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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 ADC Corporation (hereafter referred to as ADC) bears absolutely no re-
sponsibility for the result of operations caused due to incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by ADC, the protection provided by the equipment may be im-

paired.

* Warning Labels

Warning labels are applied to ADC products in locations where specific dangers exist. Pay care-
ful 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 ADC dealer. Our address and phone
number are listed at the end of this manual.

Symbols of those warning labels 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 situation which will result in personal injury or
a damage to property including the product.

* Basic Precautions

FOE-ANZENAO0O

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
insert 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 at this time.

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

» Connect the power cable to a power outlet that is connected to a protected ground terminal.
Grounding will be defeated if you use an extension cord which does not include a protective
conductor terminal.

» Be sure to use fuses rated for the voltage in question.
* Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-
so, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

*  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

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 item relating 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

The following safety marks can be found on ADC products.

& :  ATTENTION - Refer to manual.
@ : Protective ground (earth) terminal.
q . DANGER - High voltage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the perfor-
mance and function of the instrument.

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.
The parts inside are not user-replaceable. For a part replacement, please contact the ADC sales
office for servicing.

Each product may use parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.
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Safety Summary

Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

* Hard Disk Mounted Products
The operational warnings are listed below.

* Do not move, shock and vibrate the product while the power is turned on.
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. It is a very delicate process.

» Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.
An area away from shock or vibrations.
An area free from moisture, dirt, or dust.
An area away from magnets or an instrument which generates a magnetic field.

* Make back-ups of important data.
The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions. Note that there is no
guarantee for any loss of data.

* 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
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Environmental Conditions

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

Safety-4

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

An area free from vibrations

Altitude of up to 2000 m

Direct sunlight O

CCorrosive
LX) 0

LA VAT Y2 V2e V2e Vie V2 Vg

Vibration

Figure-1 Environmental Conditions

Operating position

The instrument must be used in a hor-
izontal position.

To prevent the internal temperature
from rising, cooling fans are installed
in some instruments.

The air vents on the case must be un-
blocked.

A clear space of 10 centimeters or more
must be kept around the air vents.

Front

Figure-2 Operating Position

Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

——1 1 _Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand voltage (over-voltage) category II defined by IEC60364-4-443
Pollution Degree 2
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Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable
type for your country.

Rating, color

Model number

Plug configuration Standards and length (Option number)
PSE: Japan 125Vat7A Straight: ~ A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: A01412
Material Safety Law
UL: United States of America 125Vat7A Straight: ~ A01403
Black (Option 95)
' CSA: Canada 2 m (6 ft) Angled: A01413
CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96)
NEMKO: Norway 2 m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vat6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: A01415
SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray (Option 98)
@ @ 2 m (6 ft) Angled:  --------
BS: United Kingdom 250 Vat6 A Straight: ~ A01407
Black (Option 99)
EE’] 2 m (6 ft) Angled:  A01417
m
CCC:China 250 Vat10 A Straight: ~ A114009
Black (Option 94)
2 m (6 ft) Angled: A114109

FOE-ANZENAO0O
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Certificate of Conformity

Optical Multi-Power Meter

This is to certify, that

08221,082202,082203,082208,082214,082215,Q82216,Q082227,Q81201
Q81202,Q81203,0081204,Q81205,Q081206,Q81207,Q81212

instrument, type, designation

complies with the provisions of the EMC Directive 89/336/EEC in accordance with
EN61326 and Low Voltage Directive 73/23/EEC in accordance with EN61010.

ADVANTEST Corp. ROHDE&SCHWARZ

Tokyo, Japan Engineering and Sales GmbH
Munich, Germany
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There are six power cable options (refer to following table).

No. ECAO1

Table of Power Cable Options

Order power cable options by Model number.

. Rating, color Model number
Plug configuration Standards and length (Option number)
1 JIS: Japan 125Vat7 A Straight:  A01402
Black
> Law on Electrical Appliances 2m (6 ft) Angled:  A01412
2 UL: United States of America 125Vat7A Straight:  A01403
Black ) (Option 95)
‘i CSA: Canada 2 m (6 ft) Angled: A01413
3 CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96)
NEMKO: Norway 2m (6 ft) ‘Angled: A01414
VDE: Germany
' KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO: Finland
SEMKO: Sweden
4 SEV: Switzerland 250 Vat6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: A01415
<
5 B SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
' Gray (Option 98)
2 m (6 ft) Angled:  ---------
(
A
6 BS: United Kingdom 250 Vat6 A Straight:  A01407
Black (Option 99)
@g 2m (6 ft) Angled: A01417
-]
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CLASS 1 LASER PRODUCT Labels

CLASS 1 LASER PRODUCT Labels

Q81211 and Q81212 are Class 1 Laser Products.
The following warning labels are packaged with accessories.

INTERNATIONAL LASER WARNING LABELS

JAPANESE " FOR: JAPAN

{ 51 L—HH&E 5521 L—yEa]
SRR | I
ENGLISH - FOR: UK
NORWAY
CLASS 1 1 SWEDEN
LASER PRODUCT ASER. PRO : DENMARK
BELGIUM
NETHERLANDS
RN
FRENCH FOR: FRANCE
BELGIUM
APPAREIL LASER SWITZERLAND
DE LA CLASSE 1

GERMAN " FOR:  GERMANY

[:i:j SWITZERLAND
s R
LASER KLASSE 1 LASER KLASSE 1 AUSTRIA
SPANISH ' ' FOR: SPAIN
PRODUCTO LASER
CLASE 1
L]
ITALIAN FOR: ITALY
SWITZERLAND
LASER CLASSE 1 LASER CLASSE 1 .
FINNISH " FOR:  FINLAND
LUOKAN 1 LASER l LUOKAN 1 LASER l
S S A SR SRSV
RTINS | ]
PLEASE NOTE
SWITZERLAND MAY REQUIRE FRENCH,GERMAN, OR ITALIAN LABELING,
BELGIUM MAY REQUIRE ENGLISH,FRENCH,OR GERMAN LABELING.
MNS-EO0188A
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CLASS 1 LASER PRODUCT Labels

Q81211 and Q81212 are Class 1 Laser Products.

Put a label on the place shown in the following illustration according to the useful language in your
country.

When the fiber is not inserted, cover the terminal
with the cap to prevent the dust and the laser
radiation from the inside of Q81211 and Q81212.

ADVANTESY Q8221 OPTICAL MULTI POWER METER - v“ N
o8ttt O
139um UNIT 1.5%,m LD UNIT
cw | cHop W CHOP
O (o] O
oW on| cw Do«
/CHOP /0OFF | /CHOP /0OFF
] —q
CHANNEL 48 FUNCTION M SET UP (8 R £
_ ?ELEOT WW?‘% MAX _“ a cF AVG A W> 3’>
I L]0 ] !D[_] 1] & @ -
[!} LocAL RN PARAM HOME ENTER
0o am] [ I'"llﬂ'—llf—] ]
POWER ¢ Vv  a > Al 8
AV
Q8221, Q81211, and Q81212 Front view \
Put it on here.

L ITALY
SWITZERLAND

—
FRNSH PFOR:  FINLAND

WNS-EV188A
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Lithium Battery

Lithium Battery

(1) Q8221 backs up Memory by using the CPU board (BLK-019094).

In Q8221, the memory is backed up by a lithium battery (ER3 produced by Hitachi Maxwell).

ERS3 produced by Hitachi Maxwell
ADVANTEST stock No.DBP-00148

(2) Dispose of the old lithium battery in accordance with the state-provided law.
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1.1_Product Outline

1. GENERAL

1.1  Product Outline

The Q8221 optical multi-power meter is equipped with 2 plug-in slots (A and B), and it can be used as
an optical power meter with a maximum of 2 channels, or as a light source. The Q82202 plug-in unit
connects short wave sensor Q82214 and long wave sensors Q82215, 082216, and Q82226. The unit
also measures space propagation light and fiber light by combining the functions of the various
adapters.

The Q82203 plug-in unit connects long wavelength, high sensibility, high power sensor “Q82227” and
high sensitivity, low polarization dependency sensor “Q82232”, “Q82233” in addition to Q82214,
Q82215, Q82215 and Q82226 and allows optical power measurement.

The Q82227 plug-in unit is capable of measuring the intensity of the high-power laser used in the
optical fiber amplifier. When a tape fiber adapter is installed in the Q822186, it is also possible for the
unit to measure multicore fiber loss.

The Q82208 plug-in unit of the long wave sensor is a high-precision, high-sensitivity piece of
equipment used exclusively for fiber optics. This unit is capable of precisely measuring the loss of
various optical parts by combining with the light source.

A total of 9 types of light source plug-in units are available, such as LED, LED with filter, Edge-
Emitting LED (EELED), and LD. These units feature various operation functions such as a relative
value operation between channels A and B, a dB reference operation, an averaging operation, and a
MAX hold function.

In addition, the temporary data storage and data read functions are made possible by the 5 different
memory settings and the recording functions of the 400 data channels. It is possible to output the
stored data to the external plotter as a direct time series data graph by using the direct plotting
function. The unit is equipped with a standard GPIB interface, the external controller can be operated
by remote control, and the system start-up process is easy to perform.

Q8221 has independent two channels of analog output. It allows evaluating the long term stability of
the optical device and the waveform response of the modulation light.

1-1 Dec 1/97
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1.2 _System Configuration

1.2 System Configuration

The plug-in units and optical sensors that are connectable to the Q8221 optical multi-power meter are
as shown in the table below:

Mainframe Plug-in units Optical sensors
| Q8221 1 Q82202 —— Q82214 ]
—] Q82203 | — Q82215 |
—{ Q82208 | [ Q82216 |
L qQstaor | |—1_ Q82226 |
| asioor | 1082227 |
Q81203 Q82232 |
j—[ Q81204 : Q82233 |
— Q81205 |
— Q81206 |
— Q81207 |
— Q81211 |
] Q81212 |

Use a sensor cable to connect Q82202 and Q82203 with light sensor of
Q82214, Q82215, 82216, Q82226 and Q082227.
(Sensor cable is accessory of Q82202 and Q82203.)

1-2 Aug 10/96
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1.2 System Configuration

Model Product name

Q82202 Interface plug-in unit
(For connecting Q82214, Q82215, Q82216 and Q82226)

Q82203 Interface plug-in unit
(For connecting Q82214, Q82215, Q82216, Q82226 082227,
Q82232 and Q82233)

Q82208 High-sensitivity plug-in unit used exclusively for long-wave fibers

Q82214 Sensor used for measuring both shortwave space propagation
light and fiber light ™

Q82215 Sensor used for measuring both long wave, space propagation
light and fiber light ™

Q82216 Middle-sensitivity sensor used for measuring both long wave,
space propagation light and fiber light ™1

Q82226 High-power sensor used exclusively for long-wave fibers ™

Q82227 High-sensitivity and high-power sensor used exclusively for long-
wave fibers 2 _

Q82232 High-sensitivity and low polarization dependency sensor for long
wave fibers "2

Q82233 High-sensitivity and low polarization dependency sensor for long
wave fibers "2

Q81201 850 nm LED light source plug-in unit

Q81202 1310 nm LED light source plug-in unit

Q81203 1550 nm LED light source plug-in unit

Q81204 1310 nm LED with filter light source plug-in unit

Q81205 1550 nm LED with filter light source plug-in unit

Q81206 1300 nm Edge-Emitting LED light source plug-in unit

Q81207 1550 nm Edge-Emitting LED light source plug-in unit

Q81211 1310 nm LD light source plug-in unit (Class 1 Laser Product)

Q81212 1550 nm LD light source plug-in unit (Class 1 Laser Product)

*1: |t is necessary to use 82202 or Q82203 with Q82214, Q82215, 082216, and Q82226.

*:  When Q82227, Q82232 and Q82233 is used, it is necessary to use Q82203 together.
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2.1 _Checking Accessories

2. BEFORE GETTING STARTED

2.1 Checking Accessories

On receiving the Q8221, check if for any shipping damages. Next, check that the model name and
the quantity of standard accessories are as shown in Table 2-1.
If any crack or damage is found or if any of the standard accessories is missing, contact the nearest

ADVANTEST dealer.
A list of address and telephone number is given at the end of this manual.

Table 2-1 Standard Accessory List

Specifications
Accessory Quantity Remarks
Model name Stock No.
Power cable A01402 DCB-DD2428X01 1
Power fuse EAWK1.0A DFT-AA1A 2 250V/1.0A (slow-blow fuse)
Instruction manual —_ EQ8221 1 English manual
Label for Class 1 MNS-E0168 1 Attached to Q81211/Q81212

Laser Product

Note: When ordering additional accessories, use the model name (or stock number).
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2.2 Operating Environment

2.2 Operating Environment

(1)

@)

(4)

AC power source

Be sure to use the supplied power cable (A01402) to operate the Q8221 by an AC power
source. The AC power source can be used within the range of 100 V to 240 V without
switching the input voltage. Also it must be used at a frequency range form 48 Hz to 66 Hz.

Installation
The socket-outlet shall be installed near the equipment and shall be easily accessible.
Ambient conditions for use

Keep an ambient temperature from 0°C to 40°C and an ambient humidity of 85% or less.
Use the Q8221 in ventilated places not exposed to direct sunlight.

Cleaning

To clean the Q8221, wipe with the cloth which is dry or soaked in the neutral detergent. And
observe the following precaution.

CAUTION

To maintain or clean the Q8221, do not use any solvent which may degrade plastics
(organic solvent such as benzene, toluene and acetone).
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2.3 Fuse Check and Replacement

2.3 Fuse Check and Replacement

Procedure for checking or confirming a fuse is described below:
@ Remove the power cable from the AC power connector.
@ Pull out the fuse holder using a minus screwdriver. (See Figure 2-1.)

@ Replace the broken fuse with a new fuse if the fuse attached with the fuse holder is
broken.

@ Insert the new fuse into the fuse holder then install the power cable to the AC power
connector.

CAUTION

Be sure to replace with a fuse of the correct rating. If not, the Q8221 may be damaged.

Fuse

noin’
—)

Detach the cover using a minus screwdriver Q8221 has a 250V/1.0A slow-blow fuse
and pull out the fuse holder. (EAWK1.0A)

Figure 2-1 Checking Fuse
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2.4 _Storing and Transporting

2.4 Storing and Transporting
(1) Storage

If the Q8221 is not used for a long time, avoid to store the Q8221 in the following places:

e Places exposed to direct sunlight
e Places subjected to corrosive gas generation
e Dusty places
e Much vibrating places
e High temperature and high humidity
The 8221 is used in the following storage environment:
~ Temperature: —25°Cto +70°C
Humidity: 90% or less

(2) Transporting

Use the original packing materials or its equivalents for transportation. Avoid the exclusive
vibration and the machine damage.

Calibration

Calibration work should be performed at an ADVANTEST CORPORATION site.
When you want to calibrate the analyzer, please contact a sales representative.

Desirable Period 1 year
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3. DESCRIPTION OF PANEL SURFACE

3.1 Description of Front Panel

ADVANTEST Q8221 OPTICAL MULTI POWER METER

e 7\
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Q82208
UNIT
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%i-18 88 835‘.‘:’ wi-8 88 H&:’.‘:’

—q PARAMZ RATE RES MEM REC OPIR BAT ATT
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Figure 3-1 Q8221 Front Panel
@® POWER Switch (Page 4-1)

This is the power switch. The Q8221 is operational only when the power switch is turned
ON. The power supply is discontinued when the power switch is turned OFF.

@ CHANNEL SELECT/LOCAL Key (Page 4-4)

This key functions as the CHANNEL SELECT key when the Q8221 is in the local mode,
and it functions as the LOCAL key when the Q8221 is in the remote mode (REMOTE
LAMP lights). On which channel each key is effective is determined by the setting of the
CHANNEL SELECT key. The setting of the key will be displayed by the SET A&B lamp.
The LOCAL key is used to change the setting from the remote state to the local state. The
Q8221 is automatically in the local state when its power is turned ON.

@ dBm/W Key (Page 4-4)

This key sets the measuring value unit. The display unit changes from dBm to W each
time this key is pressed. When this key is pressed in the relative value measurement
mode (dBr mode), that mode is turned OFF.
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A/B, B/A Key

This key performs operations between the measured values of the 2 channels (A & B).
Each time this key is pressed, the operation mode changes from A/B to B/A or vice-versa,
and to operation OFF.

MAX Key

This key holds the measured value at its maximum. When this key is pressed, the MAX
lamp lights and the maximum value is displayed at the sub-measurement section. When
the key is pressed again, the MAX hold function is turned OFF.

dBr Key

This key performs the relative value measurement function (dB Reference). When the key
is pressed again, the relative value measurement function is turned OFF.

A Key
This key functions to enter the mode that sets the measurement light wavelength.
CF Key

This key functions to enter the constant setting mode, which performs scaling and dB
offset operations on the measurement values.

AVG Key

This key functions to enter the mode that sets the operation frequency during the
conduction of moving average operations on the measurement values.

AUTO/ <F Key

This key performs switching between the AUTO range and manual range settings (range
hold) in the measurement mode. This key also changes the setting digit in the setting
mode.

V/V¥ Key

This key can be used to manually lower the measurement mode range. This key also
reduces the set value in the setting mode.

A/A Key

This key can be used to manually raise the measurement mode range. This key also
increases the set value in the setting mode.
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dBr SET/ 5> Key

This key measures the reference value during relative value measurement (dB Reference).
The measured value just before the key is pressed shall be the reference value of the
relative value measurement.

@ PARAM Key
This key functions to enter the setting mode of sampling rate (Page 6-12), display digit
(Page 6-14), memory function (Page 6-16), recording function (Page 6-18), direct plotting
function (Page 6-18), GPIB function(Page 7-8), brightness variable function (Page 6-33)
and output-power variable function of light source (Page 6-34).
® HOME Key
This key cancels the set parameters and returns to the measurement mode and the
parameters set before the setting mode was entered.
® ENTER Key
This key stores the currently set parameters and returns the Q8221 to the measurement
mode.
D@, D, 2D, D @D, @
. 25; Colgi-A" [a78 Rutd [avel [ow] ]4270&&:{% f /8 lAUTﬂ Il_vdf_%v_l !Zzoml
) J__t'u oo o ggﬂ O oo
G%:m L-J- —’. ln'o l-'o _'o dB l ' ' ' 'o -’. dBm@
@ ]nmw L nmw
o P b
I:EAFXC.: '5’. ' d .Jl. H dll;‘m :{‘E:xl:i E B bt P dgm\zﬂr
@7aRAM= RATE RES MEM REC GPIB BRT ATT|
Figure 3-2 Q8221 Display
@ SET A&B Lamp (Page 4-4)
This lamp indicates which channel (A or B) is currently in use.
REMOTE Lamp

This lamp lights when the Q8221 is in remote control mode.
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SAMPLING Lamp

This lamp lights during sampling timing.

CH-A / CH-B Lamp

This lamp lights when the plug-in unit is inserted and the Q8221 is in operation.
A/B / B/A Lamp

This lamp lights when channels A/B or B/A are in operation.

AUTO Lamp

This lamp lights during auto range.

AVG Lamp

This lamp lights when the moving average operation frequency is more than two (2). The
lamp flashes when the averaging data frequency is less than the set frequency. The lamp
then lights when the averaging data frequency reaches the set frequency.

CW Lamp

This lamp lights when the sensor plug-in unit is inserted and is in the CW-light
measurement mode. The lamp lights when the light source plug-in unit is inserted and is in
the CW light-output mode.

4270 KHz Lamp

This lamp indicates "270Hz" when the sensor plug-in unit is inserted and is in the
chopped-light measurement mode. The CHOP frequencies (270 Hz, 2 kHz, 4 kHz) are
displayed when the light source plug-in unit is inserted and is in the chopped-light output
mode.

Main measuring section and unit section

The measurement results are displayed when the Q8221 is in measurement mode. The
currently set parameters are displayed when the Q8221 is in the setting mode.

Sub-measuring section and unit section

Normally, the currently set wavelength is displayed. In CF operation, the CF set value is
displayed. The reference value is displayed during relative value measurement, and the
MAX value is displayed during MAX hold measurement.
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@ LEVEL Meter

This meter indicates the level of the A/D conversion result.
@ PARAMETER Display Lamp

This lamp displays the currently set parameters.
@ PLUG-IN Siot

This slot is for the insertion of the plug-in unit.
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3.2 Description of Rear Panel
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Figure 3-3 Q8221 Rear Panel
@® GPIB Connector

24-pin connector for IEEE488 bus
@ ANALOG Output terminal (CH-A)

Terminal for outputting an analog voltage of the measured value (CHANNEL A). The same
voltage value of the voltage input into the A/D converter is output. The range of output
voltage is 0 to 2 V. (Refer to "6.12 Analog-Output Function" for details.)

@ ANALOG Output terminal (CH-B)

Terminal for outputting an analog voltage of the measured value (CHANNEL B). The same
voltage value of the voltage input into the A/D converter is output. The range of output
voltage is 0 to 2 V. (Refer to "6.12 Analog-Output Function" for details.)

@ AC Power connector

Connector for AC Power supply.
Connect the power cable to this connector.

® Power Supply fuse

Insert the slow-blow fuse of 1.0 A.
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3.3 Panel Description of Plug-in Unit

( A e A
LADNANTEST ADNANTEST
Q82202 082208

SENSOR

INTERFACE UNIT

,CW /%
/! @

(C— )

Interface plug-in unit Plug-in unit with built-in sensor

e ~

Light-source pIquin unit

Laser opening

5 (@81211 and Q81212)
®
YD

Figure 3-4 Plug-in Unit
3.3.1 Interface Plug-in Unit
@® CW/CHOP Key

This key toggles the CW-light measurement mode and the chopped-light (270 Hz)

measurement mode.

@ ZERO Key

This key corrects the offset value when shielding the light.

@ Input connector

This connector is used to connect the sensors (Q82214, Q82215, Q82216, Q82226,

Q82227 etc.) using the connector cables.
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3.3.2 Plug-in Unit with Built-in Sensor

O]

CW/CHOP Key

This key toggles the CW-light measurement mode and the chopped-light (270 Hz)
measurement mode.

ZERO Key
This key corrects the offset value when shielding the light.
Optical input connector

This connector is used to connect the optical fiber and to perform the rays of light incident
upon the Q8221.

3.3.3 Light Source Plug-in Unit

@

CW/CHOP Key

By pressing this key each time, the output-light mode changes in the following order:

|—> Ccw — 270Hz —» 2kHz — 4kHz]

If the power level of the light source is set in the range of 0.1 dB to 6.0 dB by the output-
power variable function, however, 2 kHz and 4 kHz can not be selected. (For the output-
power variable function, refer to [6.11 Output-Power Variable Function of Light sourcel].)

ON/OFF Key

By pressing this key each time, ON/OFF is toggled.

CW LED

LED lights when the light source output is set to the CW mode and is emitting light.

'CHOP LED

LED lights when the light source output is set to the CHOP mode and is emitting light.

Light-output connector

This connector is used to connect the optical fiber and to perform the rays of light incident
upon the Q8221.
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4. Q8221 Easy Operation

4.1 Setting Up
(1) Inserting the plug-in unit

Insert the plug-in unit into the CHANNEL A or B before turning on the power.

CAUTION

Be sure to insert the plug-in unit in the power OFF condition.
The Q8221 and the plug-in unit may be damaged if the plug-in unit is installed or removed
in the power ON condition.

(2) Power ON
Turn on the POWER switch.
(3) Pre-heating time

All the function of the Q8221 is available by turning the power on, and the waiting time is
required to keep the standard accuracy; at least 30 minutes for the optical sensor, at least 60
minutes for the light source.
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4.2 Backup and Initializing the Setting Parameters

Various setup parameters are backup by the battery in the Q8221. The previous setup conditions are
kept when the Q8221 is turned off and re-starts. Refer to Table 4-1 for initial condition.

Table 4-1 Setup Parameter Default Value

Parameter Default value Parameter Default value -
SET A&B A CF (dB) 0.00dB
Range AUTO CF (linear) 1.000
dBm/W dBm AVG 1
A/B, B/A OFF (*) RATE 100ms (SL)
MAX OFF RES 6 digits
dBr OFF (*) GPIB (address) |8
dBr Reference value | Clear GPIB (header) |ON
CW/CHOP Ccw BRT 4
A 780nm or 1300nm [ATT 0.0dB

Note: (*) is not backuped.

(Procedure for initializing the parameter)

The following procedure is required to initialize the all setup values.
® Turn off the POWER Switch.
dBr
@ Turn on the POWER Switch by pressing the[] key.

dBr
@ Hold down the [] key after displaying the TEST.
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4.3 Measurement Procedure

The following shows the basic procedure for light-power measurement.
Chapter 5 describes the measurement methods for applications, and chapter 6 for the use of various
functions. For advanced measurements, refer to each chapter.

(1)

Setting the channel

(2)
Setting the
CW/CHOP (270 Hz)

3)
Setting the dBm/W

(4)
Setting the
Wavelength

()

Zero offset

(6)

Light incidence

)
Setting the range

(8)
Read out the display

When plug-in units are installed into both channels, select the channel A or B.
The following operation is available for the already set channel. If any one of
plug-in unit in channels is installed, the channel of the plug-in unit installed is
selected.

Sets the type of the light to be measured. To measure the CW light, select
the CW mode. In case of the 270 Hz modulation light, select the CHOP
mode.

Selects the unit of dBm or the unit of W to measure.

Sets the wavelength of light to be measured in advance. The sensitivity of
sensor is different in accordance with the wavelength of light.

Shields the light receiving connector of the sensor. The value after pressing
the ZERO key of the plug-in unit is assumed as an offset value. The
measurement value is automatically canceled.

Enters the light to be measured into sensors.

When the auto range is set, the optimum range is selected in accordance
with the power level of light to be measured.
To monitor the analog output, recommend to select the manual range.

Read out the displayed light-power to be measured.
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(1)

(4)

Setting the channel

When plug-in units are installed into both channels (A, B), set the channel using the
CHANNEL SET UP key. By pressing the CHANNEL SET UP key each time, the SET A&B
lamp lights as follows:

A - B - A&B
1 |

When the A or B lights, various control keys are available for the channel A or B. When the
A&B lights, various control keys are effective for both channels. However, if the parameters
for the channel B are outside of the specified range, only channel A is set (channel B is not
set in this case). In addition, if the optical sensor and the light source are installed at the
same time, the A/B is not set.

Setting the CW/CHOP (270 Hz)

Sets the type of measurement light using the CW/CHOP key of the plug-in panel. By
pressing the CW/CHOP key each time, the CW-light (continuous light) measurement mode
and the CHOP-light (270 Hz modulation light) measurement mode is switched.

When the CW-light measurement mode is selected, the CW lamp lights. In case of CHOP-
light measurement mode, the 270 Hz lamp lights.

CHOP light measurement mode that is the measurement mode only component of the
modulation light by 270 Hz chopping.

Setting the dBm/W

By pressing the dBm/W key, select the unit of dBm or the unit of W. The unit is switched by
pressing the dBm/W key each time.

Setting the wavelength

With the compensation function of wavelength sensibility, the sensibility difference depending
on the wavelength of the optical sensor can be automatically compensated. |t allows direct
reading of the measurement value after the compensation. Be sure to set the wavelength of
the input light to measure the absolute value of the optical power.

Enters the wavelength setup mode by pressing the A key, set the wavelength of the light to
be measured.

® Previous wavelength setup value is displayed.
@ Blink the digit to change the setting value using <° or > key.
@ Using the A or ¥ key enables to increase or decrease the digit blinking.
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@ When the desired value is set, press the ENTER key. The wavelength setup is completed
and the Q8221 returns to the measurement mode.

The following shows the example for changing the setting value from 1300nm to 1550nm.

Operation Display
) Main-display section
L|1]13]0 nm
Main-display section
0 nm
<F <&
Main-d
0 nm
A A
Main-display section
LI1]5 nm
)
Main-display section
L{1]56 nm
A A A A A
ENTER Sub-display section
115|510 nm

Note: Crosshatching displays the flashing digit.
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()

Zero correction

The offset is generated by the dark current of light element and the offset voltage of
calculation amplifier in the CW-light measurement mode.

The measurement value after performing the zero correction is automatically canceled with
offset.

When the ZERO key is pressed after shielding the sensor, the zero correction is performed.
The message "0 ADJ" is displayed during operation. When the message disappears, the
zero correction is completed and the offset is canceled.

To break the zero correction, push the CW/CHOP or zero key with "0 ADJ" displayed. After
"Err. 32" is displayed, the zero correction is broken off.

CAUTION

The offset may be generated in the measurement value due to the environment change
such as temperature. Check that the offset is canceled by shielding the sensor. If not,
perform the zero correction.

(6 to 8) Entering the light, setting the range, and read out the display

Enter the light to be measured into the sensor.

When the auto range is set by pressing the AUTO key (AUTO lamp lights), the optimum
range is selected in accordance with the power level of the light to be measured and the
light-power value is displayed.

When the AUTO key is re-pressed, the AUTO lamp disappears and the manual range
(range hold) is set. In addition, pressing the A or V key enables to increase/decrease
the range then the manual range is set.

If any input value exceeding the full scale of each range is applied, the screen is
overflowed shown below. In this case, increase the range using the A key.

In dB measurement, if any input value less than the full scale of 1/20000 is applied, the
screen is minimum flowed shown below. In this case, decrease the range using the V
key.
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4.4 Replacing and Cleaning the Optical-Connector Adapter of Q82208, Q82227,
Q82232 and Q82233

(1) Replacing the optical-connector adapter

The FC-type connector adapter is equipped with standard for the Q82208, Q82227, Q82232
and Q82233. The optional optical-connector adapters such as SC-type or ST-type are
provided as accessories. The method of replacing the optical-connector adapter is shown in
Figure 4-1 and 4-2. Easy replacement can be conducted by removing the fixed cap for the
adapter and pulling out the adapter.

(2) Cleaning the optical connector

Remove the adapter same as the procedure of adapter replacement and clean the tip of light-
input section with alcohol. If Q82208 and Q82227 are used with the dirty light-input part,
some error may occur in its measurement value.

Q82208

/,

A

SC- or ST-type optical-connector adapter
/ (A08162 or A08163)

/

] . Cap for fixing the adapter

Light-input part —~/ |

FC-type optical-éonnecfor adapter
(standard accessory) (A08161)

Figure 4-1 Replacing and Cleaning the Optical-Connector Adapter of Q82208

Note : Screw up surely after clearing of the optical connector and or exchanging of the
optical connector adapter.
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4.4 Replacing and Cleaning the Optical-Connector Adapter of Q82208, 082227, Q82232 and Q82233

Q82227, 082232, Q82233

SC-or ST-type optical-connector adapter

/
/

- Cap for fixing the adapter

S

Light-input part

FC-type optical-connector adapter
(standard accessory)

Figure 4-2 Replacing and Cleaning the Optical-Connector Adapter of Q82227, Q82232 and Q82233

Note : Screw up surely after clearing of the optical connector and or exchanging of the
optical connector adapter.
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4.5 Using High Return-loss Adapter

M

(2)

Purpose of Using High Return-loss Adapter

High return-loss adapter can reduce the reflection return light from the input connection part
of the optical sensor. Therefore, optical power can be measured with high stability of
measurement system and light source. Since the optical fiber inside the high return-loss
adapter has big core diameter, coupling loss (insertion loss) can be minimized by using the
SM 10.m¢ optical connector. The coupling loss (insertion loss) is Typical 0.07dB.

Using Procedure of High Return-loss Adapter

Connecting part (a) with the optical sensor is FC type connector/bevel ground as shown in
Figure 4-3. Connect the part (a) with the optical sensor input part. Optical fiber input part (b)
is ground in SPC (super PC). Connect the part (b) to the optical fiber connector to be
measured.

FC, SC, ST and plug-in (for mounting DS) are provided as the connector type of optical fiber
input part (b) as shown in Table 4-2. They can be ordered by its own accessory number.

To the optical sensor —]
input part — f' connector to be measured

FC (FO1) standard

Plug Receptacle

. |

FC, SC, ST or plug-in

(@) , \
\ Y i e
'To the optical fiber

Bevel-ground SPC-ground

Optical fiber

Figure 4-3 Using High Return-loss Adapter
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Table 4-2 List of High Return-loss Adapters

Connector type of the optical
fiber connector to be measured

Accessory number

FC A08328
SC A08329
ST A08330
Plug-in (for mounting DS) A08331

(3) Using Plug-in (for mounting DS) Type High Return-loss Adapter

The attachments of side (b) for plug and for jack are provided as shown in Figure 4-4. This

adapter can correspond to both of plug and jack by selecting these attachments.

These

attachments are included in the plug-in (for mounting DS) type high return-loss adapter

(A08331).

FC (FO1) standard
[ l °

$2.

(b)

Plug-in connector
attachment for plug

posseteies

("\ -
== fi‘

8-degree bevel-ground

/
|

SPC-ground

Optical fiber

Plug-in connector
attachment for jack

Figure 4-4 Using Plug-in (For Mounting DS) High Return-loss Adapter
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4.5 Using High Return-loss Adapter

(4)

(6)

Notice on High Return-loss Adapter Usage

Return-loss at using the high return-loss adapter is specified in "9.2 Sensor Plug-in Unit
Specifications". As the connecting times with the optical fiber connector to be measured
increases, the specification value can not be satisfied by refuse or flaw attached to the
contact surface. Clean the contact surface by using cotton swab etc. If the contact surface
is scratched, purchase new one.

Correction of High Return-loss Adapter Coupling Loss (Insertion loss)
Coupling loss (insertion loss) is Typical 0.07dB or so (When using SM 10umg fiber.).

Execute the following procedure to correct the coupling loss.

@ Connect the optical fiber connector to be measured to the optical sensor directory and
measure the optical power. (Measurement value (a))

@ Measure the optical power by using the high return-loss adapter. (Measurement value (b))

@ Correct the coupling loss of (Measurement value (b)) - (Measurement value (a)) by using
CF function of this instrument. The result after the correction can be read directory by this
procedure.

CAUTION

When the coupling loss is measured by above procedure, the return light from the optical
sensor is changed. Measure the coupling loss with optical isolator so that the optical
power output light of the light source side is not changed by this return light.
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4.6 Using Falling Prevention Cap (A08332)

Falling prevention cap (A08332) prevents that the FC type high return loss adapter (A08328) is
disconnected accidentally.

The usage is shown in Figure 4-5.
Available optical sensors are Q82208 and Q82227.

Q82208

FC/FO1 type
(standard accessory)

FC type high return-
loss adapter (A08328)

Falling prevention cap (A08332)

Falling prevention cap is installed.

Figure 4-5 Using Falling Prevention Cap (A08332)
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5. MEASUREMENT PRACTICAL EXAMPLE

5.1 General Light-Power Measurement

This chapter describes the procedure to measure the light source light-power in the configurations of
the Q8221 + Q82202 + Q82215 and to display the dBm.

(1)

Setup

Setup method is shown in Figure 5-1.

Q8221 —- Q82202

| | [E=

~\

A=1.30um Q82215 //
Light Cﬂl I
source (@) [ - _H

@)

(6)

Figure 5-1 Output-Power Measurement of Light Source

Selecting the CH A (channel A) CHANNEL

SELECT
When the "SET A" is not lit up, check whether the "SET A" is lit up by pressing theL (Eglc\l‘(_ey.

— > "SET A" lights.

Selecting the unit of dBm

dBm/W
When the unit of W is displayed, press the [] key to set the unit of dBm.

—— The unit of dBm is displayed.
Selecting the auto range

AUTO
When the AUTO indicator is not lit up, press the [] key to set the auto range.
“«

— 5 AUTO indicator lights.
Inputting the light

Connect the fiber with the sensor connector to input the light.
——= Measurement value is displayed.
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5.2 Measurement of Optical Fiber Loss

This subsection describes the procedure to measure the optical fiber loss by the attachment/
detachment of the connector in the configurations of the Q8221 + Q82202 + Q82215.

(1) Setup

Setup method is shown in Table 5-2.

Q8221 N Q82202

P, Q82215

o DUT fiber
i ]_—-____——/_/
sogrce O :[Di [D] = O Sl f [

(P2

.

©)

(4)

(6)

(6)

Figure 5-2 Measurement of Optical Fiber Loss by Connecting the Connector

Connecting the dummy fiber

Connect the dummy fiber to the light source.

Connecting the dummy fiber with DUT

Connect the DUT fiber to the dummy fiber edge using the connector.
Measuring the P4

Connect the DUT fiber edge to the connector of the Q82215. In this case, the power to be
measured is assumed as Py (dBm).

Measuring the Pa

Remove the dummy fiber from the connector and connect it to the connector of the Q82215.
In this case, the power to be measured is assumed as P, (dBm).

Calculating the loss P
Loss P (dB) of the DUT fiber is calculated as follows:

P =P, - Py (dB)
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5.3 Measurement of Tape Fiber Loss

The Q8221 enables to connect the sensor Q82216 which is available to measure the optical power of
the tape fiber. The following shows how to measure the tape fiber loss by the cut-back method.

(1) Setup
Q8221 — Q82202
l ‘ I oo
: Tape fiber adapter 1
Light [~
sode \\ [Q8221 6
Light :R :D - L
sogrce QL"’ Pin
; a,
5 n
Light
source [~——

Figure 5-3 Measurement of Tape Fiber Loss

(2) Setting the CHOP-light measurement mode

CHANNEL
SELECT
@ When the "SET A" is not lit up, check whether the "SET A" is lit up by pressing the[_key.
LOCAL
CW/CHOP
@ Pressthe [1 key to light up the indicator of 270 Hz. The CHOP-light measurement
mode is set.

(3) Measuring the P1y,

The Q8221 enables to measure the CHOP light (270 Hz modulation light) of —43 dBm or less
without no affection of CW light if the CW light of 22 dBm or less is superimposed. (P11)
By using this function, the waiting time for the power stability can be shorten since the
measurement is performed without turning off the power. Therefore, the CHOP light (270 Hz
modulation light) power of each fiber can be measure. (P12, P13, ...)
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(4) Measuring the Py,

Cut the tape fiber and re-connect it with the tape fiber adapter (see Figure 5-4). Next likely
the Pqp, input the CHOP light (270 Hz modulation light) into each fiber step by step. In this

case, the power is assumed as Py.

Light [
source

Tape fiber adapter

Light (~— E
— 3
SouUrce S~ 34,,

Q82216

Q8221 — Q82202

[ |5

\

|

=R

H H 4
Tight | /

source

Pan

Figure 5-4 Connecting the Fiber Adapter (Tape Fiber)

(56) Measuring the loss Py,

Loss P, (dB) of each DUT fiber is calculated as follows:

Pn = Pan = Pin (dB)
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5.4 High-Resolution Stability Measurement Using dBr Function

The Q8221 enables to perform the high-resolution measurement by 1/1000 dB resolution.
The following shows the example for performing the stability measurement of the connector adapter.

(1) Setup

Setup procedure is shown in Figure 5-5.

Q8221 — Q82208
Constant-temperature bath L___J g’
Light ?
sogrce © < 0 > O
Connector adapter

Figure 5-5 Setup for High-Resolution Stability Measurement of Connector Adapter

(2) Setting the dBr

O)

CHANNEL
SELECT

When the "SET A" is not lit up, check whether "SET A" is lit up by pressing the L(!):c%]_\l_ key.

dBr SET ) . ] dBr SET
Press the [] key. The previous measurement value just before pressing the [Cdkey

is assumed as a reference value.

dBr
Pressthe [] key. The dBr mode is set and then the unit of dB is displayed with the

value changed against the reference value.

By changing the temperature setting value of constant-temperature bath, the temperature
stability characteristic of the connector adapter can be measured.
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5.5 Measuring the Branch Ratio of Optical Branch-Unit

To measure the branch ration of optical branch-unit, the calculation function between 2 channels of
the Q8221 is available.

(1

Setup

Connect the light source and the Q8221, the optical branch-unit, and the sensors as shown in
Figure 5-6. Connect the light source with the input terminal of the optical branch-unit, each
output terminal of the optical branch-unit with each input terminal of the Q82208 by using
fibers.

Q8221 Q82208

L

Optical branch-unit

—Jh||O &
mal

A=1.3um
Light L Tp P4
soILgx'rce l.l ﬂ]> Q PCE}

1

®) il

P2

(2)

)

Figure 5-6 Measuring the Branch Ratio

Setting the A/B (or B/A)

A/B, B/A
When the "CH B" is referenced, press the [1 key to display the A/B.

A/B, B/A
When the "CH A" is referenced, press the [ key to display the B/A.
In case of A/B, the branch ratio is displayed in the CH A display area and the P2 in the CH B
area. In addition, the P; and the P, indicate the measured light-power of each sensor.

Canceling the calculation between 2 channels

To measure the P, and P, with canceling the calculation between 2 channels, press the

A/B, B/IA
O key.
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6. FUNCTIONS

6.1 A/B, B/A Calculation

M

(2)

@)

QOutline

When the sensor plug-in unit is inserted into both the channels, the relative value between
them will appear. The display indicates division results of both measured values for W
measurement and subtraction results of them for dBm measurement.

If either of A or B channel is used for dBr calculation, A/B or B/A calculation cannot be set to
ON.

Also, MAX HOLD function is not available during A/B and B/A calculation.

Since A/B or B/A calculation performs the simultaneous sampling, two phenomena can be
compared simultaneously.

For A/B calculation, A/B lamp lights, and the A/B calculation result appears on the A channel
side and the measured value of B channel appears as a reference on the B channel side.

For B/A calculation, B/A lamp lights, and the B/A calculation result appears on the B channel
side and the measured value of A channel appears as a reference on the A channel side.
Note that the A/B or B/A calculation is cleared by powering OFF.

Executing the A/B or B/A calculation

When powering ON, A/B or B/A calculation function is set to OFF. Pressing the A/B or B/A
key once will cause the A/B calculation mode to be entered, another pressing will cause the
B/A calculation mode to be entered, and pressing once more results in returning the
calculation mode OFF.

Note that if the sensor unit connects to only either channel, the A/B or B/A calculation is
invalid and therefore pressing the A/B or B/A key will cause nothing.

Sampling rates when calculating A/B or B/A

When calculating a ratio of A/B or B/A, the sampling rate of the channel used for the
denominator (for example, when calculating A/B, the channel used for the denominator is
channel B) is automatically set for both channels.

In addition, when the denominator of a sampling rate is FS-3, the resultant sampling rate is
either of the two as shown below, depending on the numerator:

( When the channel for the numerator can use FS-3, FS-3 is set for both channels.

( When the channel for the numerator cannot use FS-3, FS2 is set for both channels.

After terminating an A/B or B/A calculation, the sampling rate for each channel is reset to the
conditions before the calculation.
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Operation Display Description
Power ON When power is turned on,

CH-A Measured value

CH-B Measured value

calculation is set to OFF.

Press A/B or B/A
key.

A/B

A/B Calculated value

CH-B Measured value

A/B calculation is performed,
the A/B calculation value is
displayed on the side A and
the CH-B measurement
value on the side B.

Press A/B or B/A
key.

B/A

CH-A Measured value

B/A Calculated value

B/A calculation is performed,
the CH-A measurement value
is displayed on the side A
and the B/A calculation value
on the side B.

Press A/B or B/A
key.

CH-A Measured value

CH-B Measured value

The calculation is set to OFF.

Press A/B or B/A
key.

A/B

A/B Calculated value

CH-B Measured value

A/B calculation is performed,
the A/B calculation value is
displayed on the side A and
the CH-B measurement
value on the side B.
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6.2 MAX HOLD Function

(1)

()

Qutline

MAX HOLD function displays the maximum value after operation. The maximum value is
displayed on the sub-measurement section and the current measured value is displayed on
main-measurement section.

It is suitable for applications for adjusting the position of the maximum value. Note that the
MAX value held once is cleared according to the following conditions:

When MAX HOLD function is canceled.

When dBr calculation (ON/OFF) is toggled.

When the range is changed using the UP/DOWN key.
When the CF calculation (ON/OFF) is toggled.

When the unit of measurement is changed.

When the averaging count is changed.

The MAX HOLD function is cleared by powering OFF. However, the MAX value is not
updated during the AVG lamp lights.

Executing the MAX HOLD function

The MAX HOLD function is set to OFF when the power is turned on. When the MAX key is
pressed once, the MAX mode is set to ON. The key is pressed again, the MAX mode is set
to OFF. The MAX lamp is lit up when the MAX mode is set to ON.

Operation Display Description
Power ON Main display Measured value When power is turned on,
MAX is set to OFF.
Sub display A setting value, etc.
Press MAX key. | Main display Measured value MAX is set to ON, the main

display shows the currently
Sub display MAX | MAX value measured result and the sub
display shows the MAX value.

Press MAX key. | Main display Measured value MAX is set to OFF.

Sub display A setting value, etc.
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6.3 Relative Value Measurement Function
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(2

Qutline

The function uses the measurement result, for a reference, at the time point when dBr SET
key is pressed and displays the variation from the latest measurement result (in dB unit) on
the main measurement part. In addition, the sub-measurement part displays the
measurement value used for the reference.

It is suitable for applications such as measuring stability of light sources or optical parts and
measuring losses of optical parts. Note that the relative value measurement function is
cleared by powering OFF.

Setting and updating the reference value

When the dBr SET key is pressed, the measured value at that time is the reference value and
each pressing of the key will update the reference value.

Also, if the dBr key is pressed when the reference value is cleared, the measured value at
that time is the reference value and causes the relative value measurement to be entered.

Executing the relative value measurement

Pressing the dBr key turns ON the dBr measurement (relative value measurement) and
another pressing turns OFF it. In the dBr measurement unit, REF lamp is lit up.

When the relative value measurement function is turned ON, the measurement unit is
changed to dB.

Operation Display Description

Main display ' Measured value When power is turned on,
dBr is set to OFF.

Sub display A setting value, etc.

Press dBr key. Main display lReIative value dBr is set to ON, the main

display shows relative value
Sub display REF | Reference value and the sub display shows
reference value.

Press dBr key. Main display Measured value dBr is set to OFF.

Sub display A setting value, etc.
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(4) Clearing the reference value

The reference value for relative measurement can be cleared by powering OFF while pressing
the dBr key.
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6.4 CF (Compensation Factor) Calculation Function

M

()

Qutline

For W measurement, the main measurement part displays the value obtained by multiplying
the measured value by the CF setting value. For dBm measurement, the main measurement
part displays the value obtained by adding the CF setting value to the measured value. When
the CF setting value is other than 1 and 0 dB, the CF calculation is performed, the CF lamp is
lit up, and the CF setting value appears on the sub measurement parts.

Even if the attenuator is fixed on the sensor, the use of the CF calculation allows optical
power to be directly read out by setting the attenuation value.

The CF value can be set in either of WATT or dB. If the value is set in WATT, the value in
dB will be also changed.

Setting the CF value (for W measurement)

Pressing the CF key causes the CF setting mode to be entered.
Using <P or @ key, flash the column to be changed.
Pressing A\ increases the value of the flashed column and pressing ¥V decreases the value.

Pressing "ENTER" key determines the displayed setting and causes the current mode to
return to the measurement mode. In addition, if <= is pressed when the column at the left
end is flashing or & is pressed when the column at the right end is flashing, the decimal point
will move toward left or right.

Pressing the CF key during the change of setting value allows the value to be changed the
previous setting. Also, pressing the CF key in that condition (in previous setting) allows the
CF value to be changed to the value at OFF condition (i.e., 1.00 for W measurement.or 0.00
for dB measurement).

The range of setting value is 0.100 to 1000. If any value out of range is entered, buzzer
alarms. Then, pressing "ENTER" key allows the display to return to the previous condition.

In order to return to the setting before entering the setting mode, press "HOME" key and the
display will return to the measurement mode with the previous setting.
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The following shows the example for setting the value of 15.00.

Operation Display Description
M'easulred \Ilalue' Unit A normal measurement is made.
1 1 1 ]

Press CF key. cl1.lolo The Q8221 enters the CF setting
mode and displays the previous
set value.

Press o> key clilololo The decimal point flashes.

once.

v i i .

Press V key cl1loTolo The decimal point moves

once.

Press <~ key o |1 The value of the lowest digit

once. flashes.

Press <F key o | 1 The flashing digit moves 2 places

twice. to the left.

Press A key 5 c |1 0 The value of the flashing digit

times. increases.

Press ENTER Me‘a'Slljredd'va!?ﬁéF Unit The CF value is set and the

X

key. (calcylatod wih £1) Q8221 returns to the measurement

mode. The calculated value after
CF 15.00 the CF calculation is displayed at

the main-display section and the
set value is displayed at the sub-
display section.

Note:

Crosshatching displays the flashing digit.
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(3) Setting the CF value (for dBm measurement)

Pressing the CF key causes the CF setting mode to be entered.

Using <7 or @ key, flash the column to be changed.

Pressing A increases the value of the flashed column and pressing V decreases the value.
" Pressing ENTER key determines the displayed setting and causes the current mode to return
to the measurement mode.

When the A key is pressed for the uppermost digit, the setting changes as follows: ~1— 0
- 1 —» 2 - 33—~ 1... (The setting changes in the reverse order when the V key is pressed.)

The range of setting value is - 19.99 dB to 30.00 dB.

In order to return to the setting before entering the setting mode, press the HOME key and
the display will return to the measurement mode with the previous setting.

The following shows the example for setting the value of - 0.30 dB.

Operation Display Description
Mleasu'red \;alue dBm A normal measurement is made.
1 1 1
Press CF key. clololo dB The Q8221 e?nters the CF seftmg
mode and displays the previous
set value.
Press <~ key. clo dB The flashing digit moves 1 places
to the left.
Press V key 3 c |- 4B The uppermost digit is set to -
times. (minus) by pressing the ¥V key.
Press ENTER Moabored value! B The CF value is set and the
key. (calquiated with OF) Q8221 returns to the measurement
mode. The calculated value after
CF -0.30 dB

the CF calculation is displayed at
the main-display section and the
set value is displayed at the sub-
display section.

Note: Crosshatching displays the flashing digit.
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6.5 Averaging Calculation Function

(1) Outline

The averaging function serves as a digital filter when a noise exceeds the measured value.
S/N will improve in proportion to the square root of the averaging count. The averaging
function of this unit is the moving average of a maximum of 256 counts.

Pressing the AVE key during the set value change returns the unit to the previously set value.
In addition, the averaging can be changed to value (1) of the averaging calculation function
OFF by pressing the AVG key when the set value is the same as the previously set value. An
example of the procedure when the averaging is 3 times is shown below (the average of the
current measured value and the 2 previously measured values will be displayed):

Measurement
values

{

e0e0o00000 00 e e e Forbtimes of averaging count

1
1 n
L 3 Dav = . D;
i=n-T
. [ |
. [ [
L [ . [ 1 Dav : Data after averaging

L U culculation

& * & ¢ D; : Data before averaging

CO00000000O00000O0O0 T :vNumberofaverragmg

Data after averaging ——> Time

Raw data

For 5 times of
averaging count

For 10 times of
averaging count

[ ] ® -
. . ® o
™ °
e o 22 counts
° ° ™
« °

— @
®
[ ]
[ ] o©0o° -
—o— s 5o 202U Q iScounts
®
[ L ]
° ® T
PR ( 3 L—e—e—e—e—e—e—o _¢_300unts
® )
®

Figure 6-1 Operation of Averaging Function
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(2) Setting the number of averaging

The Q8221 enters the averaging time setting mode when the AVG key is pressed. Specify
the digit to change by pressing the <= key or & key (the specified digit will flash). The value
of the flashing digit is increased when the A key is pressed, and decreased when the V key
is pressed.

The display content is set and the Q8221 returns to the measurement mode when the ENTER
key is pressed. The AVG lamp lights when the averaging is more than 2.

The setting range of the averaging count is between 1 and 256.

In addition, when you wish to return to the previous setting before entering the setting mode,
press the HOME key and the Q8221 will return to the measurement mode and the previous
setting.

The following is the procedure for setting the averaging count to 10 times:

Operation Display Description
M'easulred \I/aluel Unit A normal measurement is made.
| i I |
Press AVG key. The unit enters the AVG set
A mode and displays the previous
set value.
Press <7 key A The flashing digit moves 1 place
once. to the right.
Press A key A The value of the flashing digit
once. — increases.
Press o key A The flashing digit moves 1 place
once. — to the right.
Press V key A 1 The value of the flashing digit
once. — decreases.
Press ENTER AVG The AVG count is set and the
key. Measured value = Unit Q8221 returns to the measurement

(calculated with AVG) .

— — mode. The AVG lamp lights and
the value after the AVG calculation
is performed is displayed in the
main display section.

Note:

Crosshatching displays the flashing digit.
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(3) Note

The AVG lamp flashes when the measured value is less than the AVG count. If "U.L" and
"O.L" are displayed, however, since the measurement value is not counted, the AVG lamp
keeps lighting. The displayed value during this period may incorrect.

(4) Canceling the averaging calculation

Set the averaging time to 1 when canceling the averaging calculation.
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6.6 Sampling Variable Function

(1) Outline

This optical multi-power meter uses an integral A/D converter, sampling can be changed from
high-speed measurement to slow-speed measurement by changing the reset times to 100 ms,

20 ms and 7 ms.

Select 100 ms integrating time for stability measurement. Select 7 ms or 2 ms integrating
time for fast sampling measurement.

Table 6-1 Integral Time

Integrating time Display Sampling number of times per sec
100ms SL (Omission of SLOW) About 9 times per sec
20ms FS-1 (Omission of FAST-1) About 30 times per sec

7ms FS-2 (Omission of FAST-2) About 50 times per sec
2ms FS-3 (Omission of FAST-3) About 100 times per sec
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(2) Setting method

The Q8221 enters into the parameter setting mode by pressing the PARAM key. The most
recent time setting parameters will be displayed. Since the setting changes when the PARAM
key is pressed again, it is set according to the sampling rate setting mode (RATE lights).
When the A key is pressed, the setting changes as follows: SL — FS-1 — FS-2 — FS-3 —»
SL —... (The setting changes in the reverse order when the V key is pressed.) When the
ENTER key is pressed, the displayed content is set and the (8221 returns to the
measure<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>