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No. ESEQO

Safety Summary

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

If the equipment is used in a munner not specified by Advaatest, the protection provided by the equipment may

be impaired.

Warning Labels

Warning labels are applied 10 Advantest products in locations where specific dungers exist. Pay
carcful attention 1o these labels during handiing. Do not remove or tear these labels. If you have
any guestions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phone number are listed at the end of this manual.

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

DANGER: Indicutes an imminently hazardous situation which will result in death or serious
personal injury.

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

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

Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

» Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

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

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands

are dry a1 this time.

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

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

*  Be sure 1o use {uses rated for the voltage in question,

« Do not use this instrument with the case open.

Safety-1
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Safety Summiary

= Do not place ohjects on top of this product. Also. do not place flower pots or other containers
vontaining liquid such as chemicals near this producet,

* When the product has ventilation outlets, do not stick or drop metal or easily flammable ob-
Jects into the ventilation outlets.

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

= When connecting the product to peripheral equipment, turn the power off,

» Caution Symbols Used Within this Manual

Symibols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an item where there is a dunger of serious personal injury {death or seri-
ous njury).

WARNING: Indicates an item relating 1o personal safety or health.

CAUTION: Indicates an item relating to possible damage 1o the product or instrumernt or relat-
Ing 1o a restriction on operation.

+ Safety Marks on the Preduct

The tollowing safety marks can be tound on Advantest products.

ATTENTION - Refer to manuul.

DANGER - High vohage.

CAUTION - Risk of electric shock.

@ . Protective ground (earth) terminal.

Safety-2
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» Replacing Parts with Limited Life

The following parts used in the instrument are main parts with limited life,
Replace the parts listed below after their expected lifespan has expired.

Safety Summary

Note that the estimated lifespan for the parts listed betow may be shortened by factors such as
the environment where the instrument is stored or used, aund how often the instrument is used.

There is a possibility that each product uses different parts with limited life. For more informa-

tion. refer to Chapter 1.

Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
Electrolytic capacitor 5 years

LCD panel

O years

LCD backlight

Floppy disk drive

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the

state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

{3) Ni-Cd (nickel cadmium)

(4) Other

Items possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol

der),

Example: fluorescent tubes, batteries

Safety-3
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Environmental Conditions

This instrument should be only be used in an arca which satisfies the following conditions:
* An area free from corrosive gas
* An area away from direct suniight
* A dust-free area

* Anarea free [rom vibrations

Direct sunlight

(‘\
\\ £ C Corrosive

NG

P T P L AL L T L

Vibration

Figure-1 Environmental Conditions

* Instruiment Placement

Front . i B

Keep at least [0 centimeters of space
between the rear panel and any other
surface

Figure-2 Instrument Placement

This instrument can be used safely under the following conditions:
= Altitnde of up to 2000 m
= Installation Categories I

«  Pollution Degree 2

Safety-4
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Certificate of Conformity

C€

Optical Polarization Scrambler

This is to certify, that

Q8163

instrument, type, designation

complics with the provisions of the EMC Directive 89/336/EEC in accordance with
ENSO081-1 and ENS0O82-1 and Low Vollage Directive 73/23/EEC in accordance with
ENGIOT0.

ADVANTEST Corp. ROHDE&SCHWARZ

Tokye, Japan Engineering and Sales GmbH

Munich, Germany

8163.00
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Table of Power Cable Options

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

Order power cable options by Model number.

No. ECAQIL

Plug configuration Standards Nafing, cotor Moc.:lel i
and length (Option number)
1 JIS: Japan 125Va7A Straight:  AD1402
Black
@ Law on Electrical Appliances 2 m (6 ft) Angled: ADL412
2 UL: United States of America 25Var7A Straight:  AQ1403
Black . (Option 95)
% CSA: Canada 2m (6 1) Angled:  ADI413
3 CEE: Europe 250 Vatb A Straight:  A01404
DEMKO: Denmark Gray {Option 96)
NEMKO: Norway 2m {6 f1) Angled: A01414
VDE;: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austna
FIMKO:  Finland
SEMKQO: Sweden
4 SEV: Switzerland 230Vatb A Straight:  A01405
Gray (Option 97)
2m (6 M) Angled: AO01415
5 SAA: Australia, New Zealand 250V a6 A Straight:  A01406
Gray (Option 98)
2m(61M) Angled:  -emee-e-
6 BS: United Kingdom 250 Var6 A Straight:  AQ1407
Black {Option 99)
2m 6 Angled: AQL417

Cable-1*
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QR163  Oplical polarization scrambler
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Q8163  Optical polarization scrambler

INTRODUCTION

This chapter gives a briet explanation of product, ns working
covironment and operational precautions, Read ths chapter before

vou usc the product.

CONTENT
1 Outine of Praoduct = rrrerrrerrrenrrrennans Ve 1-2
2. Before Using the Q81603 = v -vvrervvvvnieen o 1-3
3. Lovironment and Precautions =« crererrrmr oo e 1-5
Operating cnvironmental conditions »oro-vre-rreo e I-5
PI’L‘Cauli()n.\‘ ...................................... 176
4. Power Source and FUse st srrrrronre i ianaiar e, -7
Power Cable  rrrerrrrermra i 1-7
POWEE SOUICE * -t vsmrrrromsraransnsanns e e 1-4
FUSE = v rmm e e e 1-8
5. Damage 1o Circuit Element Due to Power Line CMV Loop - -9
6. Cleaning the Input Optical Connector = ormrsrer s -ees (-10
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08163

Optical polarizaiion scrambler

1

Outline of Product

(6163 is a optical polarization scrambler which has a function to change the state of output light polarization with

using & polarization element of optical fiber type. The strong points of Q8163 are as follows.

@®!t is possible to change the polarized waves continuously.
The state of output light polarization can be chunged comtinuously by driving 3 polarization
elements of optical fiber type. Therefore, all the states of polarized light (all the points on the

Poincaré sphere.) can be output.

@Fiuctuation of insertion loss are = 0.005 dB or less.

As a polarization eletnent of optical fiber 1ype is used inside, the fluctuation of insertion loss
are X 9.005 dB or less when the state of polarized light changes. Therefore it provides the
cfficiency in evaluating various optics of smaltl PDL (Polarization Dependent Loss).

@®Function to change high speed polarized wave

By driving the polarization element of optical fiber type, the state of output light polarization
can be changed at high speed.

It 15 possible to measuare polarization dependability of various light components at high speed.

@GPIB control

As all functions can be controlled externully via GPIB, Q8163 is most suitable as a system

component.

Apr 28/98
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Q#163  Optical polarization scrambler

2. Before Using the Q8163

Upen taking delivery of Q8163, check whether any part of it has been bhroken during transportation.  Especially, pay

attention to the corners of Q8163 1o check its extenor.

Then, check the guanitity and specifications of the standard accessories according to Table 1-1,

If any part is broken or accessory is missing, contact lhe sales dealer or the support office,

The addresses and phone numbers of the support offices are given at the end of this manual,

Table1-1 Standard Accessories
Name Type Parts Code | Q'ty Remarks
Power cable ™' A01462 - 1
Power fuse T2.5A 250V | DFFT-AA2RSA 2 For 90 to 250VAC
Operetion manual [ EQ8163 FOE-QR8163-] 1 This mianaal

* 1. The cable supplied with Q8163 depends on what type (specitied by model number above)

was ordered when Q8163 was purchased.

There are 11 types of power cable available {see Table 1-2).

To order another power cable, contact an ADVANTEST Field Office or representative.
When ordering. refer to power cables by their option number or model number.

Anr 28/98
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Q8163  Optical polarization scrambler

2. Betore Using the 8163

Table 1-2 Power Cable Options

Plug Standards Rating, Color Maodel Number
JIS: Japan 125V at 7A Straight: AD1402
Black
Law on Electrical Apphances 2m (6f1) Angled: A(l1412
UL: United Siates of America 125V at 7A Straight: A01403
Black (Option 95)
CSA: Cunada 2m (61t) Angled: AD1413
*1 250V a1t 6A Siraight: A01404
Gray (Option 96}
2m (6f1) Angled: AQ1414
SEV: Switzerland 250V at 6A Straight: A01405
Gray (Option 97)
2m (61t) Angled: A01415
SAA: Australia, New Zealand 250V al 6A Straight: A01406
Gray (Opltion 98)
2m (611) Angled: —eeeeee-
BS: United Kingdom 250V at 6A Straight: AD1407
Black (Opuion Y9)
2m (6ft) Angled: A0L41L7
*1 . CEE: Europe, DEMKO: Denmark, NEMKO: Norway, VED: Germany,
KEMA: The Netherlands, CBEC: Belgium, OVE: Austria, FEIMKQO: Finland,
SEMEKQ: Swedcen
Apr 28/98
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08163  Optical polarization scrambler

3  Environment and Precautions

B Cperating environmental conditions
@)8163 must be set up in the place meeting the following condilions.
- Eyvironmental temperature; +10°C 1o +40°C
- Relative humidity: %54 or less (Non-condensing)
- Place without corroded gas
* Place without exposed to direct sunshine

- Place without dust

+ Avoid operation in the following areas. © Use a noise cut lier when there s a large

. arnourlt of nowe nding o the power hine.
Direct sunlight = e

L‘uo o 1\ Y /1\
@} =} L /,l
=] [} iio R

G L pe . /4

o l)ghi 3 R /

[ 1|
"s oCoO ; o Mo
@ o :'-\ o < ‘ //--:! ‘.!_ - "1'
O ==

= Corresive ‘\ AN il

(" aus L

% VB - (F

--/Vi-bruh.t;n\ o e s e ‘) > E:

—_— Line Filter

Keep the rear pane] Hiom away

trom the wall

From

Figure 1-1 Operating Environment

@The cases in which Q8163 is not used for a long ume, cover with the vinyl cover or put in
the cardbeard box and prevent dust. Keep it in a dry place where dust and direct sunshine

were prevented.

- Slorage temperature: 20C 1w +60°C

- Relative humidity: 90% or tess (Non-condensing)

@ When transporting Q8163, use the box and shock-absorbing material used when shipped
from the factory. If the box has been discivded, use another one 5 to 10 cm larger than

Q8163 and pack it with a sufficient amount of shock-absorbing material.
@ The Q8163 can be used safely under the following condiions
- Altiude of up to 2000m
* Installation Categories 11

* Pollution Degree 2

Mar 9799 I-5
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QsI63  Onptical polanzation scrambler

MPrecautions

@ To climinale the danger of electric shock, connect the power cord to a 3 pin socket. 1t no 3-
pin socket 15 available, connect the GNIY ternminal on the rear panel 10 the ground.

@Never connect the power cable to an AC line when the power switch is ON,

@Before using the power cable, confirm that the power source ts within the voltage specificd
on the rear panel. Q8163 can be used without switching in the veltage range of 90 VAC 1o
2350 VAC,

@iligh-voltage power source is nsed in Q8163 Never open the inside of Q8163 exvept
specified service engineers.

1-0 Mar 9/99
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Q8163 Optical polarization scrambler

4. Power Source and Fuse

BPrower Cable

\arY 199

WARNING !

@®Use power cable of the attachment for the electric shock and the fire

prevention.
@®Use power cable in accordance with the safety standard of the country for use

excluding Japan.
@®Wwhen you connect power cable with the outlet, turn otf the power switch.
@®WwWhen you pull out power cable {rom the outlet, have the plug.

A detachable power cable with a three-contact plug is included with Q8163. The protective
earth ground contact on the plug connects (thyough the power cable) to the accessible metl
parts of the instrument. For protection against clectrical shock, insert the plag into a power-

source outlet that has a properly grounded. protective-ground contacl.

The manufactucer ships a power cable. as ordered, with QB163. A list of other available power

cables is shown in Table 1-2. Contact your ADVANTEST representative or the local

ADVANTEST Field Otfice for information on how to order these.

To AC power outlet

RS

Ground pin

3-pin power cable

Figure 1-2 Power Cable

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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08163 Opucal polarization scrambler

4, Power Sowee and Fuse

BMPower source

Relore connecting the power cable, make sure that the serambler power switch is OFF (set 1o
the front positon).

Q8163 operates within the range ot 90 to 250VAC

Q8163 can he used without switching in the voliage range of 90VAC 10 250VAC.

BFuse
WARNING !
@Bcifore replacing the power fuse, be sure to turn the power swilch OFF and
remove the power cable [rom the outlet.
@For continued protection against fire hazard, use a fuse of the type ang rating
which match the supply voltage.
Conhrm that the power fuse 1s in the ACLINE connector on the rear pancl.
@®Fuse replacement
5 Remove the power cable from the AC line connector.
_-'2'_: Remove the fuse holder from the AC line connector.
3 Conf.irm that the fuse has blown and replace it with a new one,
e (The fuse capacity is identical to the power voltage range which can be used.)
Table1-3 Specifications of the Power Source Voltage and Fuse
Input voltage | Automaticaily selects 100 of 220V AC
THOOVAC : Voltage 90V 10 132V
220VAC : Voltage 198V 1o 250V
I'requency 481z 10 6611z
Fuse 2.5A250v
oL i Sl -
Power I6VA or less
consumption

Mar 9799
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04163 Optical poladzation scrambler

5. Damage to Circuit Element Due to Power Line CMV
Loop

Q8163 can he used 10 combination with peripheral devices such as a desk-top computer and plotter.

When connecting a peripheral device, pay special atiention to the CMV (common mode noise voltage) which may be
caused by wiring failure ot the power source grounding.

It a power line is used without grounding, an AC voltage (CMV) of about 30V is generated between termumals al and
a2, and b1 and b2, by the loop illustrated in Fieore 1-3.

In this case, if the al signal terminal is connected to a2, leaving ground terminals bl and b2 open, the inpul/output
circuit elements of circuits 1 and 2 may be damaged or deteriorated. To elitninate this. it is necessary to use a power
Hne connected to ground wiring. CMV is instantaneous if the power v turned ON or OFF using the power source plug.
The power source must be trned ON or OFF using the power source switch.

Il the power source line is to be used without ground wiring. connect ground terminal GND'1 o GND?2 hefore

connecting the signal cable. Then inset the power plug and turn the power switch ON.

- | )

Peripheral device __Connection |
“Teable i
Line .
- Dow e Line
filter Power  rn,- Trans. Power filter

aroan switch

swilch former - - N B
ACTOOV i = 1—0—0“ o 0——“—r— ACIOV
' Circui Circuil
|
| 1 2
Lo =f ;@ ‘

§ E

Without ground wire

S

Approximaiely SOV CMV is generated

Figure 1-3 Power Line CMV Loop

Mar 9/99
1 9
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6. Cleaning the Input Optical Connector

Dirt o e ' wcal ¢ }CHor i ' [
tthe end of 1O optical connector in Q8163 sometimes makes insertion loss and leved fluctuation Larger. When

0 vl e 1o . e ¥ ” P E TR " ' '
connecting an optical connector 1o the analyzer, confirm that the end 1s sufliciently clean. Also. do not forget (o clean
> o A

the end of the iternal optical connector in the optical input scetion of the analyzer.

<Cleaning

i

110

the end of the internal optical connector>

[- ®Removing the optical input section

Remove screws 1 and 2 using a 2mm screwdriver.

SCrew Iv/g, N c_—r\
ey

-_\L\\_))] J
Li & Screw 2

Pick the adapter and putl it out slowly. (Full out about 3 to acm.)

Pull owl

T | Adaper
[
]

Internal optical connector

Optical fiber
MOTE: Take care to not pull the liber out forcibly to avoid breaking it.

®Cleaning the end of the internal optical connector
Remove the conneclor from the adapter and clean the end and sides of the
connector ferrule using an absorbent gauze moistened with alcohol.

Ferrute
g i r--ll
‘T =l
Internal oprical connector

Lightly dab the end of the connector with the alcohol-meistened gauze and

wipe off excess alcohol with a piece of dry gauze.

MOTE: Take care not to rub the fiber too vigorously to avoid scratching the

surface.

@®After cleaning
After drying the end of the fiber, mount the internal optical connectoer on the
adapter and slowly set it in its original position. Fix the adapter with the two

SCrews.

Mar /99
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Q8163 Optical polarization scrambler

CHAPTER 2

Explanation of the
panel surface

Names of each part on the panel surface of Q8163 and the functions

are described in this chapter.

CONTENTS
I. FrontPanel r--rrmrrere i i 22
3 RearPamel v e e s 2.3
3. Qutput and input of lightwave signal @ oo 2-4
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8163  Oplical polarization scrambler

1. Front Panel

ALPEITERT QU183 OPTICAL POLARITATION a&
= T,

- -

@ O mrwry It

e LT

I. POWER ON/OFF switch
This 15 the Q81637 s power ON/OFF switch. When the power is set 1o ON, the POWER lamp illuminates.

@Setup of optical polarization scrambler gperation
2. SPEED HI/LO key
Switches the speed of Q8163 operation. Each time the key is pressed. HI speed and LOW speed are

swilched by turns.

3. HI lamp
It illuminates when Q8163 is set to HI speed.

4. LO lamp
It iluminates when Q8163 1s set 1o LO speed.

5. SCRAMBLE ON/OFF key
It switches ON and OFF of polarized wave scramble operation of Q8163. During Q8163 1s operating, the

lamp illuminates,

6. Light input/output conncclor
Il is Q81635 Iight input/light output connectar. It 1s connected to Q8163's imternal light eircuit with FC
connector (super PC polished). The connectar which is connected to Q8163 must be super-PC-polished.
When a connector is connecled, use a connector which is cleaned thoroughly. When it is unused, attach the

connector cap to 1t to keep out dusl,

@®GPIB setup
7. REMOTE lamp
This Jamp illuminates when Q8163 is in the state of REMOTE by GPIB. During the REMOTE lamp

iltuminates, key input except LOCAL key 1x not accepted.
8. LOCAL key

REMOTE stawe of Q8163 is released and the REMOTE lamp goces out,

22 Apr 28/98
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2. Rear Panel

1. ACLINE outlet
Connect the attached power source cable.

2. GND terminal
When power source outlet to use does not have a ground terminal, use this terminal to earth-ground QB8163,

3. GPIB connector
[t is used 10 control Q8163 with the extemal controller which has GPIB interface.

4. ADDRESS switch
Sets up GPIB address. It is set up in the GPIB address which has been set up at the Q8163 power on. When

the GPIB address is changed in use, turn on the power again.

Dec 14795 2-3
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3. Output and input of lightwave signal

Block diagram of the optical section is shown in Figure 2-1.

I'ront panel

e =TT -
Phase changing device |

FC connector Phase changing device 3 o Drive 2 ;)

&

H_
Q_j_ Phase changing device 3

e “—ﬁ
\(F Drive 3
\‘-\‘___‘______‘__,,/

Figure 2-1 Block Diagram of Optical Section

A single-mode optical fiber of core diagram 10y m ts used in Q8163 optical section. The input and output connector
is FC connector, and the end of ferrule is SPC-polished.

@®Use a proper connector to connect to Q8163.
®Use a connecting optical tiber with cleaned end. 1f an optical fiber with dirty
end is used, sometimes loss or level fluctuation becomes larger. Ditto for the

optical fiber used in Q8163.
@®Clean them periodicaliy. High-voltage power s used in Q8163, Never open

inside of the QB163 except specified service engineers.

2_4% Dec 14/95
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CHAPTER 3

PDL MEASUREMENT

This chapter is explained about PDL (Polarization Dependent Loss)

Measurement.

CONTENTS

DL (Polarization Dependent Loss) measurerment = - - - - -+ 3-2
PDL (Polarization Dependent Losst measurement with Q8163 3-3
Notes tn measuring PDL with Q8O3 + - »erevvrrrmeeree e 3-4

About the number of optical power sampling points required

B

for PDL measurciment s «s s s RN 3-5
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1. PDL (Polarization Dependent Loss)

measurement

PDL{(dBpp)= Pmax(dBm) - Pmin(dBm)

Lincarly polarized light

Pi(dBm)

Elliptically polarized light
Optical power

— g

Pi{dBm)

/ Optical power

PDL = Inscrtion loss fluctuation depending on the state of incident polarized light

Optical power

|

puT

Pm;n(dBln)

__Optical power

—

Pmm(dBm)

Figure 3-1 PDL Measurement

Generally, the Tight passed through optics is scen as outputting light attenuated by some inscrtion foss.

The changed portion of insertion loss which was changed depending on the state of input polarized light is called PDL.

As shown in Figure 3-1, for example, let the maximum value of the ouputting optical power when a linearly polarized

light was input into DUT, be P max (dBm), and the minimum vatue of outputting optical power when an clliptically
polarized light was input into DUT, be P min (dBmy), then PDL of the DUT is as follows:

PDL (4B, )—P (dBm)—P (dBm)

32
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2. PDL (Polarization Dependent
measurement with Q8163

The tollowing shows the system of PDL measurcment with Q8 163,

Loss)

Light source

{DFB-LD or . )
Tunable light source) Q2163 polarized light scrambler .
-2 |l glg!
F= O 4 2]
—— DUT
Isolator

Q82203
Inlertace Plug-in
!

 FEREEERH @O

Q8221
optical malii-power meter

Q82232133
low PDL optical sensor

Figure 3-2 The system of PDL measurement with Q8163

Connect incident Hight trom the light source to Q8163

The state of this input polarized light changes depending on phase changing device (polarization variable device), and

the incident light outputs from Q8163

As the ourputting hght of Q8163 realizes all the stales of polarization, PDL can be acquired by inputting this output

light, of which the state of polarization changes every moment, into the DUT 1o measure the oplical power output from

the DUT, and obtaining the rate between maximum value and minimum value of the optical power,

Apr 28/98
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3. Notes in measuring PDL with Q8163

[n measuring PDL with Q8163, it is nccessary to use an optical power meter with enough high speed compared with
polarized wave scramble speed of 8163, The following shows the polarized wave scramble speed of Q8163.

Table 3-1 Q8183 Oplical Polarization Scramble Speed

QBI163 setup { Polanized light variable speed
speed {Changed angle by Poincaré sphere)
Hl-speed 1807 /ms or more
LO-specd 3.6° /ms or more

When sampling of I point opucal power 1s not sufficiently speedy compared with the polarization variable speed of
8163, the state of polarization changes during measurement of the optical power. Therefore, PDL measurement value
is measured smailer than the actual value. When polarization variable speed of Q8163 is set to LO-speed, the optical

power sampling time must be about | ms or less,

34 Apr 28/98
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4. About the number of optical power sampling points
required for PDL measurement
The number of optical power points {measuring time) used for PDL calculation is different depending on the amount of

DUT's PDL, the kind of DUT, and required measurement accuracy. In PDL measuremeni, decide the number ot

optical power sampling points in the following way.

@Mcasure some PDLs while changing the measurement points and acquire the number of measurement points (o
measure with good repeatabilily and with the measurement accuracy needed for the measurement value,

0.25

0.2 § E ) —%

0.15

PDL dBpp
L g

0

0 50 100 150 200 250 300 350 400

Measurement point

Figure 3-3 PDL Measurement Example of Optical Fiber Coupler
Figure 3-3 shows an example to decide measurement point number needed for PDL measurement. It shows the PDL
value converges with increasing measurement point number. It is apparent that when optical fiber coupler of PDI,

value about 0.2 dB p-p is measured in this measurement system, measurement point number needed for the

measurement is about 150 points.

Dec 14/95
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CHAPTER 4

GPIB INTERFACE

This chapter explains external control via GPIB interface and GPIB

command codes.

CONTENTS

I, GPIB  +rrrr vt rrtren et 4-2
Outline of GPIB + v v v v v remm e 4-2

2. GPIB Specification =«- - 4-4
Noteson Using GPIB v rrrrrerrrsrrserseeee e 4-0
Connection to Peripheral Units - ---crrrmrrerereeer 4-6

4. Remote Programming <« «rrroorrrrerre s 4-7
Nates on Programming Commands  rorr-rrmremoeseees 4-7

List of GPIB COMMANGS ¢+ v rrrrersrarerneanneean, 4-7

Query Command *+c o e e 3-8
Service Request corermrrrrssrs s 4-8
Sample Programs (HP9000 series 300} - vrevreerees 4-9
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1.

Q8163 is equipped with the GPIB. By using the GPIB, enables to perform each setup for reading the measurement

data, the measureinent mode, the measurement range, ete.

MOutline of GPIB

4-2

The GPIB is the interface system which connects the tester to the controller and the peripheral
devices using a simple cable {bus line).

The GPIB is an easy-to-use interface system with higher expendability compared to other
systems. In addition, it provides electrical, mechanical and functional compatibility with other
manufacturers’  products. Therefore, the GPIB can make up not only a simple system but an
autontatic Instrumentation systen using the single bus cabal.

In the GPIB system, if is necessary to set the address of each component connected to the bus
hine. Each component may play one or more roles of the controller. talker and listener.

During operation of the system, only one talker can transmit dara on the bus line while the
fisteners receive the data.

The controller specities the addresses of the talker and the listeners. It transters data from the
talker to the listeners and sets the measuring conditions from wself (or the talker) o the
listeners.

For data transfer among components of the system, eight data lines of the bit paraltel and byte
serial are used for asynchronous two-way transmission.  The asynchronous system allows
high-speed und low-speed compound devices to be connected arbitrarily. A collection of data
{messages) sent and received among devices includes measurement data, measuring conditions
(programs) and commands. The ASCH code is mainly used.

Beside the above mentioned eight data lines, the system includes three handshaking lines to
caontrol asynchronous data transfer among devices and five control lines 1o control the

information flow on the bus.

@The following signals arc used for the handshaking lines.

" DAV (Data Valid) . Signal to indicate the data valid state
- NRFD (Not Ready For Data) : Signal to indicate the data reception enabled state
* NDAC {Not Diata Accepted) : Signal o indicate the reception completion state

DPec 14/95
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1. GPIB
@1 he following signals are used for the control lines.
© ANT (Attention) This signal identifies whether the signal on the data line is an

address, cornmand or other information.

< IFC (Interface Clear) :  Signal to clear the interface

- EOI(End or Identity) :  Signal to be used on the termination of information transfer

+ SR (Service Request) : Signul 1o cause an arbitrary device to present a request for services
frorn the controller

- REN (Remote Enable) : Signal to be used for remote control of a4 remote-programmable

device

Data lines (eighr}
Transter control lines {three)

Bus control lines (five)

GPIB
bus

IFC, ATN,
SRQ, REN.
EOL

e ! DAV NRID,

(.\;ixlecn VD/\C
. lu J\ L J Ll \QEI_J@I_‘/ o
Interface Interface Interfuce Interface
{Coutrol, (Talk and (Talk) {Listen)
Talk and listen)
listen)
Device A Device B Device C Device

Figure 4-1 Gutline of GPIB

4-3
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2. GPIB Specification

- Governing specification :
* Available code :

* Logic level :

* Termination of signal line ;

IEEE standard 488-1978

ASCTI cude and binary code

Logic 0 "High” stae +2.4 VDC or more
Logic I "Low™ state +0.4 VDC or lesy

16 bus lines are terminated as follows:

T +3V

;:: QO

From Driver

To bus line

To Receiver

* Driver specification :

' Receiver specilication :

* Bus cahle length ¢

- Addressing :

4-4

Figure 4-2 Termination of Signal Conductors

Try-state method

“Low”  staie output voltage . +0.4 VDC or less, 4.8 mA

“High™ state output voltage 1 +2.4 VDC or maore. -3.2 mA

"Low”  state at +0.6 VDC or less

"High” state at +2.0 VDC or more

The length of each bus cable must not exceed : (the number of  devices connected to
the bus) X 2 m or 20 m in total.

The address selection switch on the front parel allows 31 types of talk/isten address
to be selected.

Dec 14/95
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2. GPIB Specification

« Conneclor : 24-pin GPIB connector, 37FE-20240-20SD35
(Equivalent to the product manufactured by Daiich Denshi Kogyo)
24pin GPIB connector

Signal Pin No. 5 Pin No. Signal
GND LOGIC 24 L 12 SHIEL.D
GND (ATN) 23| 1 ATN
GND (SRQ) 22 10 SRQ
GND (IFC) 21 9 IFC
GND (NDACY| 20 3 NDAC
GND (NRFD) 19 7 NRFD
GND (DAV) 18 6 DAYV
REN 17 3 EOIL
DIO & 16 4 DIO 4
DIO 7 15 3 DIO 3
DIO 6 14 2 DI 2
DIO 5 13 —1 1 DIO §

Figure 4-3 GPIB Connector Pin Assignment

+ Imterface functions: Refer to Table 4-1.

Table 4-1 Analyzer GPIB Interface Code

Code Interface Functions

SHI Source handshake function

AHI Acceptor handshake funclion

Té Basic talker function, Serialpolling function, No talk only mode function,

Listener-specified talker cancel function

L4 Basic listener function, Tulker-specified listener cancel function

SR Service request tunction

RL} Remote/Local switching funclion

PPO Na parallel function

DCl1 Device clear function {SDC and DCLcommands are available.)

DTO | Nodevice trigger function

Co No conitroller function

E2 Use of three-state bus driver

Dec 14/935 45
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3. Notes on Using GPIB

W Connection to Peripheral Units

Because a GPIB system is built of multiple components, take notice of the following

instructions in building one:

@Prior to cabling, verify the correct status and operation of the Q8163,
controller, peripheral equipment and so on as directed in their operation
manuals.

®Do not extend the interconnecting cable and hus cable extensions longer than
necessary. Make sure that they do not exceed standard length. Total length
of whole bus cables is less than 2m (number of peripheral unit to be connected
with bus}
Table 4-2 lists the standard bus cables available irom ADVANTEST.

Table 4-2 Standard Bus Cabies{optional)

Fength Name
(1.5m 4URJE-1P5
Im 408JE-101
2m 408JE-102
4m 403JE-104

@Bus cables have a piggyback connector; that is, a single connector assembly
has both a male and a female connector, which can be used piled up. In
connecting bus cables, do not pile up three or more connectors together. Be
sure to clamp them tirmly with connector mounting screws.

@®Turn on the power to the components, but not beftore checking their input
power requirements, grounding status and, when appropriate, their setup
conditions. Be sure that you switch on all the components on the GPIB bus.
Satistactory system performance would be unpredictable if any component is
left switched oH.

@®in connecting/removing bus cables, make sure 1o remove the powar cable from
the outlet.

4-6 Dec 14/95
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4. Remote Programming

BNotes on Programming Commands

When using the remote programming. keep the following in mind:

@®The command array that can be setin one line is up to 40 characters

@1f the command is written continuously, the Q8163 may not operate correctly.
To prevent malfunction, it is recommended to place {write) the delimiting
characters (space or comma) among each command.

Example: When "2" and "R™" is used (written)
PRINT @8,"ZR4"

in this case, the command is determined as "ZR", the Q8163 cannot operate
normally with malfunction.

@®The commands "C" and "Z" are used to initialize the currently set condition, s0
the Q81673 is required to re-set up the condition from the beginning.

Theretore, the following commands may not be used, be sure to send these
commands with a single-line signal.

BlList of GPIB commands

The following shows a list of GPIB commands.

Setting tem Cuode Diescription Initial vajue
QR 163 Reset i € Initializes QR 163, _ : ]
Designation of 1 Lo Outputs EOl with CRLF and 1F at the same lime as *
block delimiter a block detimiter. 1
PLl Outputs LF anly us a block dedimiter. \
BL2 Outputs EOI wilh ﬁL‘-ll B o s e __! ]
] .Spccn'ic;uion of $0 Outputs SRQ__ ’
SRQ mode S1 | Nutoulput SRQ. i} o | %
Seiting of | MS0-253]  Musks the specitied stuus byte, The bit where 1y l
status byte masking stood by a conversion imo hexadecimal is masked,
B e ,__I'IL“:".L'_"":L tzil 6 cannot be masked, e !_ s i
Clearing of status byte CS | Clears the status bytewo. | & — o
Buzzer A BZD i Not byzzer. l_
BZ1 | Buzzer. —— o
ey | A | S .
| sPi | SewwSPEEDHL L@
T SCRAMBLE ON/OFF | SCO { Seis 10 SCRAMBLE OFF. .
\ ]r SC1 | Sewio SCRAMBLE ON. ‘

3.7
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4. Remale Programnnng
BQuery Command

Using a query command (% % 7 ) epables Q8163 to read various set data through the

GPIB.
Query command | Data Description
5P? 0 SPEED 1L.O
1 SPEED HI
SC? 0 SCRAMBLE OFF
| SCRAMBLI: ON
BZ? 0 Not buzzer.
1 Buzzers.

B Service Request

In the 50 mode specified, QB163 outputs a service request signal (SRQ) to the controller when
recelving an undefined code or detecting an abnormal inside temperature.
When QRI63 outputs a service request signal, the controller outputs a status byle by serial

polling.
(1) Service Request by Detecting Abnormal Instde Temperature

When an abnormal inside temperature is detected, Q8163 stops the scramble operarion
and - oulputs a service requesl. The status byte is set once when the inside temperature
s to abnormal from normal. The status byte is cleared when the inside of Q8163 is

returned to normal temperature, or when Q8163 recetves a clear status command,

MSB LSB

{O 1 JO 0 OJE} Decimal code | 6%

(2)  Service Request by SYNTAX Error

o

In remote programming, when an undefined program code is received, Q8163 outputs a
service request.

The service request s cleared when Q8163 receives a proper program code or a clear
stalus command.

MSB LSB
(0 OTO 00 OJ Decimal code ;. 66

—

s

4-8
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WSample Programs (HP9000 series 300)

4.

Remote Programming

100
110
120
200
300
310
320
330

P R R R N I I A A R ]

* 0B163 Cptical Pelarization Scramnler ®

ARk ok kAR A AR b hom Ak kR Rk R A R e A A R hd Ak

Cpm = 701
CUTHFUT Opm; O
CUTFUT Cpm; "SPO’
CUTPUT Cpm; 'SCL

! Sets GPIB address of Q8163.

! Initializes QBL1&3.
! Sets scramble speed of QR163 to LO.

! Scarts scramble operaticn of Q8163 .

END ' Ends the program.

B Sample Programs (PC9801 series)

Decc 14/93

100
110
120
200
210
220
230
240
250
300

s e R A R AR K ko ke A kR A R kAR AR ke
* 08163 Optical Polarization Scrambler *

ek A AR A R R R R R AR R R AR R R AR R AR

ISET IFC 'send IFC signal

ISET REM 'send RBY signal

OfM = 1 'Sers GPIR address of QB8163.

PRINT RQCPM;'C 'Initializes Q8163.

PRINT 4A0PM; "5PQ" 'Sats scraminle speed of 08163 to LO.
PRINT A0PM;"SC1' 'Starts scramble operation of Q8163 .
ED 'Ends the program,

4-9%
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SPECIFICATIONS

This chapter shows specifications for cach component of the Q8163

CONTENTS

. QB163 Specifications ++-rrrrrrrrrrr st 5-2
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1. Q8163 Specifications

The following shows the specitication of the Q8163 lunctions.

Wavelength | Range of used

wavelength

1.29 . mto 158 ,cm

Level Inseruon loss
Fluctuation of
insertion loss

Return loss

=13dB
= =0.005dB

=43dB

Polarvized Variable speed
wave

control Variable speed

switch

Poincare sphere of S00 revolutions/second (HI-speed)
= Poincare sphere of 1) revolutions/second (LO-speed)

Variable speed switch 2 levels, Hi and Lo

()ulput/]npm! Output/input
connector

| [:xternal control
|

FC/SPC {Standard specification)

GPIB standard equipmient

diu'mn 13| Optical fiber output

with conneclor

Outputs using optical fiber with FC/SPC connecter (fiber length: 2m)

General Uise environment
specilication

i Save environment

Source power

Dimensions

| Mass

| Temperature: FI0C o - H°C,

Relative humidity: 83% or less (non-condensing)
Temperature: 200 o v at'C,

Relative humidity: 0% or less (non-condensing )
Automatically selects 100 or 220VAC

160VAC : Voltage 100V to 120V

220V AC : Voltage 220V to 240V

Frequency @ S0/60H z

Power consumption : 36VA or less

Approx. 88 (Height) » 330 (Width) X 430 (Depth) mm

10kg or less

Mar 9799
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WARRANTY

ADVANTEST product is warranted against defects in material and workmanship for a period of
one vear from the date of delivery to original buyer.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by buyer, unauthorized modification or misuse, accident or abnormal conditions of
operations.

No other warranty is expressed or implied. ADVANTEST specifically disclaims the implied
warranties of merchantability and fitness for a particular purpose,

ADVANTEST shall not be liable for any special incidental or consequential damages, whether in
contract, tort or otherwise.

Anyv and all warranties are revoked if the product is removed from the country in which it was
originally purchased.

SERVICE

During the warranty period, ADVANTEST will, at its option, either repair or replace products
which prove to be defective.

When trouble occurs, buyer should contact his local supplier or ADVANTEST giving full details
of the problem and the model name and serial number.

For the products returned to ADVANTEST for warranty service, buyer shall prepay shipping and
transportation charges to ADVANTEST and ADVANTEST shall pay shipping and transportation
charges to return the product to buyer. However, buyer shall pay all charges, duties, and taxes
incurred in his country for products returned from ADVANTEST.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL BUYER

The product should be thoroughly inspected immediately upon original delivery to buyer. All
material in the container should be checked against the enclosed packing list or the instruction
manual alternatively, ADVANTEST will not be responsible for shortage unless notified
immediately.

If the product is damaged in any way, a claim should be filed by the buyer with carrier
immediately. (To obtain a quotation to repair shipment damage, contact ADVANTEST or the local
supplier.) Final claim and negotiations with the carrier must be completed by buyer.

SALES & SUPPORT OFFICES

Advantest(Singapore) Pte.Ltd.
438A Alexandra Road
#08-03/06 Alexandra Technopark Singapore 119967
Phone : 65274-3100 Facsimile : 65-274-4055
ROHDE & SCHWARZ Engineering and Sales GmbH
Mithldoristr. 15 (P.O.B. 80 1429, D-81614 Munichen)
D-81671 Munichen, Germany
Phone : 43-804129-13711 Facsimile : 49-89-4129-13723
TEKTRONIX INC.
P.O. Box 500, M/S 39520, Beaverton, Oregon 97077-0001
or
Howard Vollum Industrial Park, M/S 58743, Beaverton, OR, 97077, U.S.A
Inside the U.5 1-800-426-2200
Outside the U.S. 1-503-627-1933

—— Technology Support on the Leading Edge —

ADVANTEST

ADVANTEST CORPORATION

Shinjuku-NS Building, 4-1, Nishi-Shinjuku 2-chome, Shinjuku-ku, Tokye 163-0880, Japan
Phone:+81-3-3342-7500 Facsmile:+81-3-5322-7270 Telex:232-4914 ADVAN J

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group is an independent supplier of quality pre-owned equipment
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