO12PXO5
JCF-ACO01JX01
JCP-AAD03PROG-1

KSE-000765
KSE-000689

C: FXD CER 10pF 210% 50V

C: FXD CER 0,1uF +80, -20% 50V

Connegctor

Connector
Connector
Connector
Connectort

Connectot

Switch

Switch

BLO~014526




084501

WEU-84501E
Parts No. | ADVANTEST Stock No. Description
CB1 DCB~ES2544X01A-1 Cable
CB2 DCR-FFO0%3X01A-1 Cable
CB3 DCB-FFO093X03a~-1 Cable
CB4 DCB-FF0093X03A-1 Cable
J1 JCHE~-ADOOtIX01~1 Connector
J2 JCH~ADOC1IX0T1-1 Connector
SW1 QBL-000032-1 Switch
WFU-84501E -1




QB4331
BLD-014538X02

Parts No. | ADVANTEST Stock No. Description
" SIT-74F00 IC: Quadruple 2-Input Positive-NAND Gate
g2 SIA-LT1001CNE IC:
u3 S5IA-TLOB4 IC: JFET Input Operatiocnal Amplifier
U4 SIA-324 IC: Quadruple Operational Amplifier
s SQD-FU44SLD-1 1c:

Q‘! STN-25C641 Transistor SI NPN

Q2 STN-28C1253 Transistor SI NPN

Q3 STN=-25C1253 Transistor SI NPN

Q4 STN-25C641 Transistor SI NPN

Q5 STN-25C510 Transistor SI NPN

Q6 STP-ZSPI.BSS Transistor SI PNP

Q7 STP-254965 Transister 3I PNP

Q8 STN-25C1813 Transistor SI NEN

Q9 STN-2SC1815 Transistor ST NPW

10 STN-25C1173 Transistor ST HPN

02 S5TP-25A1015 Transistor SI PNP

Q13 STP-25A1015 Transistor SI PNP

Q14 STP-253473 Transistor SI PNP

Q15 STP-25A473 Transistor SI PNP

Q16 . BTN-25C1253 Transister SI NEPN

Qﬁ STN-25C1253 Transistor 85I NPN

018 Not assigned

Q19 STP-258965 Transistor SI PNP

D1 SDZ-W0B% Diode SI

D2 SDZ~WG81 Ciode SI

D3

chru SDs-18953 Diode SI

D10

01 SD8-18597 Diode SI

R1 RMF-ARARTKFK R: FXD Metal FIM 4.7k( £1% 1/4W
R2 RMF-AR4RTKFK R: FXD Metal FLM 4,7k 1% 1/4W
B3 RMF-AR1T00QFK R: FXD Metal FLM 1000 1% 1/4W
R4 RMF-AR4TOQFK R: FXD Metal FLM 4700 +t% 1/4w
RS RMP-AR2200FK R: FXD Metal FLM 220Q £1% 1/4W
R6 RMF-AR1TO0QFK R: FXD Metal FLM 100 21% 1/4W
R7 RMF-ASS510FK R: FXD Metal FLM 51Q £1% 1/2W
RS RMF-AR220QFK R: FXD Metal FLM 2200 1% 1/4W
R9 RMF-AR4 70QFK R: FAD Metal FLM 47001 £1% 1/4W
R10 RMEF-ARTOCQFK R: FXD Metal FIM 1009 £1% 1/4W
R11 RMF~ARIKFK R: FXD Metal FPLM 1kQ +1% 1/4W
R12 RWR-AEG6RSQK R: VAR WW 6.8Q

R13 Not assigned

R14

;::;u RMF-AR10KFK R: FXD Metal FLM 10kQ 1% 1/4W

BLD-014538X02 341




Parits No.

ADVANTEST Stock No.

Description

Rt8
RrR19
R20
R21
R22

R23
thru
R26

R27
R28
R29

R30
thru
RrR33

R34
R315
R36

R37
thru
R46

R47
thru
R49

R50
RS1
R52
thru
R54
c1
cz2
c3
C4
841
C6
c7
[ot:]
cg
c10
11
cl12
c13
C14
c15
c16

c17
thzu
c19

c20
c21

L1
L2

RMF-ARARTKFK
RMF-AR47KFK

" RMP-ARGBOQFX

RMF-AR6 B0QFK
RMF-AR220QFK

RWR~AE1QK—1

RMF-AR220QFK
RMF~ARGB0QFK
RMF-AR680QFK

BMEF-AR10KFK

RMF—-ARSRZKFK
RMF-AR12KFK
RMF-ARTKFK

RMF-2R10KFK

RMF-ARIIKFK
RVR-BE1{OK

RMF-ASS1QFK

CTA-AC1US0V
CSM-AGRO1US0V
CTA-ACIUS0V
CSM-AGROTUS0V
CTA-ACTUS0V
CSM-AGROIUSOV
CSM—ACRIUSOV
CSM-ACR1USOV
CCK-AR4TUISV
CSM-AGRO4TUSOV
CCK-AR4TU3SV
CSM-ACRIUSOV
CSM~ACR1USOV
CTA-ACIUSOV
CSM-AGRD1USGV
CCR-AR10U25V

CSM-ACRTUS0V

CTA-ACIUSOV
CSM-AGRO1USOV

LCL-T00084A
LCL~T000848

R: FXD
R: FXD
R: FXD
R: FXD
R: FXD

R: FXD
R: PXD
Rt FXD

R: FXD

R: FXD
R: FXD
R: FXD

Metal FLM 4.7kQ x1% 1/4W
Metal FLM 47kQ £1% 1/4W
Metal FLM 6800 %1% 1/4W
Metal FLM 6800 +1% 1/4W
Metal FLM 2200 +1% 1/4W

wWW 1R

Metal FIM 22090 %1% 1/4W
Metal FLM 68087 1% 1/4W
Metal FLM 6800 +1% 1/4W

Metal FLM 10kQ £1% t/4W

Metal FLM 8.2kR £1% 1/4w
Metal FLM 12k{ #1% 1/4W
Metal FLM 1kQ %1% 1/4W

Not assigned

R: FXD
R: VAR

R: FXD

C: FXD
C: FXD
C: FXD
C: FXD

" Cs FXp

C: FXD
C: FXD
C: FXD
C: FXD
C: FXD
C: FXD
C: FXD
C: FXD

: FXD
C: FXD

: FXD

C: FXD

C: FXD
C: FXD
L: FXD
L: FXD

Metal FLM 10k{t +t% 1/4W

Metal FLM 33k{l 1% 1/4W
CERMET 10kR

Metal FIM 510 £1% 1/290

ELECT TANTAL 1yF £20% 50V
CER 0.01uF %80, -20% 50V
ELECT TANTAL 1uF £20% 50V
CER 0.01uF +30, -20% 50V
ELECT TANTAL 1yF +20% 50V
CER 0.01uF +80, =20% 30V
CER 0.1uF +80, -20% 50V
CER 0.1uF +8G, -20% 50V
ELECT 47uF 35V

CER 0.047uF +80, -20% 50V
ELECT 47uF 35V

CER 0.tuF +80, -20% 50V
CER G.1uF +B80, -20% 50V
ELECT TANTAL 1uP £20% 50V
CER 0.01uF +80, -20% 50
ZLECT 104F 25V

CER 0.1WF +80, -20% 30V

ELECT TANTAL 1uF £20% 50V
CER 0.014F +8C, =-20% 50V
Coil
Coil

2 b

BLD-014538X02
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Parts No. | ADVANTEST Stock No. Description
J1 JCF-AC001TX01-3 Connectaor

J2 Not assigned

J3 JCP-RAQ1 2PXO7T-1 Connector

BLD-014538x02
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Q84501/506/521

BLC~014536
Parts No. | ADVANTEST Stock No. Description
1 SIA-TL494 Ic:
uz S1A-324 IC: Quadruple Qperational Amplifier
o1 SFM-2N6660 FET Juncticn N-Channel
b1 SDZ-WOE1 C: Zener Dicde
p2 SDz-wW130 C: Zener Diode
D3 SDP-ES1F C: Diode SI
R1 RMF-AR1RBKFK R: FXD Metal FLM 1.8kQ 1% 1/4W
R2 RMF-AR18KFK R: FXD Metal FLM 18KkQ £1% 1/4W
R3 RVR-DF1K R: VAR CERMET 1kQ
R4 RMF—-AR4R3KFK R: FXD Metal FLM 4.3k0R £1% 1/4wW
RS RMF-AR1BKFK R: FXD Metal FLM 18kQ 1% 1/4W
R& RMF-ARS560QFK R: PXD Metal FLM 5600 *1% 1/4W
R7 RMF-ARZR4RFK R: FXD Metal FLM 2.4kQ £13% 1/4W
RS RMF-AR270XFXK R: FXD Metal FLM 270kQ 1% 1/4W
R9 RMF-AR24KFK R: FXD Metal FLM 24kQ £1% 1/4W
R10 RMF-AR36QFK R: FXD Metal FLM 561 £1% 1/4W
Ri1 RMF-AR24KFF, R: FXD Metal FLM 24kf} t:l% 1/4w
R1Z RMF=-ARZ0KFK R: FXD Metal. FLM 20k #1% 1/4W
R13 RMF-AR4R7KFX R: FXD Metal FLM 4.7kQ 1% 1/4W
R14 RMF=-AR1RBEFK R: FXD Metal FLM 1.Bk3 £1% 1/4W
R13 RMF-AR4TOQFK R: FXD Metal FLM 4700 1% 1/4W
R16 RMF~AR47KFK R: PXD Metal FLM 47kQ 1% 1/4w
R17 RMF-AR4TKFK R: FXD Metal FLM 47kQ 1% 1/4W
R18 RMF—-AR150KFK R: FXD Metal FIM 150kQ =1% 1/4W
R19 RVR-DFZK R: VAR CERMET 2kf
R20 RMF-AR3IOKFK R: FXD Metal FIM 30kQ 21% 1/4W
R21 RMF-AR1 GOQFK R: FXD Metal FLM 1000 +1% 1/4W
R22 RCB-AF15K R: FXD CAR 15kD £5% 1W
R23 RCB~AK10 R: FXD CAR 101 £5% 1/2W
C1 CSM~AGR47US0V C: FXD CER 0.47pF +80, =-20% 50V
c2 CCKX=-AR220U25V C: FXD ELECT 220uF 25V
c3 CTA-ACI1USOV C: FXD ELECT TANTAL 1uF +20% 50V
ca CSM-AGR4TUSOV C: FXD CER 0.47uF +80, -20% S0V
c5 CTA-AC1USOV C: FXD ELECT TANTAL 1uF £20% 50V
c6 CSM-AGRO1USOV C: FXD CER 0.01uF +80, -20% 50V
c7 CTA-AC1USOV C: FXD ELECT TANTAL 1uF £20% S0V
cs CMC~AC100CPR3K C: FXD DIPPED MICA 1000pF 15% 300V
c9 CCK-AR47U10V C: FXD ELECT 47uF 10V
c10 CTA-ACTUSOV C: FXD ELECT TANTAL 1uF +20% 30V
ci1 CMC-AB2PRS5K C: FXD DIPPED MICA 2pF +0.5% sadv
c1z CSM-AGRO1USOV C: FXD CER 0.0%uF +80, -20% 50V
c13 CCK-AA100U160V C: FXD ELECT 100pF 160V
c14 CSM-ACRO1URSK C: FXD CER 0.01uF +80, -20% 500V
c15 CSM-AGR1US0V C: FXD CER 0,1pf +80, -20% S50V
L1 LCL-C00908-1 L: FXD Coil

BLC-014536




QB4501/3506/521

BLD-014537

Parts No. | ADVANTEST Stock No. : Description

m

thru SIM=4051=1 IC: Single 8~Channel Multiplexer/Demultiplexer
u3

U4

thru SIT-74L5123 IC: Dual Retriggerable Monostable Multivibrator with Clear
u10 . Low Power

U1 SIT-T4L521 IC: Dual 4~Input Positive~AND Gate Low Power
12 S5I7-74LS21 IC: Dual 4-Input Positive-AND Gate Low Power
U3 SIT=-74F32 IC: Quadruple 2-Input Positive=-OR Gate
ul4 S5IT-74L511 IC: Triple 3-Input Positive-AND Gate Low Power
ms SIT-74L514 IC: Hex Schmitt-Trigger Inveter Low Power
R

thru RMF=-AC3I30QFT-4 R: FXD Metal FLM 330Q 1% 1/4W

R7

R8 RMF-AC)KFJ—4 R: FXD Metal FLM 1k +1% 1/4W

R9 RMF~-AC1KFJ-4 R: FXD Metal FLM 1k $1% 1/4W

R10 RMF~AC330QFJ=-4 R: FXD Metal FLM 330Q 1% 1/4W

R11 RMF-AC1 8K T4 ' R: FXD Metal PLM 18kQ 1% 1/4W

R12 RMF-AC18KFJ-4 R: F'XD Metal FLIM 18kD 1% 1/4W

R13

thru RVR-CD5K=1 R: VAR CERMET 5kiR

R16

R17 RVR-CD2K-1 R: VAR CERMET 2k

R18 RVR~-CDSK-1 R: VAR CERMET 5kQ

R19

thru RVR-CL10K~1 R: VAR CERMET 10k{}

R21

R22 RVR-CDS5SOK-1 R: VAR CERMET 50k

R23 RVR-CD20K-1 R: VAR CERMET 20k{

R24 RVR-CD20K-1 R: VAR CERMET 20k

R25 RMF-AC2RTKFI-4 R: FXD Metal FIM 2.7k £1% 1/4W

R26 RVR-CD2K R: VAR CERMET 2k{1

R27

thru RMF-AC3R3KFJ~4 : R: FXD Metal FLM 3.3kQ t1% 1/4W

R29

R30

thru RCB~AG3R3K R: FXD CAR 3,3k{] £5% 1/8W

R32

R33

thru RCB-AGTOK R: FXD CAR 10kl £5% 1/8W

R44

ci CMC-AB200PR3K C: FXD DIPPED MICA 200pF 5% 300V

c2 CMC=AB51PR3K . C: FXD DIPPED MICA 51pF 5% 300V

c3

thru CMC-AB200PR3K C: FXD DIPFED MICA 200pF +5% 300V
, C6

c7 .

thru CMC-AC360PRSK C: FXD DIPPED MICA 36pF £5% 500V

¢13

c14 CSM=AGROTUSGV C: FXD CER Q.01pF +80, -20% 50V

c15 CCE-AR10U25V C: FXD ELECT 10uF 25v

c16

thru CTA-AC1USOV C: FXD ELECT TANTAL 1pF +20% 50V

c2a

BLD~014537
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Parts Mo. | ADVANTEST Stock No. Description
L1 LCL-T00084A L: FXD Coil
J1
thru JCF-AC001JIX01=1 Connector
J4
J5 JCP-AAD12PX07-1 Connector
Jé JCP=-ACG01FX01~1 Connector

BLG-014537
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084501/521

BLK-014535

Parts No. [ ADVANTEST Stock No. Description
U1 SIA-HO033-1 IC:

u2 SIA=-H0032-1 IC:

U3 'SIA-H0032-1 Ic:

U4 SEC=-H11F1=-1 IC:

us SYA-OPA1I11 Ic:

us SIA-411-1 i1c:

o7 SIA-1515G-1 Ic:

us SIA-7812L IC: Series Volrage Regulator

u9 SIA-75468 IC: briver

u10 Not assigned

U111 Not assigned

u13 SIA-=411=-1 I1c:

uig SIA-7810M IC:

u1s SIA-7305U IC: Voltage Regulator

o STP-2SA603 Transistor SI PNP

Q2 SFN-U309 FET Juncticn N-Channel

Q3 STP-25A1206 Transistor SI PNP

Q4 STP-25A1206 Transistor SI EBNP

Q5 STN-25C2026 Transistor SI NPN

Q8 5TP=-2541206 Transistor SI PNP

Q7 STN-25C202¢ Transistor SI NPN

08 STP-28A1206 Transistor SI PNP

Q9 STP-~35A1224 Transistor SI PNP

Q10 STN-25C1815 Transistor S5I NPN

D2 5DS=-155286-2 Diode SI

D3 SDS-1552B6-2 Diode SI

D4

thru SDS=15953 Dicde 5I

D7

D8

thru SD5-155286-2 Diode SI

D15

D16 5DZ-H3-5 Zener Diode

D17 SDZ-W050-5 Zener Diode

R RMF=ARZ24KFK R: FXD Metal FIM 24kQ 1% 1/4W
Rr2 RMF-ARS1QFK R: FXD Metal FLM 5310 21% 1/4W
R3 RMFP-ARINDOQFK R: FXD Metal FIM 3000 1% 1/4W
R4 RMF-AR2 20QFK R: FXD Metal FLM 220Q %1% 1/4W
RS RMF-ARS1QFK R: FXD Metal FLM 510 #t% 1/4wW
R6 RMF-ARS60QFK R: FXD Metal FLM 560Q 1% 1/4w
R7 RMF-AR100KFK R: FXD Metal FLM 100kQ +1% 1/4W
RS RMF-AR220QFK R: FXD Metal PLM 2200 £1% 1/4W
R9 RMF~AR390KEFK R: FXD Metal FLM 39CkQ £1% 1/4W
R10 RMF-AR220QFK R: FXD Metal FLM 220Q 1% 1/4W
R11 RMF-AR3R3KFK R: FXD Metal PLM 3.3kQ £1% 1/4W
R12 RMF-AR1R2KFK R: FXD Metal FLM 1.2kQ 1% 1/4W
R13 RMF~-AR2RZKFX R: FXD Metal FLM 2.2kQ £1% 1/4W
R14 RMP-ARJIRIKFK R: FXD Metal FLM 3.9kQ 1% 1/4W

BLK-014535




Parts No.

ADVANTEST Stock No.

Description

R15
R16
R17
R18
R19
R20
R21
RrR22
R23
R24
R25
R26
R27
R28

R29
thru
R31

R32
R33
R34
R35
R36
R37
R38
R39

R40
thru
R44

R45
R46
R47
R48
R49
R50
R51
R52
R53
RS54
'R55
R56
R57
R58
R59
R60
R61
R62
R63
R64
R65

RMF-AR910QFK
RMF-AR100QFK
RMF~AR100QFK
RMF~ARGBQFK
RMF-AR1 5KFK
RMF-AR15KFK
RMF-ARS 600FK
RMF-AR4RTKEK
RMF-ARtRZKFK
RMF-AR15KFK
RMF-AR15KFK
RMF-AR3S0QFK

RMF-AR220QFK

RMF-ARS 60QFK
RMF~AR10KFK
RMF-ARS00QFK
RMF-AR51QFK
RMF-AR1KFK
RMF-AR1 2KFK
RMF-AR1TMFK
RMF-ARTMFK

RMF~AR33KFK
RMP-AR1 2KFK
RMF-ARSKFK
RMF-AR] 200FK
RMF-AR270QFK
RMF-AR2ZR2KFK
RMF-AR2Z0QFK
RMF-AR51QFK
RMF-AR100QFK
RVR-DF200
RMF-AR150QFK
RMF-AR1TRSKFK
RMF-ARS1QFK
RMF-AR1R5KFK
RMF-ARS1QFK
RMF-AR1RSKFK
RMF-AR1RSKFK
RMF-AR2R2ZKFK
RMF-AR4RTKFK
RMF-ART 20QFK
RMF-AR120QFK

R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD

Metal
Metal
Matal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Not assigned

R: -FXD

Metal

Not assigned

R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD

Metal
Metal
Matal
Matal
Metal
Metal
Metal

Metal

Not assigned

R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD

-R: FXD

R: FXD
R: VAR
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXb
R: FXD
R: FXD
R: FXD
R: FXD

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

FLM
FLM
FLM
LM
FLM
FLM
FLM
PLM
FLM
LM
FLM
FLM

FLM

FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM

FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM

2100 £1% 1/4wW
1000 %1% 1/4W
100Q +1% 1/4wW
680 1% 1/4W

15kl +1% 1/4W
15k 21% 1/4W
5600 1% 1/4W
4.7xD £1% 1/4W
1.2kQ 1% 1/4W
5k 1% 1/4w
15k £1% 1/4W
3900 21% 1/4W

2200 1% 1/4w

5600 1% 1/4W
10k 1% 1/4W
5000 %1% 1/4W
510 1% 1/4W
160 1% 1/4W
12k2 1% 1/4W
10 1% 1/4W
1M 1% 1/4W

33kQ 1% 1/4W
12kQ £1% 1/4W
Sk +1% 1/4W

1200 £1% 1/4W
27000 1% 1/4W
2,2k 1% 1/4W
22091 £1% 1/4W
510 £1% 1/4W

1009 £1% 1/4W

CERMET 200Q

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
LM

1500 1% 1/4W
1.5k0 1% 1/4W
510 $1% 1/4W
1.5k0 18 1/4%
510 #1% 1/4W
1.5kQ £1% 1/4W
1.5k £1% 1/4W
2,2kQ £1% 1/4W
4.7kQ £1% 1/4W
1200 1% 1/44
1200 1% 1/4W
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Parts No.

ADVANTEST Stock No.

Description

R66
RGB7
68
R69
R70
R71

<1
thru

[031
thru
c7

c8

ca

c10
ci1
c12
ct3
Ct4

Ci5
thru
c17?

C18
€19
c20
c21
c22

c23
thru
C26

c27

c28
thru
c3z

c33

C34
thru
<37

foxc):]
Cc39
c40
Cc41
c42
c43
C44
c45
C46
C47
C48
c49
C50

RMF-ARTRZKFK
RMF-ARS60KFK
RMF-ARZKFK
RVR-DF 20K
RVR-DF30
RMF-AR1R5KFK

CSM-AGTUSQV

CSM—AGR4TUSOV

CSM-AGIUS0V
CCX-AR100U25V
CSM-AC4T00FEDV
CMC-AB10PRSK
CSM-AGIUSOV
CCX-AR100016V
CTA-ACIUS0V

CSM~AGR1U50V

CTA-ACTUS0V
CSM=AGR1US0V
CTA-AC1USOV
CTA-ACIUSOV
CMC-AB15PR5K

CTA~-ACIUS0V
CMC-ABSPRSK
CTA-AC1050V
CFM-AHR1U100V
CTA-ACTUSOV

CCK-AR100U25V
CSM-AG1US0V
CSM-AG1U50V
CCK-AR4TU25V
CSM-AG1U50V
CCK-AR4TU25V
CCK-AR47U25V
CSM-AGTUSOV
CCKR-AR4TU25V
CSM-AG1U50V
CSM-AGR47USOV
CSM=-AGR47U50V
CTA-AC1USOV

R: FXD
R: FXD
R: FXD

"

1 VAR
: VAR
i FXD

i FXD

: FXD

: FXD
1 FXD
1 FXD
: FXD
: FXD

FXD

: XD

: FXD

FXD

: FXD
: FXD

FXD
FXD

: FXD

FXD

: FXD

: FXD

PXD

: FXD

FXD
FXD
FXD

: FXD
: FXD

FXD
FXD

C: FXD

FXD

C: FXD

"

XD

: FXD

Metal FIM 1.2kD 1% 1/4W
Metal FLM 560k $1% 1/4W
Metal FLM 2k 1% 1/4W
CERMET 20kQ

CERMET 50Q

Metal FLM 1.5kR £1% 1/4W

CER 1uP +80, -20% 50V

CER 0,47uF +80, -20% 50V

CER 1uF +80, -20% 50V
ELECT 100uF 25V

CER 4700pF +8C, -20% 50V
DIPPED MICA 10pF :5% 300V
CER 1uF +80, =-20% 50V
ELECT 100WF 16V

ELECT TANTAL 1uF £20% 50V

CER 0.1pF +80, -20% 50V

ELECT TANTAL 1pF £20% 50V
CER 0.1uF +80, -20% 30V

ELECT TANTAL 1uF £20% 50V
ELECT TANTAL 1uF +20% 50V
DIPPED MICA 15pF 5% 500V

ELECT TANTAL 1uF 220% 50V

DIPPED MICA SpF 20.5% 500V
ELECT TANTAL tufF *20% 30V

Mylar 0.1uF 100V

ELECT TANTAL 1uF +20% 50V

ELECT 100pF 25V

CER 1pF +80, -20% 50V
CER 1uf +80, -20% 50V
ELECT 47pF 25V

CER 1uF +B0, —20% 50V
ELECT 47uF 25V

ELECT 47uf 25V

CER 1uF +80, -20% 50V
ELECT 47uF 25V

CER 1uF +80, -20% 50V
CER 0.47uF +80, -20% 50V
CER 0.47uF +80, -20% 50V
ELECT TANTAL 1uF £20% 50V

BLK~014535
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Parts No.

ADVANTEST Stock No.

C31
Ch2
C53
C54
C55
56

c57
thru
Ce0 .

ce1
ce2
<63
Cced
C&5

(o111
thru
ce8

c69
c70
K1

thru
K3

X4

L1t
L2
L3
L4
L5

J1
J2
J3
J4
J5

J6
thru
Ja

CSM-AGI1US0V
CSM-AGTUS0V
CCK-AR4TU25V
CSM-AG1U50V
CSM-AGR1US0V
CCK-AR47U25V

CTA-ACTUSOV

CFM-AH10100V-1
CTA-ACIUSOV
CTA-ACIUSOV
CMC—-AB15PRSK
CMC-AB10PRER

CTA~AC1USOV

CSM—-AC2200850V
CTA~AC1US0V

KRL-000441

KRL-000688

LCL-T00084A
LCL-CGA907-1
LCL-C00907-1
LCL-T0Q084A
LCL~TO0Q0B4A

JCP-AAD24PX06-1
JCF-ACO01TXG4~1
JCF-AC001.TX04-1
JCP-AAQQ3IPAO6—1
JCF~ACQ01IX04-1

JCP-AAQQ2PX02~1

Description

C: FXD CER 1uF +8C, -20% 30V

C: FXD CER 1uF +8¢, -20% 50V

C: FXD ELECT 47uF 25V

C: FXD CER 1uF +80, -20% 50V

C: FXD CER 0.1uF +8C, -20% 3QV

C: FXD ELECT 47uF 25V

C: FXD ELECT TANTAL 1pF £20% 50V

C: FXD Mylar 1uF 100V

C: FXD ELECT TANTAL tuF *20% 50V
: FXD ELECT TANTAL 1uF #20% 50V

C: FXD DIPPED MICA 15pF $10% 500V
: FXD DIPPED MICA 10pF 15% 500V

C: FXD ELECT TANTAL 1uF x20% 50V

C: FXD CER 2200pF +80, -20% 50V
: FXD ELECT TANTAL 1uF +20% 50V

Relay

Relay

L: FXD Coil

L: FXD Coil

L: FXD Coil

L: FXD Coil

L: FXD Coil

Connecto;

Connector

Connector

Connecter

Connector

Connector

BLK-0%4535
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Cr

Q84508

WEU-B4306E
Parts No. | ADVANTEST Stock No. Description
CB1 DCB-ES2544X01A-1 Cable
CB2 DCB~FFO093X01A-1 Cable
CB3 DCB=FF(}093X03A=1 Cable
CB4 DCB-FF0093X03A-1 Cable
Ji JCH=-ADOO13X01=1 Connector
a2 JCH=-ADOO1JIX01=-1 Connector
SW1 QBL-C00033-1 Switch

WF-84506E T=1




Q84506

BLE=-014535%02

Parts No. | ADVANTEST Stock No. Description
o1t S1A~H0033-1 IC:

o2 SIA-H0Q32-1 IC:

U3 " SIA-H0032-1 Ic:

U4 SEC-H11F1-1 IC:

us SIA-QPA111 c:

u§ 5IA-411-1 IC:

u7 5IA-1515G-1 IC:

af:} SIA=7812L IC: Series Veltage Regqulator
9 SIT-75468 IC: Driver

u10

thru Not assigned

U2

U113 SiA-411-1 IC:

u14 SIA-7810M IC:

u1s SIA-T305U7 IC: Voltage Regulator

3] STP-2SA6G3 Transistor SI PNP

Q2 SFN-U309 FET Junction N-Channel

Q3 STP—-25A1206 Transiscor 51 PNP

o4 STP=-2541206 Transistor SI PNP

Q5 STN-25C2026 Transistor SI NPN

Q6 STP-25A1206 Transistor SI PNP

Q7 STN-25C2026 Transistor SI NEN

o8 STP~25R1206 Transistor 51 PNP

Qo STP—~-25A1224 Transistor SI PNP

Q10 STN-25C1815 Transistor SI NPW

D2 SDS~155286-2 Diode SI

o3 8D5-155286-2 Diode 51

D4

thru SDS-15953 Diode S5I

D7

D8

thru 5D5-155286-2 Diocde SI

D15

D16 SDZ~H3-5 Zener Diecde

D17 SDZ-W050-5 Zener Diode

R1 RMFP-ARZ24KFK R: FXD Metal FLM 24kQ 1% 1/4W
R2 RMF-ARS1QFK R: FXD Metal FLM 516 1% 1/4W
R3 RMF=-AR300QFK R: FXD Metal FLM 300Q £1% 1/4W
R4 RMF-~RR220QFK R: FXD Metal FLM 22011 1% 1/4W
RS RMF-ARS1QFK R: FXD Metal FLM 512 1% 1/4W
R6 RMF-~ARS60QFK R: FXD Metal FLM 5600 +1% 1/4W
R7 RMF-AR100KFK R: FXD Metal FLM 100kQ 1% t/4wW
RE RMF=-AR220QFK R: FXD Metal FLM 2200 1% 1/4W
RS RMF-AR6 2KFK R: FXD Metal FLM 62kl 1% 1/4W
R1Q RMF=-AR220QFK R: FXD Metal FLM 2200 1% 1/4W
R11 RMF=AR3IR3IKFK R: FXD Metal FLM 3.3k} £1% 1/4W
R12 RMF~AR1R2KFK R: FXD Metal FLM 1.2kQ £1% 1/4W -
R13 RMF-ARZR2KFK R: FXD Metal FLM 2Z.2kQ 1% 1/4W
R14 RMF~AR3RIKFK R: FXD Metal FLM 3,9kl 1% 1/4W

v
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Parts No.

ADVANTEST Stock Ne.

Description

R15
R16
R1?
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
thru
R31
R32
R33
R34
R35
R36
R37
Rag
R39

R40
thru
R44

R45
R4S
R47
R48
R49
R50
R51
RS2
R53
R54
R55
RS6
R37
R38
R39
R60
R61
R6Z
k63
R64

RMF~ARS10QFK
RMF-AR100QFK
RMF-AR100QFK
RMF-ARS1QFK
RMF-AR15KFK
RMF-AR15KFK
RMF-ARSG0QFK
RMFP-AR4RTKFK
RMF—Aﬁ1R2KFK
RMF-AR15KFK
BMF-AR153KFK
RMF-ARZ Z0QFK

RMF-AR1 20QFK

RMF-AR300QFK
RMF-AR10KFK
RMF-ARS00QFK
RMF-ARS1QFK
RMF-AR1KFK
RMF-AR1ZKFK
RMF-AR1MFK
RMF~AR1MFK

RMF-AR33KFK
RMF-AR12KFK
RMF-ARSKFK
RMF-AR1 20QFK
RMF~AR270QFK
RMF-AR2R2KFK
RMF~AR220QFK
RMF-ARS1QFK
RMF-AR100QFK
RVR~DF200
RMF-AR150QFK
RMF-ARTRSKFK
RMF-AR51QFK
RMF-AR1R5KFK
RMF-ARS51QFK
RMF-AR1RSKFK
RMF-ARTRSKFK
RMF-AR2R2KFK
BMF-AR4RTKFK
RMF-AR120QFK

R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Not assigned

R: FXD

Metal

Not assigned

R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
ﬁ: FXD
R: FXD

Metal
Metal
Metal
Metal
Mektal
Metal
Metal
Metal

Not assigned

R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: FXD
R: VAR
R: FXD
R: FXD
R: FXD

: FXD

1 PXD

¢ FXD

: FXD

R
R
R
R: FXD
R
R: FXD
R

: FXD

Metal
Metal
Metal
Metal
Matal
Metal
Metal
Metal
Metal

FLM
FIM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
LM

FLM

FLM
LM
FLM
FLM
FLM
FLM
FLM
FLM

FLM
FLM
FLM
FLM
FLM
FLM
LM
PLM
FLM

9108 +1% 1/4W
1009 1% 1/4W
1000 £1% §/4w
510 1% 1/4W

15k £1% 1/4W
15K £1% 1/4W
5600 +1% 1/4W
4.7k £1% 1/4W
1.2k £1% 1/4w
15k0 +18 1/4W
15k0 £1% 1/4W
2200 £1% 1/4W

1200 1% 1/4w

3000 £1% 1/4%
10kQ =18 1/4wW
5000 £1% 1/4W
510 £1% 1/4W
1kQ 1% 1/4W
12k £1% 1/4W
1MQ £1% 1/4W
1MQ 213 1/4W

33kQ £1% 1/4W
12kQ £1% 1/4W
5k 1% 1/4W

1200 1% 1/4W
2700 £1% 1/4W
2.2k0 1% 1/4W
2200 1% 1/4W
510 1% 1/4W

1000 +1% 1/4W

CERMET 200Q

Metal
Metal
Metal
Metal
Metal
Metal
Mektal
Metal
Metal
Metal

FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM

1500 £1% 1/4W
1.5k £1% 1/4W
31Q £1% 1/4w

1.5k £1% 1/4W
510 £1% 1/4w

1.5kQ £1% 1/4W
1.5k0 1% 1/4W
2.2kQ £1% 1/4W
4.7kQ £1% 1/4W
1200 #1% /4w

BLE-014535X02
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Parts No.

ADVANTEST Stock No.

Descripticn

R65
R6E
R&7
R68
R6%
R70
R71
C1

thru
c4

Cc5
thru
c7

c8

c9

<10
[yl
c12
C13
Cc14

c15
thru
c17

c18
<19
Cc20
c21
cz22

" c23
thru
C26

c27

Cc28
thry
C32

ci3

Ci4
thru
c37

cis

c3s
thru
o 14]

C41
cd2
C43
C44
C45
Cds

C47
thru
C49

BMF-AR120QFK
RMEP-AR1TR2KFK
RMF-BRS60KFK
RMEP~-ARZKFE
RVR-DF20K
RVR=-DF50
RMF-AR1TRSKFK

CEM-AGTUSOV

CEM-AGR4TUSO0V

CSM-AG1USOV
CCK~-AR100U25V
C5M-AC4700P50V
CMC-AB10PREK
CSM-AG1US0V
CCK-AR100U16V
CTA-BC1US0V

CSM~AGR1USOV

CTA-ACIUSOV
CSM=-AGRI1US0V
CTA-AC1USQV
CTA-ACIUSOV
CMC-AB15PRSK

CTA-ACIUS0V
CMC~ABSPR5K
CTA-AC1U50
CFM~-AHRT10100V
CTA-ACIUSOV
CCK-AR10QU25V
CSM-AG1 S0V

CCK-AR47U25V
CSM-AG1U50V
CCR-AR4TU25V
CCK~AR4 7025V
CSM-AG1USOV
CCX-AR4TU25V

CSM~AGI1US0V

FXD

: FXD

FXD
FXD

R: VAR

*

VAR

R: FXD

C:

: FXD

FXD

: FXD

FXD

: FXD

FXD

: FXD
: FXD
: FXD

: FXD

: FXD

FXD

¢+ FXD

FXD

: FXD

: FXD

: FXD

FXD

Metal FLM 1200 +1% 1/4W
Metal FLM 1.2kQ £1% 1/4W
Metal FLM 560k +1% 1/4W
Metal FLM 2kQ %1% 1/4W
CERMET 20kQ

CERMET 509

Metal FLM 1.3kQ £1% 1/4W

CER 1uF +80, -20% 50V

CER (.47uF +8C, -20% 50V

CER 1wF +80, -20% 50V
ELECT 100up 25V

CER 470GpF +80, -20% 50V
DIPPED MICA 10pF 5% 500V
CER 1uF +80, -20} 50V
ELECT 100uF 16V

ELECT TANTAL 1uF *20% 50V

CER 0.1uF +80, =-20% 50V

ELECT TANTAL 1uf 220% 50V
CER 0.1uF +80, -20% 50V

ELECT TANTAL 1pF £20% 50V
BLECT TANTAL 1uF x20% 50V
CIPPED MICA 15pF 5% 300V

ELECT TANTAL tuf 220% S0V
DIPPED MICA SpF $0.5% 500V

ELECT TANTAL 1uF £20% 50V

C:FXD Mylar 0.1uf 100V

C:

C:

c:

C:
C:

H

Ci

C:

Cs

FXD

FXD

FXD

FXD
FXD
FXD
FXD
FXD
FXD

FXD

ELECT TANTAL 1uF $20% 50V .

ELECT 100uF 25V

CER 1uF +80, =20% 50V

ELECT 47uF 25V
CER 1uF +80, =-20% 30V
ELECT 4TuF 25V
ELECT 47uF 25V
CER 1uF +80, =20% 50V
ELECT 47uF 25V

CER 1uF +80, ~20% 30V

BLK-014535¥%02
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Parts No.

ADVANTEST Stock No.

Description

C5e
C51
c52
C53
C54
C53
CSé

Cc57
thru
ceo

Ce1
C62
cée3
C64
C63

Céé
thru
Cce68

[od:3:]
c7o

L1
1.2
L3
L4
LS
K1

thru
K3

K4

J1
32
J3
J4
J5

J6
thru
J8

CTA~AC1U30V
CSM-aG1u50v
CSM-AGIUS0V
CCE~AR47TU25V
CSM-AG1US0V
CSM~AGR1USOV
CCE-AR4TU25V

CTA-ACTUSOV

CFM~-AH1UJ100V-1
CTA-ACTUSOV
CTA-AC1USOV
CMC~AB15PR5K
CMC=-ABR10PR5K

CTA-ACTUS0V

CSM-AC2200P50V
CTA-RCI1US0V

LCL-TO0084A
LCL~C00907-1
LCL-C00%07-1
LCL-TOQ084A
LCL-T000B4A

KRL=-000441

KRL-000688

JCP-AAD24PX06~1
JCP-ACOQ1JIX04-1
JCF-AC001JX04-1
JCP-AA003PX06~1
JCP-AC001TX04-1

JCP-AM)O2PX02-1

C: FXD ELECT TANTAL 1uF

+20% 50V

C: FXD CER 1uF +80, =-20% 50V
C: FXD CER 1uF +80, -20% 50V

C: FXD ELECT 47uF 25V

C: FXD CER 1uF +80, -20% 50V
C: FXD CER 0.1uF +80, -20% 50V

C: FXD ELECT 47uF 25V
C: FPXD ELECT TANTAL 1uF

C: FXD Myiar 1uF 100V

C: FXD ELECT TANTAL juF
C: FXD ELECT TANTAL 1uF
C: FXD DIPPED MICA 15pF
C: FXD DIPPED MICA 10pF

C: FXD ELECT TANTAL 1uF

+20% 50V

+20% 30V
£20% 30V
#5% 300V
+5% 500V

£20% 50V

C: FXD CER 2200pF +80, -20% 50V

C: FXD ELECT TANTAL 3iuF

L: FXD Ceil
L: FXD Coil
L: FXD Ceoil
L: FXD Coil
L: FXD Coil

Relay

Relay

Connector
Connector
Connector
Cennector

Connector

Connector

+20% 30V

BLK-0143535x02
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Q84506
BLD-014538

Parts Nc. | ADVANTEST Stock No. Description
5] SIT=-74F00 IC: Quadruple 2-Input Positive-NAND Gate
uz SIA-LT1001CNB IC:
u3 SIA-TLOB4 IC: JFET-Input Operational Amplifier
H SIA-324 IC: Quadruple Operational Amplifier
U5 SQD-FU33LD-1 IC:

o STN=-25C641 Transistor SI NPN

o2 STN=-25C1253 Transistor SI NPN

03 STN-28C1253 Transistor SI NBN

Q4 STN=-23C641 Transistor SI NPH

Qs STN—-25C510 Transistor SI NPN

o] STP-25A965 Transistor SI PNP

Q7 STP—ESAQGS Transistor SI PNP

Q8 STN-25C1815 Transigstor SI NPN

Q9 STN=-258C1815 Transistor SI NPN

Q10 STN-25C1173 Transistor SI NPN

Q11 STN-25C1173 Transistor SI NPN

Q12 STP-25A1015 Transistor SI PNP

Q13 STP=-25A1015 Transistor SI PNP

o114 STP-250473 Transistor SI PNP

Q15 STP-254473 Transistor SI PNP

Q16 STN~25C1253 Transistor SI NPN

Q17 STN-25C1253 Transistor SI NPN

Q18 ¥Not asszigned

Q1% STP-25A963 Transisktor SI PNP

Dt SDZ-W081 Zener Diode

D2 SDZ-W081 Zener Diode

D3

thru SDS~15953 Diode ST

D10

Dt SDS~155%7 Diode 5T

R1 RMF-AR4RTKFK R: FXD Metal FLM 4.7k 1% 1/4W
R2 RMF-ARARTKFK R: PXD Metal FIM 4.7kl 1% 1/4W
R3 RMF-AR100QFK R: FXD Metal FLM 1000 +1% 1/4W
R4 RMF-AR4 70QFK R: FXD Metal FLM 4701t #1% 1/4W
RS RMF-AR220QFK R: FXD Metal FLM 2200 +1% 1/4W
R6 RMF=-AR1TOQFK R: FXD Metal FLM 1002 1% 1/4W
R7 RMF-ARS1QFK R: FXD Metal FLM 51§ 1% 1/4W
r8 RMF-AR220QFK R: FXD Metal FLM 22011 #1% 1/4W
33:] RMF-AR470QFK R: FXD Metal FLM 4700 1% 1/4wW
R10 RMF-AR100QFK R: FXD Metal FLM 1001 %1% 1/4W
R11 RMF=-AR1KFK R: FXD Metal FLIM 1k £1% 1/4W
R12 RMF-ARGRBQK R: VAR WW 6.8Q

Rrt3 Not assigned

R14

thru RMF-AR10KFK R: FXD Metal FIM 10kR £1% 1/4W
R17

Ri8 RMF-AR4RTKFK R: FXD Metal FLM 4.7k *1% 1/4W
R19 RMF-AR47KFK R: FXD Metal FLM 47kQ +1% 1/4W
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Parts No.

ADVANTEST Stock No.

Description

R21
R22

R23
thru
R26

R27
" R2B
R29

R30
thru
R33

R34
R35
R36

R37
thru
R46

R47
thru
R49

RS0
R51
R52
thru
R54
[s4]
c2
c3
c4
cs
ceé
Cc7
c8
c9
c10
ci11
12
C13
C14
C15
Ci6

c17
thru
C19

c20
c

L1
L2

J1

RMF-AR6S0QFK
RMF-ARG680QFK

' RMF-AR220QFK

RWR-AE10QK-1

RMF'-AR220QFK
RMF-ARG80CFK
RMF-ARGB80QFK

RMF-AR10KFK

RMF-ARBR2KEFK
RMEP-AR12HFK
RMF-ARTKFK

RMF-AR1T0KFK

RMF-ARI3KFK
RVR-BE10K

BMF-ASS1QFK

CTA-ACIUSQV
CSM—-AGRO1U50V
CTA-ACTUSOV
CSM-AGRO1US0V
CTA-ACtUSOV
CSM-AGRO1US0V
CSM~ACRIUSOV
CSM-ACRTUSOV
CCK-AR47U35V
CEM-AGRO4TUSOV
CCK-aR47TU3ISV
CSM-ACRIUSOV
CsM~-ACRIUSOV
CTA=-ACT1US0V
CSM-~-AGRUIUSOV
CCK-AR10U25V

CSM-ACR1USOV

CTA~ACIUSOV
CSM-AGRO1050V

LCL-TC00844
LCL-T00084A

JCF-RC0017%91-3

R: FXD
R: FXD
R: FXD

R: VAR

R: FXD
R: FXD
R: FXD

R: FAD

R: FXD
R: FXD
R: FXD

Metal FLM 680(7 £1% 1/4wW
Metal FLM 6800 %1% 1/4W
Metal FLM 2200 £1% 1/4W

WW 1Q

Metal FLM 2200 1% 1/4W
Metal FLM 68081 x1% 1/4W
Metal FLM 6800 #1% 1/4W

Metal FIM 10kQ %1% 1/4W

Metal FLM B,2k{ £1% 1/4W
Metal FLM 12kQ +1% 1/4W
Metal FLM 1k} 1% 1/4W

Not assigned

R: FXD Metal FLM 10kQ £1% 1/4W
R: FXD Metal FLM 33kR £1% 1/4wW
R: VAR CERMET 10k{l
R: FXD Metal FLM 51§ 1% 1/4W
C: FXD ELECT TANTAL 1uF $20% 50V
C: FXD CER 0.01uF +80, -20% 50V
C: FXD ELECT TANTAL 1uF +20% 50V
C: FXD CER C.01uF +80, -20% 50V
C: FXD FXD ELECT TANTAL tuFf £20% 50V
C: FXD CER G.01uF +806, -20% 50V
‘C: FXD CER 0,1uF +80, -20% 50V
C: FXD CER 0.1uF +80, -20% 50V
C: FXD ELECT 47uF 35V
C: FXD CER 0.047uF +80, -20% 50V
C: FXD ELECT 47uF 315V
C: FXD CER 0,1uF +80, -20% 50V
C: FXD CER 0.1uF +80, -20% 50V
C: FXD ELECT TANTAL 1uF +20% 50V
C: FXD CER 0.0tuF +80, -20% 50V
C: FXD ELECT 10uF 25V
C: FXD CER 0.%{uF +80, -20% 50V
C: FXD ELECT TANTAL 1uF $20% 50V
C: FXD CER 0.01uF +80, -20% S0V
L: FXD Coil

: FXD Coil
Connector
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Parts No. | ADVANTEST Stock No. Description
J2 Not assigned
J3 JCP-AAQ12PX07-1 Connector
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Q84521

WFU=-84521E
Parts No. | ADVANTEST Stock No. Description
CB1 DCB=-ES2544X01A=-1 Cable
CB2 - DCR-FFOG9I3IX01A—1 Cable
CB3 DCB-FF0093X03A-1 Cable
CB4 DCB=-FFG093X03A-1 Cable
CBR5 DCB=-FF1167X13-1 Cable
J1
thru JCH~ADOG1TX01-1 Connecter
J3
SW1 QBL=000034-1 Switch
WFU-84521E 1=1




Q84521
BLD-014706

Parts No. | ADVANTEST Stock No. Description
Ui SIT-74F00 IC: Quadruple 2-Input Positive-NAND Gate
u2 SIA-LT1001CNS IC:

Ul SIA-TLOB4 IC: JFET Input Operational Amplifier
U4 s5Ia-324 IC: Quadruple Operational Amplifier
us SIT-74L504 IC: Hex Inverter Low Power

us SIA=-DG201-1 IC:

uz SQD-FU445LD=-1 IC:

u8 SOD~FU645LD~-1 IC:

ex] STN-25C641 Transistor SI NPN

Q2 5TN-25C1253 Transistor SI NEN

03 STN=25C1253 Transistor §I NPN

04 STN-25C641 Transistor SI NPN

Q5 STN-25C1253 Transistor SI NPN

Q6 STP-2S5A965 Transistor SI PNP

Q7 STP-2SA%65 Transistor SI PNP

Qo8 5TN-2521815 Transistor SI NPN

Q9 STH=-25C1815 Transistor SI NPN

210 STN-25C1173 Transistor SI NPN

211 STN-28C1173 Transistor SI NPN

Q12 STP-25A1015 Trangistor SI PNP

Q13 STP=-25A1015 Transistor SI PNP

214 §TP-25h1473 Transistor SI PP

15 STP-25A473 Transistor SI PNP

Q16 STN-25C1815 Transistor 5I NPN

Q17 STN-25C1815 Transistor SI NPN

D1 5DZ-wW081 Zener Diode

D2 SDZ-wWo81 Zengr Dicde

D3

thru 8DS=-15953 Diode SI

D10

D11 SD5-155%7 Diode SI

D12 SDS=-1583897 Diode SI

D13 SDS-15953 Dicde B

D14 5DS-15953 Dicde SI

R1 RMF-AR4RTKFK R: FXD Metal FLM 4.7k £1% 1/4W
R2 RMF-AR4R7TEFK R: FXD Mektal FIiM 4.7kQl 271% 1/4W
R3 RMF-AR100QFK R: FXD Metal FLM 100Q z1% 1/4W
R4 RMF-AR4 70QFK R: FXD Metal FLM 4700 21% 1/4W
RS RMF-AR2200FK R: FXD Metal FIM 2200 #£1% 1/4W
R6 RMF-AR10QFK R: FXD Metal FLM 100 *1% 1/4W
Rr7 RMF-AS360QFK~1 R: FXD Metal FLM 360 1% 1/4w
R8 RMF-AR2200FK R: FXD Metal FLM 2200 1% 1/4W
R9 RMF~AR470QFK R: FXD Metal FLM 4709 1% 1/4w
R10 RMF-AR100QFK R: FXD Metal FLM 1001 £1% 1/4wW
R11 RMF=-AR1XFK R: FXD Metal FLM 1kt t1% 1/4W
R12 RMF=-AJ1B8QIM~1 R: PXD Metal FLM 180 £i% 1/4W
R13 RMF-AJ18QIM-1 R: FXD Metal FLM 1Bfi +1% 1/4W
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Parts No. | ADVANTEST Stock No. Description
R14

thru RMF=-AR10KFK R: FXD Metal FIM 10kD 1% 1/4W
rR17

R18 RMP-AR4RTKFK R: FXD Metal FLM 4.7kQ #1% 1/4W
R19 RMF-AR4 7KFK R: FXD Metal FLM 47k@ #1% 1/4W
R20 RMF-ARGEOQFK R: FXD Metal FLM 680Q *13% 1/4W
R21 RMF-ARG80QFK R: PXD Metal FLM 6800 1% 1/4W
R22 RMF-AR220QFK R: FXD Metal FIM 2200 21% 1/4W
R23

thru RWR-AE1QK~1 R: VAR WW 10

R26

R27 RMF-AR22(QFK R: FXD Metal FLM 2200 #1% 3/4W
R28 RMF-AR6 80QFK R: FXD Metal FLM 6807 1% 1/4W
R29 BMF-AR680QFK R: FXD Metal FLM 6800 1% 1/4W
R30

thru . RMP-ART0KFK R: FXD Metal FLM 10k( 1% 1/4W
R33

R34 RMF=RARERZKFK R: FXD Metal FLM B.2kQ 1% 1/4W
R3S RMF—AR12KFK R: FXD Metal FLM 12kQ +1% 1/4W
R36 RMF—AR1KFK R: FXD Metal FLM 1kQ £1% 1/4W
R37 RMF-ARTKFK R: FXD Metal FLM 1kQ 213 1/4W
R38 RMF-AR220QFK R: FXD Metal FLM 2200 1% 1/4W
R39 RMF-AR3I3KFK R: FXD Metal FLM 33kQ 1% 1/4W
R40 RVR-BE10K R: VAR CERMET 10kQ

R4 RMF-AR200KFK R: FXD Metal FLM 200kQ 1% 1/4W
R42 RMF-ARZ0O0KFK R: FXD Metal FLM 200kQ %1% 1/4W
R43 RMF-AR33KFK R: FXD Metal FLM 33k £1% /4w
R44 RVR-BE1CK R: VAR CERMET 10kQ

R45 RMF=AR10MIM R: FXD Metal FLM 10MQ +1% 1/4W
R47

thru RMF-AR10KFK R: FXD Metal FLM 10kQ £1% 1/4W
R49

R50 RMF-AR220QFK R: FXD Metal FLM 2200 1% 1/4W
R51 RMF~AR3IGQFK—1 R: FXD Metal FLM 36Q #1% 1/4W
R52 RMF-AR36QFK—1 R: FXD Metal FLM 36Q 1% 1/4W

c1 CTA-AC1USOV C: FXD ELECT TANTAL juf 220% 50V
c2 CSM-AGRO1US0V C: FXD CER 0.01uF +80, =-20% 50V
c3 CTA-ACIUSOV C: FXb FLECT TANTAL 1uF #20% 50V
c4 CSM=RGROTUS0V C: FXD CER 0.01uF +80, =-20% S50V
cs CTA-AC1US0V C: FXb ELECT TANTAL 1uF x20% 50V
cé CSM-AGRO1USQV C: FXD CER 0.01uF +80, =-20% S50V
c7 - CSM-ACRIUS0V C: F¥p CER 0.1uF +80, -20% 50V
c8 CSM-ACR1USOV C: FXD CER 0.1uF +80, -20% 50V
c9 CSM~AGRO4TUS0V C: FXD CER 0.047uF +80, -20% 50V
c10 CCK~AR4TUSOV C: FAD BLECT 47uf 50V

cit CCK-ARATUSOV C: FXD ELECT 47uF S0V

ci2 CSM=ACR1US0V C: FXD CER 0.1uf +B0, -20% 50V
13 CSM-ACRIUSOV C: FXD CER O.1uF +80, -20% 50V
c1d CTA-AC1USOV : FXD ELECT TANTAL 1uF *20% 50V
15 CSM-AGRO1USOV C: FXD CER 0.01uF +80, -20% 50V
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Parts No. | ADVANTEST Stock No. _ Description

C16 CCK-AR1OU25V C: FXD ELECT 10uF 25V

<17

thru © CSM-ACRIUSOV C: FAD CER 0.1uF +80, =-20% 50V
c19

c20 CTA-ACIUSOV C: FXD ELECT TANTAL 1uF x20% 50V
C2i CSM~AGRO1USOV C: FXD CER 0.01uF +80, -20% 50V
c22 CTA-AC1U50V C: FXD ELECT TANTAL 1ufF :20% 50V
C23 CSM=-AGRO1USOV C: FXD CER 0.01uF +80, -20% 50V
c24 CTA=-ACIU50V C: FXD ELECT TANTAL 1pF £20% 50V
c25 CSM-AGRO1U50V C: FXD CER Q.Q1pF +80, -20% 50V
c26 CsSM=-AGTUS0V=-2 C: FXD CER 0.1uF +80, =-20% 50V
c27 CESM-AG1U50V-2 C: FXD CER 0.,1uF +80, -20% 50V
L LCL~TO0084A L: FXD Coil

L2 LCL~TO0084A L: FXD Coil

K1 KRL-~000441-1 Relay

K2 KRL~000291-1 Relay

J1 JCF-ACO01JX01-3 Connectot

J2 Not assigned

J3 JCP-AA012PX07-1 Connectot

—

B!

BLD-(14706




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





