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No. ESEG)
Safety Summary

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

If the equipment is used in a marmer not specified by Advantest, the protection provided by the equipment may
be impaired.
¢  Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phone number are listed at the end of this manual.

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

DANGER: Indicates 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 sitwation 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 vsing a product overseas.

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

»  When removing the plug from the electrical outlet, fiest thrn the power switch OFF and then -
pull it cut by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

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

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

»  Be sure to use fuses rated for the voltage in question.

» Do not use this instrument with the case open.
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Safety Summary

» Do not place objects on top of this product. Also, do not place fiower pots or other containers
contaming liquid such as chemicals near this product.

+  When the product has ventifation outlets, do not stick or drop metal or easily {lammable 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

Symbols 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 danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an ifem relat.ing to personal safety or health.

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing to a restriction on operation.

= Safety Marks on the Product

Safety-2

The following safety marks can be found on Advantest products.

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

CAUTION - Risk of electric shock.




* Replacing Parts with Limited Life

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

Safery Summary

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and 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 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years

+ 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 chromiam
and items which may leak cadmium or arsenic {excluding lead in sol

der}.

Examptle: fluorescent tubes, batteries
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Environmental Conditions

This instrument shouid be only be used in an area which satisfies the following conditions:

-

@

*

An area free from corrosive gas
An area away from direct sunlight
A dust-free arca

An area free from vibrations

Birect sunlight _
R Q

C Corrosive
gas

(O

T N N e P e TN e P

Vibration

Figure-1 Envirenmental Conditions

Instrument Placement

Front Keep at least 10 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:

L]
&

®

Safety-4

Alsitude of up 10 2000 m
Installation Categories 11

Pollution Degree 2
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CAUTIONS

CLLASS 1 LASER PRODUCT LABEL

The Q8326 is a class I laser product.

A sheet of warning labels shown below comes with the instrument as a standard accessory.

INTERNATIONAL LABER WARNING LABELS

JAPANESE FOR! JAPAN

C=irv=s)

ENGLISH FOR. UK

NORWAY
SWEDEN
DENMARK
BELGIUM
NETHERLANDS

FRENCH FOR! FRANCE
BELGIUM

APPAREIN, LASER SWITZERLAND
DE LA CLASSE 13 DE LA CLASSE 4§

CLASS 1
LASER PRODUCT

GERMAN FOR.  GERMANY
. BELGIUM

TN

SPANISH FOR’ SPAIN

I PRODUCTO LASER l
CLASE 1

TALIAN FOR.  ITALY
— T SWITZERLAND

oo oo 1

FINRiEsH FOR! FINL AND

[cooxan 7 Lasen |

PLEASE NOTE

SWITZERLAND MAY REGARRE FRENCH , GERMAN, OR TALIAN LABELING.
BELGIIM MAY REGUIRE ENGLISH , FRENCH , OR GERMAN [ABELING.

Cautions-1
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Astach a seal of your language in the figures shown below.

b hom
DM AN AT BT A AL T [ LELEE,

R SRS A Put it on here.

ADVANTEST G326 WAVELENGTH MEYER

AN AP -8 ﬂ
 eg -
2 TRLK et
O veTER E..}
¢ ) REMCTE LocAL
A RANGE

BA GUT FE, O DA GFFMET FB/2

Q8326 Front view

When the fiber is not inserted, cover the terminal
with the cap to prevent the dust.

CAUTION: Performance of procedures other than those specified here in may result in hazardous radiation expo-
sure.
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Certificate of Conformity

C€

Optical Wavelength Meter

This is to certify, that

Q8326

instrument, type, designation

complies with the provisions of the EMC Directive 89/336/EEC in accordance with
EN50081-1 and ENSO082-1 and Low Voltage Directive 73/23/EEC in accordance with
EN61010.

ADVANTEST Corp. ROHDE&SCHWARZ

Fokyo, Japan Engineering and Sales GmbiH

Munich, Germany

8320.00
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1.1

1.1 Product Description

INTRODUCTION

This chapter provides the following information:

®

Product description

A list of standard accessories and power cable options
Operating environment

How to verify that the Q8326 is functioning properly

How to clean, store, and transport the (8326

Product Description

The Q8326 optical wavelength meter enables sigh-precision measurement of laser and light emitting diode
wavelengths and frequency.
Tts characteristics are described below.

The key features of the Q8326 are listed below:

Wide measurement ranges for wavelengths and frequencies: 480 nm to 1650 nm, and 181 THz to 625
THz, respectively. :

Highly accurate wavelength measorement: +2 ppm£]count

Resolutions: 0.001 nm and 100 MHz
In AVG mode, resolutions up to 0.0001 nm and 10 MHz can be displayed.

Fluctuation measurements using the deviation measurement function
A high speed sampling rate of 5 measurements/sec

GPIB and D/A conversion analog output is standard.
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1.2 Accessories

1.2 Accessories

1.2.1 Standard Accessories

Table 1-1 lists the standard accessories shipped with the Q8326. If any of the accessories are damaged or
missing, contact a sales representative. Order new accessories by type name.

Table 1-1 Standard Accessories List

Product Model Quantity Remarks
Power cable AQ1402 i *1
Power fuse DFT-AAIR25A I 1.25A
(Housed in the
fuse holder)
Class 1 laser product label MNS-E1068A I
(38326 Operation manual EQ8326 1 English

*1: Depends on the type specified when purchasing the Q8326.
There are 11 types of power cables available (see Table 1-3).
You can order power cables by model number or by option number.

1.2.2  Accessories {(sold separately)

Table 1-2 Accessories List {(sold separately)

Product Model Remarks
SC conneclor AO0B162
ST connector ADB163

Optical connector

Optical connector

1-2
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1.2.2 Accessories (sold separately)

Table 1-3 Power Cable Options

S N Rating. color Meodel number
Plug configuration Standards and length (Option number)

JIS: Japan 125Vat7A Straight:  A01402
Black

Law on Electrical Appliances 2 m (6 ft) Angled: A01412

UL: United States of America 125Vat7A Straight:  A01403
Black (Option 93)

CSA: Canada 2 m (6 ft) Angled: AD1413

CEE: Europe 250 Vat6 A Straighe:  A01404

DEMEKQO:  Denmark Gray (Option 96}

NEMKO: Norway 2 m(61ft) Angled: A01414

VDE: Gerimany

KEMA:  The Netherlands

CEBEC:  Belgiom

OVE: Austria

FIMKO:  Finland

SEMKOQO: Sweden

SEV: Switzerland 250V at6 A Straight:  A01405
Gray (Option 97)
2mi6ft) Angled: A01415

SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray {Option 98)
2m{6ft) Angled: -

BS: United Kingdom 250 Vat6 A Straight:  A01407
Black (Option 99)
2m(6f) Angled:  A0L417
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1.3 Operating Environment

1.3 Operating Environment

This section describes the environmental conditions and power requirements necessary to use the Q8326.

1.3.1 Environmental Conditions

The Q8326 should be only be used in an area which satisfies the following conditions:

-

.

-

Ambient temperature:  +10°C to +40°C (operating temperature }
Relative humidity: 85% or less (without condensation)

An area free from corrosive gas

An area away from direct sunkight

A dust-free area

An area free from vibrations

A low noise area

Although the Q8326 has been designed to withstand a certain amount of noise riding on the AC
power line, it should be used in an area of low noise. Use a noise cut filter when ambient noise s
unavoidable.

Correct operating position
To ensure that the measurement accuracy is within specifications, do not use the Q8326 unless it is
placed horizontally with an inclination of less than 10 degrees.

Direct sunlight O

C (g;osive D
=SNG

P T L Line Filter
Vibration _L'
*  Avoid operation in the following areas. « Use a noise cut filter when there is a large

amount of noise riding on the power line.

*  Use the instrument in a horizontal
posttion.

Figare 1-1 Operating Environment
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1.3.1 Environmental Conditions

The (38326 can be used safely under the following conditions:
»  Altitude of up to 2000 m
¢ Installation Categories 11

+  Pollution Degree 2

1-5
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1.3.2 Power Requoirements

1.3.2 Power Requirements

1.3.3

The power supply specifications of the Q8326 are listed in Table 1-4.

Table 1-4 Power Supply Specifications

Input voltage range 90 V1o 2350V
Frequency range 48 Hz to 66 Hz
Power consumption 60 VA or below

CAUTION To prevent damage, operate the Q8326 within the specified input voltage and frequency ranges.

Power Fuse

CAUTION:
1. When a fuse blows, there may be some problem with the (38326. Contact a sales representative before replac-
ing the fuse.

2. For fire prevention, use only fuses with the same rating and same type.

The power fuse is placed in the fuse holder which is mounted on the rear panel. A spare fuse is located in
the fuse holder.
To check or replace the power fuse, use the following procedure:

1. Press the POWER switch (on the front panel) to the OFF position.

2. Disconnect the power cable from the AC power outlet,

3. Remove the fuse holder on the rear panel (See Figure 1-2).

4. Check (and replace if necessary) the power fuse and put it back in the fuse holder.
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1.3.4 Power Cable

Pull out the fuse holder using
a slotted head screwdriver.

Fuse holder

Check {(and repiace if neces-
sary) the power fuse and put it
back into the fuse holder.

Fuse (T1.25A compliant)

Spare fuse attached to the fuse holder.
Fuse holder

Figure 1-2 Replacing the Power Fuse

1.34 Powexj Cable

CAUTION:

1. Useapower cable rated for the voltage in question. Be sure however to use a power cable conforming io safety
standards of your nation when using a product overseas {See Table 1-3).

2. Besure to plug the power cable into an electrical outlet which has a safety ground ferminal. Grounding will
be defeated if vou use an extension cord which dose not include a safety ground terminal.

3. Turn the POWER switch (on the front panelj off prior to connecting the power cable.

To AC power outlet Ground pin

3.pin power cable

Figure 1-3 Power Cable
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1.4 Precautions in Use

1.4 Precautions in Use

1-8

(1

(2)

(3)

(4

Opening the case

Only ADVANTEST authorized service personnel can open the case.
This analyzer contains high-temperatare and high-voltage components.
If an abnormality occurs

If the analyzer issues smoke, a bad odor, or an unusual sound, turn off the power switch. Pull out the
power cable from the outlet and contact ADVANTEST.

Warming ap

After the analyzer is at room temperature, furn the power on and allow it to warnm up for approxi-
matety 1 hours.

Electromagnetic interference

High-frequency noise is generated when using this analyzer.

Electromagnetic interference may adversely affect the television or the radio due to improper instal-
lation and use of this analyzer.

If turning off the power of this analyzer reduces electromagnetic inference, then this analyzer is its
cause,

Prevent electromagnetic interference as follows:

¢ Change the direction of the television or radio antenna to stop the electromagnetic interference.
= Place this analyzer on the other side of the television or the radio.
*  Place this analyzer away from the television or radio.

*  Use a different outlet for the television or radio.
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1.5 System Checkout

1.5 System Checkout

This section describes the Selftest which must be performed when operating the Q8326 for the first time. Fol-

low the procedure below:

1.

1.6 About Calibration

Check to see that the POWER switch (on the front panel) is turned off.

Connect the power cable provided to the AC power supply connector on the rear
panel.

CAUTION: To prevent damage, operate the (8326 within specified input voltage
and frequency ranges.

Connect the power cable to the outlet.

Tarn on the POWER switch (on the front panel).
The Q8326 performs the initial test for approximatefy 5 seconds, then displays
the test result as shown below if the test finishes with no errors detected.

NN
-

-

i~
i

I
4

o g
o T

CAUTION: There is a possibility that the display is different from the one shown
above depending on previously saved conditions.

When you want to calibrate the Q8326, please contact a sales representative.

Desirable period

One year

1.7 Concerning Limited-life Parts

The parts listed below must be replaced after the period of time indicated.

Part name

Approximate life Description

Laser tube 100006 hours After powering on, a message of “Err rE” is displayed to

indicate self diagnosis failure. In this case, contace a sales
representative.

-9
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1.8 Cleaning, Storing and Transperting the Q8326

1.8 Cleaning, Storing and Transperting the Q8326

1.8.1

Cleaning and Replacement of Optical Connectors and Adapters

(1) Replacing optical connector-adapter
Although the Q8326 is equipped with FC-type connector-adapter as standard, SC-type and ST-type
optical connector-adapters are also available. To replace it with other part, unscrew the adapter cap
and take the connector adapter away as shown in Figure 1-4.

(23 Cleaning optical connector tip

Clean the optical connector tip using alcohol in the same manner as for the connector-adapter.

Figure 1-4 Replacing/Cleaning Optical Cennector-adapters for the (8326

CAUTION:  Besure to tighien the adapier cap afier replacing or cleaning the optical connector-adapter.
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1.8.2

1.8.3

1.8.4

1.8.2 Cleaning

Cleaning

Remove dust from the outside of the Q8326 by wiping or brushing the surface with a soft cloth or small
brush. Use a brash to remove dust from around the panel keys. Hardened dirt can be removed by using a
cloth which has been dampened in water containing a mild detergent.

CAUTION:
1. Do not allow water fo get inside the (J8326.

2. Do not use organic cleaning solvents, such as benzene, toluene, xylene, acetone or similar compounds, since
these solvents may damage the plastic parts.

3. Do not use abrasive cleaners.

Storing

Store the Q8326 in an area which has a temperature from -10°C to +50°C. If you plan to store the Q8326
for a long period (more than 90 days), put the Q8326 in a vapor-barsier bag with a drying agent and store
the Q8326 in a dust-free location out of direct sunlight.

Transporting

When you ship the Q8326, use the original container and packing material. If the original packaging is not
available, pack the (8326 using the following guidelines:

« To allow for cushioning, use a corrugated cardboard container with inner dimensions that are at least
15 centimeters more than those of the Q8326.

s Surround the Q8326 with plastic sheeting to protect the finish.
*  Cushion the Q8326 on all sides with packing material or plastic foam:.
»  Seal the container with shipping tape or a heavy-duty, industrial stapler.

If you are shipping the Q8326 to a service center for service or repair, attach a tag to the Q8326 that shows
the following mformation:

*  Owner and address
= Name of a contact person at your location
= Serial number of the Q8326 (Jocated on the rear panel)

«  Description of the service requested
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2.1 Panel Description

2 OPERATION

2.1 Panel Description

2.1.1 Front Panel
I5. 21 26, 19, 14
\ /
: S Vo
f— '
ADVANTEST 08326 WAVELENGTH METER \ /
.
641 _ | \ L =
[ Jesop EO S e g g T D | Aomeess o
17. CIDRIFT E & 4 [ $ v | %ﬂ/
| )oFs T T E 1 Loca
18'¢__ﬂ._~—v-”‘“" O nEMOYE ; El

SEETVTVIERNERRY, A8 RESCLUTION IR A RANGE W//

°®

i
2.

Figure 2-1 Front Panel

Power Switch Section

POWER switch
SHIFT key

e Press this key. and the mode is changed to the SHIFT mode. The LED in the key iights. The
blue functions on keys ar enabled.

¢ Press the SHIFT key again to release the SHIFT key mode, and the LED in the key goes off.

HOLD (BUZZER OFF) key

e This key holds the contents of display.

*  Repress this key 10 release the held state.

o This key turns on or off the buzzer in the SHIFT key mode.

RESET (MASTER RESET) key

*  This key clears the resuit of measurement.

e This key enables the single measurement when the display is held.
» This key updates reference data when the deviation is measured.

» This key enables master reset in the SHIFT mode and puts the equipment into the initial state.

2-1
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2.1.1 Front Panel

» RESOLUTION Section
5. AVG (FREQUENCY) key
+ This key displays the average of 10 measurements in the averaging mode.
= Repress this key to release the averaging mode.
« This key changes frequency measurement or waveform measurement in the SHIFT key mode.
6. < () key
+ This key reduces the number of digits displaying resolution one by one,
= This key changes the digit blinking in the GPIB ADDRESS SET mode.
»  The altitude value can be changed when set to the CAL setting mode.
7. () key
= This key increases the number of digits displaying resolution one by one.

« This key moves the digit changing in the GPIB ADDRESS SET mode.

« FUNCTION Section
8. CHK (DRIFT) key
» This key checks whether the CHECK function and this equipment operate normally.
»  Set other functions such as LASER and LED to release the CHECK function,
e Deviation measurement is enabled in the SHIFT key mode.

* Repress the SHIFT - CHK key to release deviation measturement.

9. LASER (CHOP) key
=  L.ASER measurement mode
«  Set other functions such as CHK and LED to release the LASER mode.

»  When this key is pressed in the SHIFT key mode, the mode is changed to the CHOP optical
measurement mode.

»  Set other functions such as CHK and LED to release the CHOP optical measurement mode.

10. LED (CAL) key

. ¢ LED measurement mode
»  Set other functions such as CHK and LASER fo release the LED measurement mode,
+ The altitude value can be changed when set to the shift key mode.
¢ Press the SHIFT - LED keys again to clear the previous altitude value.

+ RANGE Section
11, 480-1060nm (DA OUT FS, 0V) key
»  This key enables the waveform measurement of 480 nm to 1000 nm (short wavelength).

« This key sets the D/A OUT output to 0 V/FULL SCALL (1 V) in the SHIFT key mode. 1t is
convenient to use this key with the time recorder.

= Repress the SHIFT - 480-1000n:n key to reset the D/A OUT output.
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12.

2.1.1 Front Panel

1600-1650nm (DA OFFSET IF'S/2) key

= This key enables the waveform measurement of 1000 nm to 1650 nm (Jong wavelength).
= This key applies the 500 mV offset to the D/A output in the SHIFT key mode.

»  Repress the SHIFT - 1006-1656nm key to reset the D/A OUT.

13. LOCAL (ADDRESS) key
»  When this key is controlled by GPIB, it release the remote state.
= When this key is pressed in the SHIFT key mode, the mode 1s changed to the ADDRESS SET
mode.
« Repress the SHIFT - LOCAL key to release the ADDRESS SET mode.
14. GPIB status monitor
¢ This monitor indicates the state of the device when it is controlled by GPIB.
= SRQ indicates the state sending a service request o the controller.
TALK indicates the talker state to send data.
LISTEN indicates the listener state to receive data.
REMOTE indicates the remote state controtled externally.
DISPLAY Section
15. Display
» Displays the result of measurement by 8-digit LED,
16. SHOP indicator
« Indicates the state of CHOP optical measurement mode.
17. DRIFT indicator
« Indicates the state of deviation measurement mode.
18. OIS indicator
« Indicates the offset of D/A QUTPUT.
19. BUSY indicator
+ Indicates that this device performs measurement. If the condition for input is incorrect, this
indicator may not light.
20. Freguency indicator
« Indicates the frequency measurement mode. The unit is THz.
21. Wavelength indicator

» Indicates the wavelength measurement mode. The unit is nm.
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2.1.2 Rear Panel

21.2 Rear Panel
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Figure 2-2 Rear Panel

1. D/A OUT terminal
Analog conversion voltage of a displayed value is output from this BNC connector.

2. GPIB connector
The GPIB connector is connected to an external controller or plotter through a GPIB cable.

3. ACLINE connector
The AC LINE connector is for the power cable.
The round prong goes to ground.
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2.2 Setup (Preparations for Use)

2.2 Setup (Preparations for Use)

2.2.1
(1)

@

(3)

(%)

&)

Power On/Master Reset

Confirm that the power voliage is within the range of the voltage displayed on the rear panel and that
the POWER switch on the front panel 1s off. Connect one end of the power cable to the AC LINE
connector at the rear of the Q8326 and the other end to & power receptacle. If connecting an adapter
to a 2-hole receptacle, connect a wire from the adapter.

When the POWER switch is set to ON. the seif-diagnostic function is executed automatically and
all segments of all digits and all LED lamps are turned on for one minute. Check the lamps visually.

After all digits have been turned on, ROM, RAM, and the internal circuits of the Q8326 are checked
automatically. If a failure is detected. an error message is displayed. For details on error messages,
see Section 2.12.2

1f the Q8326 is operating normally, the panel key settings after power is turned on are restored o
what they were fust before power was turned off.
The display on the front panet after power is turned on is shown below.

Display 000 D0 O S All other lamps are on.
LIS JR U JOVC R O T S O B
[ I R RN B A B on di
i R 1t ROM version display
E ,“j { ’f:, GPIB address message
W W s of GPIE s
=1 L Contents of GPIB address
NN :
L g No input
The state immediately before

power was turned off is restored.

Master reset

To initialize the setings of the keys on the front panel, press the SHIFT - RESET (MASTER
RESET) keys. The key settings and the internal data memory are cleared for initialization. The
address of the Q8326 in the GPIB system 1s not changed. The initial state set by MASTER RESET
and the panel setting are shown below.
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2.2.2 Operation Check by the Self-check Fanction

2.2.2

2-6

Display

T O 1o
i
bl [ I R
i i1 i

N

it [

[ - 15

1 o
IR RN
NN

All other lamps are on.

ROM version display

GPIB address message

Contents of GPIB address

Initialization
(No input)

" Figure 2-3 Panel Display after Master Reset

Table 21 Initialization

Mode Measure wavelength
DRIFT OFF
OFS OFF
Resolution 3.001 am
FUNCTION LASER
RANGE 480 nm to 1000 nm
AVG OFF (Lamp off)
HOLD OFF (Lamp off)
BUZZER ON
CAL Om

Operation Check by the Self-check Function

Perform the following operations to check whether the Q8326 is operating normally:

(1)

(2)
(3)

Confirm that the self-diagnostics function is executed after the POWER switch is turned on. (See
(2} and (3) in Section 2.2.1.)

Confirm that the initial state is set after the master reset operation. {See Section 2.2.1.)

Press the CHK key to check whether the Q8326 internal circuits are operating normally. The fol-
lowing is displayed:

i l
{

q..,,...

I
L

-...._'

T o 40T
AERERER] Ay

""'--
"'H--.

I
i

BEE
N

"""-

'
i

""Q-

N 1
L i

A display other than the above indicates that the (98326 is malfunctioning. Contact a sales repre-
sentative.

To enter the measurement mode when resetting the self-check function, press the LASER (CHOP)
or LED (CAL) kev.
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2.3 Wavelength Measurement

2.3  Wavelength Measurement

2.3.1  Measurement Procedure after Setup

(1)

(4)

(5)

(6)

When measuring Heht with a short wavelength {480 nm to 1000 nm), press the 480-1006nm (DA
QUTFS, 0V) key. For a long wavelength (1000 nm to 1650 nm, press 1000-1650nm (DA OFFSET
ES8/2) key. When the 480-1080nm (DA OUT FS, 0V) key is pressed, the following is displayed:

] 11
N

[
i,

Wy

—
=
ey

When measuring a laser beam (light with a narrow spectral width), press the LASER (CHOP) key.
For a LED light {Jight with a wide spectral width}, press the LED (CAL) key.

Input the light to be measured to the front panel optical connector through a fiber cable. The BUSY
lamp goes on and off and the measured values are displayed.

If the measured values are scattered, press the AVG key to display the transitional average value of
10 measurements. Stable measured values will then be obtained.

If measured values are hard to read because of variations in the wavelengths of input light, press the
& key to blank out the lower digits. An appropriate resolution is displayed.

During measurement, * s ~ may be displayed in the digit position in the display area. The following
is an example of measuring a laser diode with a spectral width of 500 GHz:

N I

- ! l_"__nm

Ay
e
e
L%,

| -
i

)

This is done by the auto resolution fonction.

When.the spectral width of the input light is wider for the resolution set with the & (¢) and

o (&) keys, optimum resolution is automatically displayed. The digits that cannot be measured
are displayed a5 “ wm "

Figure 2-4 shows the relationship between spectral width (frequency or wavelength) and measure-
ment resolution.
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2.3.1 Measurement Procedure after Setup

[Hz]
100T

4 7Y
/ I nm

10T =7 LED MODE
850 nm / 0.1 nm
e, 1300 nm 1600 nm
- T /] l /
Z 8 1 7
i %" / T Measurement
g 0.01 nm resolution
& /
100G 4 T
/ 0.001 nm
10G l
0.1 1 10 100 [nm]

Spectral width (wavelength)

Figare 2-4 Relationship between Spectral Width and Measurement Resolution

With the above operations, the wavelength of the input light can be measured,

NOTE:  When set to the laser measurement mode, use a single mode fiber. When a GI fiber is used, wavelength
measurements may not be accurate.
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2.4 Measuring the Frequency

2.4 Measuring the Frequency

2.4.1 Changing Wavelength Measurement to Frequency Measurement
In the wavelength measurement mode, the measurements are displayed using the anit in nm.

A A
L N Iy

= 7

) !

C S S

D e .

e
e
!
!
Sy

Ny
-
-

-

{1y Press the SHIFT - FREQUENCY keys.
Fnters the frequency measurement mode, and the measurements are displayed using the unit in THz.

U U I O Y S LS
e i e

{2y Repress the SHIFT - FREQUENCY keys to return to wavelength measurement.

The method used to measure frequencies is the same as the one used to measure waveiengths.
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2.5 Measuring the Deviation

2.5 Measuring the Deviation
Press CHK key and display the difference between the first measured value and the next measured value.

(1) Press the SHIFT - DRIFT keys.
The LED of the DRIFT indicator lights.

@oRiFT

This operation allows the deviation to be measured.
(2} Press the RESET key to change the reference value.

(3)  Press the SHIFT - DRIFT keys to release the measurement of deviation.
The DRIFT LED mdicator is turned off.

(ODRIET
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1.6 Measurement of High Frequency Intensity Modulated Light and CHOP Light

2.6 Measurement of High Frequency Intensity Modulated Light and CHOP Light

The Q8326 can measure wavelengths of intensity modulated light of 3 MHz or above and CHOP light of 10
Hz to 500 Hz. The measurement procedure 1s explatned below,

2.6.1 Wavelength of High Frequency Intensity Modulated Light and
Measurement Procedure
Wavelength of intensity modulated light of 3 MHz or above can be measured the same way as described
in Section 2.3. The sensitivity of the average input power is proportional to the duty; that is, the sensitivity
for pulse intensity modulated light with a duty ratio 50% is lowered by 3 dB.

NOTE:  Even though the input light is a modulated light of 3 MH; or above, if a frequency component of 3 MHz
or less included in the modulated light, the measurement value becomes unstable.

2.6.2 Measurement of CHOP Light

The Q8326 can measure the wavelength of a laser that has been chopped electrically or mechanicalty.

{1} Pressthe SHIFT - LASER (CHOP) keys.
The CHOP lamp comes on and the CHOP light measurement mode is activated.
{2}  'When the wavelength of the light to be measured is in the short wavelength band, 480 nm to 1000

nm, press the 480-1000nm (DA OUT FS, 0V) key. When it is in the long wavelength band, 1600
nm to 1650 nm, press the 1008-1650nm (DA OFFSET F5/2) key.

{3y If the setting resolution is 100 high for the pulse width, the measared values are not displayed. Press
the & key to reduce the resolution. '

The resolution in the CHOP Light measurement mode is 1 THz to 1 GHz for frequency, | nmto 0.01
nim for wavelength.

Measurable CHOFP light frequency range: 10 to 500 Hz
Peak power: +10 dBm or less

4y To reset the CHOP light measurement mode, press the LASER key.
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2.7 How to Enter an Altitude Value

2.7

2-12

How to Enter an Altitude Value

The air refraction factor affects measurerments made using this instrument since measurements are taken in
an open-air environment.

Air refraction depends on the current density (or atmospheric pressure). Measurement results obtained from
this optical wavelength meter are compensated for the air density by entering the current altitude.

(1)  Press the SHIFT - CAL keys. The CAL setting mode is turned on. The currently set altitude is dis-
played.

(2) Usethe < () keys to set the altitude value to the one that best suits the altitude where you are.
As the altitade changes in 500 m increments, select the value matching your altitude as closely as

possible.

-2 CAL 0 Om
\L 500 m

d/
CAL \1/1000 1000 m
CAL 1500 1500 m
CAL \LZOOO 2000 m

I

(3)  Press the SHIFT - CAL keys again to turn the CAL setting mode off and complete the setting. Mea-
sarement results are compensated for the altitude from this point onward,
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2.8 Useful Function for Measurement

2.8  Useful Function for Measurement

2.8.1

2.8.2

2.8.3

284

HOLD

When the HOLD (BUZZER OFF) key is pressed, the lamp on the key comes on, meastrement stops, and
the display is frozen. Then the key is pressed again, the lamp on the key goes off and the hold state is
released,

RESET

When the RESET (MASTER RESET) key is pressed, the measured data stored in memory is cleared.
The panel setting is not changed. When the key i3 pressed in the hold state, measurement is performed
only once and the display frozen. When the key is pressed in both the hold state and the average mode,
the average value for 10 measurements is displaved and maintained.

AVERAGE

When the AVG (FREQUENCY) key 1s pressed, the lamp on the key comes on and the average mode is
set to display the transitional average value of 10 measurements,

The hold state is maintained from the time the AVG key is pressed until 1) measurements have been com-
pleted. After the 10th measurement has been completed, the hold state is released and the transitional av-
erage value is displayed. When the AVG key is pressed in the average mode, the lamp on the key goes
off and the average mode is reset.

When the RESET (MASTER RESET) key is pressed in the average mode, the previously measured data

J
is cleared and ;"‘f is displayed.

When the next [0 measurements have been completed, the transitional average value 1s displaved. During
the display, the lamp on the key is on.

RESOLUTION Key Operation Method

a (o) ()

These keys set the measurement resolution. Since the up/down method is used. the user can set resolution
by viewing the display.

Each time the & (o) key is pressed once, the display is decreased by one digit.
Each time the © () key is pressed once, the display is increased by one digit.
The resolution ranges that you can set are as follows.

LASER mode: For wavelength measurements! nm to 0.0001 nm
For frequency measurements 1 THz to 10 MHz

NOTE: The resolutions 0.0001 nm and 10 MH; can be displayed only when set to AVG mode.

LED mode: For wavelength measurements] nm to 0.1 nm
For frequency measurements 1 THz to 10 GHz

When the CHK key is set, pressing the RESOLUTION keys has no effect.
If the upper limit of the range of resolutions that can be set with the RESOLUTION keys is exceeded,
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2.8.4 RESOLUTION Key Operation Method

Ly | .

i L 71 £ isdisplayed and, in the buzzer-on siate the buzzer sounds. If the
. -t R R .

lower limit is exceeded. §7F ™7 {171 §3 isdisplayed and. in the buzzer-on state the

buzzer sounds.

The following figure shows RESOLUTION key operations and the resulting display.

: 1T
MASTER RESET ;. ,’ H ! i ! L ! no entry
nin
Qo RN
RN
nin
a (o) 1 1
L7 i
'l "
mn
A | I |
& () 0 N B ]
1 i
o () t_...r’_ L..;
ILI
i ri
B () Lt Lf Lt
nin
51850
> (=) AN EREN
nm
5 () I =
Lif A
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2.9 D/A Output

2.9 D/A Gutput

291

29.2

2.9.3

Analog data converted from the displayed digital data is output from the BNC connector on the rear panel.
The three lower display digits are converted to analog voltage for output.

Performance

Number of converted digits: Three lower display digits

Output voltage: 0V 10 0.999 V (gpprox. 1 mV/count)

D/A offset: Fuil Scale/2 (+0.5 V)

Response: Approx. 150 ms

Output impedance: Approx. 670

Conversion accuracy: +3 mV (at temperature of 23°C +5°C and humidity of 83% or less)

Relationship between Display and Output Voltage
Assume that the following is displayed by pressing the RESOLUTEON key:

L

_.
L
i
gy,
Ol
1]

)

i nm

4 a—

At this time, the I/A output is 0.329 V for the normal output mode. Assume that the following is displayed
by the auto resolution function:

A B
A R Y A B, nm

-

At this time, the digit marked “ s 7 is assumed to be 0, and the D/A output is 0.900 V for the normal
output mode.

Key Operations Relating to D/A OUT

—

When the SHIFT - 480-1000nm (DA OUT FS, 0V) keys are pressed, ,;‘! f‘"‘f - !_ ,i
is displayed, and the D/A output becomes 0 V.
. - - ]
When the 480-1000nm (DA QUT FS, O0V) keys are pressed, | _f I/ L4
- B I :
isdisplaved, J_J I} i 7 s displayed and the D/A output is Full Scale (1 V).

To release D/A OUT FS, 0V, simultaneously press the SHIFT - 480-1000nm (DA OUT FS, 0V) keys.

When the SHIFTF - 1000-1650nm (DA OFFSET FS/2) keys are pressed at the same time, the /A output
voltage offset is set to Full Scale/2 (0.5 V) and the OFS lamp comes on.
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2.9.3 Key Operations Relating to D/A OUT

When these keys are pressed again, D/A offset Full Scale/2 is released.

Output
1V
NORMAL
oV
- 1{000) 0 1(06G)
Output {499)
v 7
OFFSET 0.5V
|
0 V ¥ . 4
—1(000) - (500) 0 (500) 1(000)
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2.10 GPIB Address Setting

2,10 GPIB Address Setting

2.10.1

2.10.2

This section explains how to use the LLOCAL key and how to set addresses when GPIB is used. For details
on GPIB, See Chapter 3.

LOCAL Key

Use the LOCAL (ADDRESS) key when the Q8326 is controlled externatly by the GPIB controller.
When the Q8326 is controlled remotely through GPIB, the REMOTE lamp next to the LOCAL key comes
on, and the front panel keys disabled.

When the LOCAL (ADDRESS) key is pressed again, the REMOTE lamp goes off and the front panel
keys are enabled. If the LOCAL LOCKOUT command is issued from the controller, the Q8326 will not
accept keyboard input regardless of whether the LOCAL key is pressed.

Address Setting Mode - i
When the SHIFT - LOCAL (ADDRESS) keys ar pressed, J_{ I i f_' {  is displayed and the
address setting mode is set. The following is displayed:
Lt - 1
i I
. 1 it
- oL
N
L
T Address: 001030
Header: -3 Header off
H: Header on

First, since the header is blinking, press the & () key 10 set the header on or off. After the header have
been set, press the © (©) key to set the address.

When the address display blinks, press the & {£) key to set the address. If the & () key is pressed

A
i1

]’ is set, address ;_ ;I ; ;’ is displayed again.

when address

When address setting has been completed, press the SHIFT - LOCAIL (ADDRESS) keys to store the set
address in memory and to release the address setting mode.

Note that operations other than those with the SHIFT - LOCAL (ADDRESS) keys cannot change the set
address even though master reset is executed.

2-17




08326 Optical Wavelength Meter Operation Manual

2.11 Auxiliary Key Functions

2.11 Auxiliary Key Functions
This section explains key functions, which, when known, make measuring easier the auxiliary.

2.11.1 Buzzer On/Off
Press the SHIFT and HOLD (BUZZER OFF) keys to turn the buzzer on or off. When the buzzer is on,

. S | o
pressing these two keys sets the buzzer to off and causes 7§ 1 f’ 11T 1 tobedis

played.

Wher the buzzer is off, pressing these two keys sets the buzzer to on and causes

L1 -
L i~¢ 171 tobedisplayed. When master reset is executed, the buzzer is set to on.
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2.12 Messages

2.12 Messages

2.12.1 Displayed Messages

(1

(3}

4)

(3

(6

(7

(8}

—
L e e e e - - -

Indicates that internal settings are being performed.

I I
RN [

When the resolution setting is changed, indicates that the maximuom resolution has already been set
and that the upper limit of the resolution range has been reached.

When the resolution setting is changed, indicates that the minimum resolution has already been set
and that the lower limit of the resolution range has been reached.

A |

o i

Indicates that the buzzer is enabled.

L. 11 i
ot I B |

Indicates that the buzzer is disabled.

"y
Sy

This display appears after power is turned on or master resef is executed. It means that a GPIB
address will be displayed next.

I Y B Y ‘ ,
When [ § 1 { &3 displayed by pressing the SHIFT - LOCAL keys, the address setting
mode is set.

L N Y NN N N N
P v o 0 e A O )

Indicates that a check to determine whether display elements are normal is being performed.

— o amm s e s e

Indicates that a changeover from the short wavelength measurement range to long wavelength mea-
surement range or vice versa is being performed.
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2.12.2 Error Message

(9) i i - I

Liri ! [}
Indicates that D/A output is Full Scale {1 V).
] N

10y o LS - J
()I_Hl if

Indicates that ID/A outputis 0 V.

S YR W}
(D i~

This is displayed when the RESET key is pressed in both the average mode and hold state.

display is maintained until the data for 10 measurements is obtained.

2.12.2 Error Message

GPIB syntax error

o
-,

I

e

If the Q8326 malfunctions, the messages below are displayed. Contact a sales representative.
The address and telephone numbers of dealers are listed at the back of this manual.

': — - I Hardware error

i I 1 | ]

': P D | PLL error

it i I

E - - E.- ............ Reference error

i ! !

o o - S Optical switch error
i. t 1 |
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2.13 Default Settings

ftem Setting
Measurement mode Wavelength
Funetion LLASER

Wavelength range

480 1o 1000 nm

Resohation (.001 nm
Sample Mode RUN
Average OFF
Prift OFF

Cal Om
Buzzer ON
Display ON

2.13 Defaunlt Settings
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3.1

3.1 OQverview of GPIB

REMOTE PROGRAMMING

Overview of GPIB

The GPIB is an interface connected to the measurement device, controller, and peripheral units, etc., through
a simple cable {bus line).

The GPIB is more expandable than conventional interfaces. is easy to use, and has electrical, mechanical,
and functionat compatibility with other manufacturers’ products, making it applicable to system configura-
tions from simple systems to automatic design systems with high-level functions using one bus cable.

To use the GPIB, first setting an "address” for each instrument connected to the bus line is required. Each
instrument is assigned one or more roles from the following three roles: controller, talker (TALKER), or lis-
tener (LISTENER).

During system operation, only one "talker" can send data to the bus line, but plural "listeners” can receive it.

The controller specifies the addresses of "talker® and "listener" to transfer data from "talker" to "listener”,
and the controller sets setting conditions from "talker” to "lstener”.

Data is synchronously transferred synchronously bidirectionally between devices via eight data Himes in the
bit-paratlel, byte-serial form. Because this is a synchronous sysiem, using high-speed and low-speed devices
together in the same system is possible.

Data (messages) transferred between devices include measurement data, measurement conditions {pro-
grams), and commands; they are in ASCIL

In addition to eight data lines, the GPIB has three handshake lines for controlling the synchronous data trans-
mission between instruments, and five control lines for controlling the bus information flow.
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3.2 Interface Functions

3.2 Interface Functions
Table 3-1 shows interfuce functions,

Table 3-1 Interface Functions

Code Fuaction
SHI Source handshake
AHI Acceptor handshake
T6 Basic talker

Serial polling
Talker reset based on fistener specification

L4 Basic listener
Listener reset based on talker specification

SR1 Service request

RLI Remote

PPO No parallel function

DC1 Pevice clear

DT1 Device trigger

Co No controller function

E2 Three-state-bus-driver r,'tsed
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3.3 Program Code

3.3 Program Code

This section explains the program code through which the outside controller sets the Q8326 conditions.

Each program code consists of one or two English characters which indicate the functions and numerical data
for setting functions as follows:

- umerical data
= Number of one character (code)

- Header indicating function (one or two English characters)

NOTE:

1. Inthis analyzer, the program code is processed in one row to the terminator. The maximum allowable characters
in one row are 40.

2. Forthe functional header and unil, either a capital letter or a lower-case letier is used for setting. Any space code
(20H) is set in a program code.
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3.4 Talker Formats {Data Output Formats)

3.4 Talker Formats (Data Qutput Formats)

This section describes the talker formats used when this analyzer system transfers data to an external control-
ler.

Header Data T

|

Mantissa part Exponent part
data data

i

"E-6": pm
"E-9": nm
"E+12": THz

Space + decimal point + numeric characters between 3 and 8 digits

Two characters (not output if the Header is OFF)

Main header Sub header

Main header Data type Sub header Content
W Wavelength C CHECK
¥ Frequency A LASER
L LED
B CHOP
D DRIFT LASER
G DRIFT LED
E ERROR

T:  Terminator (either <EOI>, NL<EOI> or CR NL<EGI>)
Can be specified by the program code "Dn".
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Mantissa part data format

3.4 Talker Formats (Data Output Formats)

Format
Mode Function
Short wavelength | Long wavelength
Wavelength CHECK -dddd.ddd
LASER -ddd.ddd -d.dddddd
LED -ddd.d -d.dddd
CHOP -ddd.dd -d¢.ddddd
DRIFT(ILASER) | ddd.ddd +d.dddddd
DRIFT(LED) +ddd.d *d.dddd
Frequency CHECK
LLASER ~dddd.dddd -dddd.dddd
LED -dddd.dd -dddd.dd
CHOP ~dddd.ddd -dddd.ddd
DRIFT(LASER) | :tdddd.dddd “dddd.dddd
DRIFT(LED) +dddd.dd +dddd.dd

The values in the list are obtained when the display resolution is set to the default setting,

The number of displayed digits varies depending on the display resolution used.
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3.5 Device Triggering Function

3.5

3.6

3-6

Device Triggering Function
This systemn performs a SINGLE measurement operation similar to the case in which it receives the program

code "E" through the address specification command "GET’ (Group Execute Trigger).

Device Clear Function

This system is set to the initial state when torning the power on. similar to the case in which it receives the
program code "C" through the address specification command *SDC’ (Selected Device Clear) and the uni-
versal command "DCL’ (Device CLear).

The initial state after turning the power on is shown in Table 3-2,

Table 3-2 Initial State After Turning the Pewer On

Item Initial state
1. Measurement conditions Previous state
{FUNCTION section) DRIFT mode is released.

2. Data display Clear
3. GPIB-related

Status byte (O (Clear)

Transmission of SR} signal "S1" (Mode in which the SQR signal is.not sent)

Terminator "DO" = (CR NL<EOIL>)
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3.7 State Changes According to the Commands

This system will be in the states listed in Table 3-3 after turning the power on and receiving the varions com-

mands.

Table 3-3 State Changes According to the Commands

Parameters
Command code Talker Listener Rewmote SRQ Status byte Transterred and.
duta Operatioh
State

POWER ON Clear Clear Local Clear Clear Clear Purtial ini-
itlization

1RC Clear Clear - - - - -

DCL - - - Clear Clear Clear Partial ini-
lialization

SDC Clear Set - Clear Clear Clear Partial ini-
tiatization

C Clear Set Remote Clear Clear Clear Partial ini-
tialization

GET Clear Set - = Clear b0 Clear -

E Clear Set Remote = Clear b0 Clear -

Specifying the taiker for Set Clear - - - -

this analyzer system,

Command for furning the Clear - - - - B -

talker off.

Specifying the listener for Clear Set - - - - -

this analyzer system.

Command for twrning the - Clear - - “ - -

iistener off.

Serial polling Set Clear . Clear - - -

DCL:
SDC:
GET:

Indicates that the previous state does not change.

Indicates indefinite state
Device Clear
Selected Device Clear

Group Execute Trigger
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3.8 Status Byte

The functions of each bit in the status byte {used for the Q8326 system) are shown below.

b7 b6 b3 b4 b3 b2 bl b0

b0: measure end
Set to 1 at the end of measurement.
Set to 0 upon starting the next measurement,

bl: syntax error
Setto 1 if there are any grammatical/setting errors in the received program codes.
Set to O upon receiving the next program codes.

b6: ROQS
Is the bit that indicates that it is issuing a service request and set to | if any of bits
b or bl is 1.
Set to O if all bits are 0.
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3.9 GPIB Code List

The following table lists the GPIB commands.

3.9 GPIB Code List

hem Header Content

MASTER RESET Z Clears the settings on the panel,
RESET C Clears data
SINGLE measurement 2) Performs the SINGLE measurement.
SRQ signal control S 0: Sends the SRQ.

1: Does not send the SRQ.
Terminator specification 0: CR NL<EOI>, 1: NL, 2: <ROl>
Header data output control 0: HEADER OFF, 1: HEADER ON
Measurement mode 0: Wavelength measurement

1: Frequency measurement
FUNCTION F ( CHECK ( for wavelength measurement )

1: LASER

2: LED

3: CHOP
Wavelength range W () 480 nm to 1000 am

1 1000 nm to 1650 nm
RESOLUTION RE For wavelength measurement

0: 0.0001 nm (when set to AVG)

1: 0.001 num, 2: 0.01 nm

3:0.1nm,4: 1 nm

For frequency measurement

0: 10 MHz (when set to AV(G)

1: 100 MHz, 2: 1 GHz

3: 10 GHz, 4: 100 GHz, 5: 1 THz
SAMPLE MODE M 0: RUN, 1: HOLD
AVERAGE A 0: AVERAGE OFF, 1: ON
DRIFT RF (: DRIFT OFF, 1: ON
CAL CA Setting for altitude

0:0m, 1: 500 m

2: 1000 m, 3: 1500 m

4: 2000 m
BUZZER B 0: BUZZER OFF, 1: ON
DISPLAY DS O: DISPLAY OFE 1: ON
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3.10 Example Programs

This section describes remotecontrol examples used with GPIB.

CAUTION: Visual Basic 4.0 (referred to as VB henceforth) is used in the sample programs shown here. Also,
National Instruments-made GPIB board (referred to as NI-made for brevity henceforth) is used for
the GPIB control board; NI-made driver is used for the control driver.

* Program examples using VB

Example VB-1: Measures the light in the long waveband. and saves the wavelength.

Dim Rdvuff As String
Dim Wave  Length¥

Call dbcloiwim) *Performs a device clear,

Cail ibwrt{wlim, "SIFIWLREIMIHO®) 'Selects the following: the interrupting signal by SRQ is disabled,
“laser smeasurement mode long waveband, a resolution of §.001
", hold and header OFF,

Call dbwrt{wim, “£") *Starts the measurement,

gabuff = Space{l4d} *Up to 14 bytes are atfocated including delimiters.
Cal £€} *Saves the measured wavelength data,
Wa douff) *Converts ASCIE data into numeric values.

Ihrdiwim, Rd
o_length = vali{ns

Example VB-2: Measures the light in the long waveband and saves the frequency. (SRQ is used.)

Dim 4
Dim I [ Az Stying
Dim Wawve_ Lengthi

Cali ibolv{wlm) "Performs a device clear.
Call dbwrt{wlm, "SOKIFIWIREIMIHO") *Selects the following: the interrupting signat by SRQ} is enabled,

“frequency display mode long waveband, a resolution of 100
‘MHz, kold and header OFF.

Call ibwrt{wlm, “E") *Starts the measurement,

ipiwlm®, RQS Or TIMO) "Waits for an interreption by SRQ signat.
srsp (wlm, res) 'Reads the status byte.

Thern
f .« Spacel18) 'Up to 18 bytes are atiocated inciuding delimiters.
ibrd{wlm, Rdpoufi) "Saves the measured frequency data.
:_Length o= Val (RGbuff) *Converts ASCIH data into numeric values,

310




Q8326 Optical Wavelength Meter Operation Manual

4 TECHNICAL NOTES

TECHNICAL NOTES
Q8326 creates interface fringes through a Michelson interferometer and counts them to measure wavelengths
of a laser and LED.

Figure 4-1 shows the Optical subsystem function.

[
AL M2
Display X sl Moving mirror
L,
1ir SIGNAL Uy A@
~DITECTOR Y Beam splitter
g §< Counter | - & . @ .
% 2 le Counter |[&—} e L < :@ Fixed mirror
Q‘
REFERENCE [ L1'——’"
-DITECTOR
A \'\ He-Ne LASER
Reference beam
{Reference LASER)

@

Input Hght connector

Figure 4-1 Product description

An input light is split by a beam splitter and put into path () and path D). The light in path (U is reflected
by the moving mirror and put into path (3.

The light in path @) is reflected by the fixed mirror and put into path (5. These two light components are
combined into an interference fringe, which is detected by the signal detector. A reference beam of a He-Ne
laser is split by the beam splitter and put into paths & and @ . The split light components travel in the same
optical path as that for the input light, but in the opposite direction.

The light in path (@) is reflected by the moving mirror and put into path & . The light in path @ is reflected
by the fixed mirror and put into path {(&). These two light components are combined into an interference
fringe, which is detected by the reference detector,

Each time the moving mirror travels A/2, an interference fringe is generated and the detector generates a
pulse.

Assume that

Wavelength of reference beam in vacuum = & ref

Refractive index in air for this wavelength = nref

Wavelength of input light in vacoum = A sig

Refractive index in air for this wavelength = nsig
Number of pulses generated by reference detector while moving mirror travels A L = Nref

Number of pulses generated by signal detector while moving mirror travels A N = Nsig
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Then
Aref ASig
Al= ———— Nref =~ Nisigg
2aref 2nsig
From this,
. Nref nsig
Asig = Aref
Nsig nref

The Q8326 uses 632.9914 nm (wavelength of He-Ne laser in vacuum) as A ref. If uses wavelength charac-

teristics of the air refractive index as a compensation value nsig/nref and obtains A sig {(wavelength of input

light in vacuum) by calcolating Nref/Nsig.

The wavelength-dependency of the air refractive index ns can be calculated by the following expression.
2949810 25540

+ Y
(146 -xH (41 -3

(ns-Dx10% = 6432.8 + (*)
(*y. Chronclogical Table of Science (Japan: Maruzen Corp., 1989), p.516.
The environmental conditions of the refractive index ns is defined as in the standard air (15°C, 1013 hPa, the
CO2 concentration of 0.03% in the dry air).
To convert a measured wavelength in a vacuum into a wavelength in air, devide by the air refractive index
for that wavelength.
Frequency is operated by the following expression to be displaved.
c

Fa
A

(¢c: Optical speed in vacaum: 2.99792458 x 108 m/s)
(F: Frequency)
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5 SPECIFICATIONS

hem

Specification

Wavelength

Measurable range

480 nm to 1650 nm
(181 to 625TH2)

Accuracy

+2 ppmtl count #1#2

Display resolution

1 nm to 0.0001 nm #3

Level

Sensitivity

-15 dBm (480 nm to 600 nm)
225 dBm (600 nm to 1650 nm)
=30 dBm (1200 nm to 1650 nm)

Maximum input +10dBm
level
Measurement time Time 0.2 sec.
Function Average Displays the results of the moving average with an aver-
aging count of 10.
Deviation mea- Displays the deviation from the standard measured
surement value.
Input Appropriate fiber | 50/125pum GI fiber (Recommended)
9.5/1231um SM fiber (Recommended)
Connector FC {standard)
ST, SC (sold separately Accessories)
Input/Output interface | GP-1B IEEE488-1978

Analog output

The output range for the last three digits displayed is
fromOVto+1 V. .

General specifications

Operating environ-
ment range

Temperatare: +10°C to +40°C
Relative humidity: 83% or less (without condensation)

Accuracy warranty
temperature range

+25°C +10°C

Storage environ-
ment range

Temperature: -10°C to +30°C
Relative humidity: 90% or less (without condensation)

Power supply 100 VAC to 240 VAC, 50 Hz or 60 Hz, and power con-
sumption of 60 VA or below.

Dimensions Approximately 300 (Wix132 (H)x 450 (D) mm

Mass 10.5 kg or less

*1: When a single-mode laser with 10 GHz or less is used.
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5 SPECIFICATIONS

For any lasers other than that mentioned above, Twavelength width=}/10{nm}+2ppm*icount
¥2: £5 ppm for a wavelength of 600 nm or less

#3: Displaying 0.0001 nm is possible only when averaging processing is performed.
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CALIBRATION METHOD

6 CALIBRATION METHOD

The (08326 is calibrated using the three laser sources listed below. Their wavelength accuracy is less than or
equal to the wavelength resolution,

Laser Wavelength As {nm] Calibrated value (Specs)
Argon 488.122 AstS ppm
HeNe 632.991 Ast2 ppm
1523.488
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