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- Safety Symbols

To prevent the risk of personal injury or damage to the equipment, Anritsu Corporation uses the following
safety symbols to indicate safety-related information. Insure that you clearly understand the meanings of
the symbols BEFORE using the equipment.

Symbols Used in Manual

@ AN G E R A This indicates a very dangerous procedure that could result ir sefious injury
or death if not performed properly.

W A RNiNG This indicates a hazardous procedure that could result in serious injury or

death i not performed properly.

This indicates a hazardous prosedure of danger that could resultin fight-o-

G A UTEON A severe injury, or that might damage the squipment, i proper precautions
are not taken.

Safety Symbols Used on Equipment and/or in Manual

The following safety symbols are used inside or on the equipment near operation locations fo provide in-
formation about safsty items and operation precautions. Insure that you clearly undersiand the meanings
of the symbols and take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicates
symbolically in or near the barrac circle.

O This indicates warning or caution. The contents are indicated symbolically in

of near the friangle.

This indicates an obligatory safsty pracaution. The obligatory operation is ingi-
cated symbolically in or near the cirsie.

This indicates a note. The contents are described in the box.

This indicates that the marked part should be recycled.
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Repair

For Safety
WARNING

WARNING A

Falling Over

. Always refer to the operation manual when working rear loca-

tions at which the alert mark shown on e left is attached. If the
operation, etc., is performed without heeding the advice in the
operation manual, there is a risk of persenal injury or damage to
the equipment, in addition, the equipment performance may be
reduced. Moreover, this alert mark is sometimes used with other
marks and descriptions indicating other dangers.

. When supplying power to this equipment, coninect the accessory

3-pin power cord to a 3-pin grounded power outlet. If a grounded
3-pin outlet is not available, before supplying power to the equip-
ment, use a conversion adapter and ground the green wire, of
connest the frame ground on the rear panet of the equipment to
ground. If power is supplied without grounding the equipment,
there is a risk of receiving a severe or fatal electric shock.

. This equipment cannot be repaired by the user. DO NOT attempt

to open the cabinet or to disassemble internal parts. Onily
Anritsu-trained service personnel or staff from your sales repre-
sentative with a knowledge of electrical fire and shock hazards
should service this equipment. There are high-voltage parts in
this equipment presenting a risk of severe injury or fatal electric
shock to untrained perscnnel. In addition, there is a risk of dam-~
age io precision parts.

. This equipment should be used in the correct position. If the cabi-

net is furned on its side, etc. There is a risk of persona! injury
pecause it will be unstable and may fali over as a resuit of receiv-

ing a mechanical shock.




— For Safety
CAUTION

1. ALWAYS disconnect the power cord from the power outlet BE-
FORE changing a fuse. If the cord is not disconnacted, thereis a
riak of receiving a fatal electric shock.

Changing Fuse

CAUTION

When changing fuses always use the same fuses as desoribed in
this manual or of the same rating and characteristics as described
on the label attached fo the equipment cabinel.

The fuse marking T3.16A means a timelag-type fuse. Usea 3.1%
A fuse for 100 V systems and a 1.6 A fuse for 2041 V systems.

2. Keep the fan and power supply free of dust, elc.
. Clean off any dust collecting around the power intet. If the
Cleaning inlet becomes very dirty, there is a risk of fire.
. Cleanthe fan ventilation inlet and do not block ihe ventilation.
If the ventilation is obstructed, the internal temperature of the
equipment will rise and may present a risk of fire.

3. Data measured by this analyzer is stored on floppy disk (FD). i
the FD is mishandied or ctherwise gamaged accidentally, impor-

Floppy Disk sant measurament data may be lost. To prevent risk of losing
Backup important data, ALWAYS back-up ta ancther FD. Anritsu Corpo-

ration will not accept liability for lost data.

4. This equipment uses the battery sontaining lithium as a backup

Bachkup Baltery battery. The battery life is about 7 years. When battery replace-

Repiacement ment is required, please contact Anritsu service section or your
local representative. '




For Safety
LASER SAFETY

This equipment is a Class-1 Laser Product as defined by the
relevant safety specifications (JIS, IEC825, 21CFR104C.10}.
CLASS 1 LASER PRODUCT is indicated on the rear panai of
the equipment as shown below.
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Equipment Certificaie

Anritsu Corporation certifies that this equipment was iesied before shipment
using calibrated measuring instruments with direct traceability to public testing
organizations recognized by national research laboratories including the
Electrotechnical Laboratory, the National Regearch Laboratory of Metrology
and the Communications Research laboratory, and was found to meet the pub-
lished specifications.

Anritsu Warranty

Anritsu Corporation wilk repair this equipment iree-of-charge if a malfunction
occurs within 1 year after shipment due 0 2 manufacturing fauiy, provided that
this warranty is rendered void under any or all of the following conditions.

» The fault is outside the scope of the warranty conditions explicitly de-
scribed in this operation manual.

« The faut is due to misoperation, misuse, or unauthorized madification or
repair by the customer.

« The fault is due to severe usage clearly exceeding norraal usage.
« The fault is due to improper or insufficient maintenance by the customer.

« The fault is due to nawral disaster or Act of God inciuding fire, flooding
and earthquake, etc.

» The fault is due to use of non-specified peripheral equipment, peripheral
parts, consurnables, eic.

« The fault is due to wsz of a non-specified powser supply or in a non-speci-
fied installation locssion,

In addition, this warranty is valid only for the original equipmerit purchaser, It
is not transferable if the equipment is resoid.

Anritsu Corporasion wil! not accept liability for equipment faulis duc to unfore-
seen and unusual circumstances, nor for faults due to mishanedling by the cus-
tomer.

Anritsu Corporation Contact

If this equipment develeps a fault, contact the head office of Anritsu Corpara-
tion at the address in the operation manual, or your rearest sales or service of-
fice.



Trademark

MS-DOS® and MS-Windows® are registered trademarks of Microsaift
Corporation, USA,

il
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CE Marking

Anritsu affix the CE Conformity Marking on the following product (s} in accor-
dance with the Council Directive 93/68/BEC to indicate that they conform with
the EMC directive of the European Union (EU).

CE Conformity Marking

4, Product Name/Model Name

Product MName: Optical Specitum Analyzer
Mode} Name: MS97108
M$9710B-02, MS9710B-03
MS9710B-04, MS9710B-05

2. Applied Directive

EMC : Council Directive 89/336/EEC
Safety: Councii Directive 73/23/EEC

3. Appilied S$tandards

EMC:
Electromagnetic radiation:
EN55011(ISM, Group 1, Class A equipment}

Tmmunity:
EN50082-1
Performance Criteriz®
RC801-2 (ESD) 4 kVCD, 8 kVAD B
[BC801-3 (Rad.) 3 Vim A
IECS01-4 (BFT) 1kV B

# Performance Criteria
A: No performance degradation or function loss
B: Seif-recovered wemporary degradation of perfermance of
temporary loss of function

Safety: EN61010-} (Installation Category 11, Pollution Degree 2)



Anritsu affix the C-tick marking on the following product (s) in accordance with
the regulation to indicate that they conform: with the EMC framework of Austra-
Ha/New Zealand

C-tick marking

ON274

1. Product Name/Model Name
Product Name: Ciptical Spectrum Asalyzer
Model Name: MS39710B
MS9710B-02, MS9710B-03
MSB97:0B-04, MS9710B-05

2. Applied Standards
EMCC:
Emission:
AS/NZS 2064.1/2 (1SM, Group 1, Class A equipment)
Immunity:
AS/NZS 42521
*Performance Criteria

EC801-2 (ESD) 8 KVAD B
EC801-3 (Rad) 3 V/m A
IEC80L-4 (BFT) 1 kV(peak) B

* Performance Criteria
A:  No performance degradation or function loss
B:  Self-recovered temporary degradation of performance or
teraporary loss of fanction






About This Manual

This manual explains the operation, calibration and maintenance of the
MS3710B Optical Spectrum Analyzer, The basic functions and operations of
this analyzer are outlined in Section 4 “Operation.” For an in-depth explanation
of each menu screen refer 1o Section 5 “Explanation of Screens.”

The [@ symbol indicates the section where more detailed or related infor-
mation may be found.

If this analyzer is operated by remote contre! from a computer, the measurement
results can be processed by the computer. For details on the computer interface,
refer to the MS9710B Remote Control Operation Manual (W1284AE).
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Seciion 1 Introduction

This section is an outline of the M§9710B Optical Spectrum Analyzer and re-

lated equipments.

=
1.1 MS8710B Optical Spectrum Analyzer ... 12 ;;9_.
1.2 Main FUNGHONS cvvvveeersenssresmesemsnransansrsceanissssiss §-3 g
1.3 FRALUIES it iervrrremseesmesbosensrsnesmnsesbassses sarssnnane i-4 '8
1.4 Standard Configuration ... 16 =
1.5 OPHONS covvscoresireesssseersrsssenssssrssimssssesssssesss 1B =
1.6 Related Pams ..o csmssmienscsimmavimnssssrisisn 17

1.7 Main Specifications .....rermsrssvsssnssmirenenn 16
1.8 User INErface vt 1«12
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Section 1 Introduction

1.1 MS9710B Optical Spectrum Analyzer

The MS9710B Optical Spectrum Analyzer is @ diffraction grating spectrum ana-
iyzer, This rugged, compact unit is ideat for field as well as laboratory applica-

tions, including:

. characterization of LED's, Fabry-Ferot LDs, and DEFB LDs

« EDFA Noise Figure and Gain

. Polarization MODE Dispersion measurernents

« Teansmission characteristics of passive elements such as isclators and filters

1-2



1.2 Main Functions

4192  Main Functions

Optical levels in the wavelength range from 600 1o 1750 nim can be measured

with a maximum resolution of 0.07 nm. The level measurement range is -90 to
+10 dBm and this can be increased o +20 dBm by using the iniernal attenuator.
This performance varies with the measurement range s0 refer to section 1.7 in
Appendix A for more details. Settings such as the resolution, averaging,
smoothing and number of measurement points, etc., can be set according to the

Introduction

measurament purpose.

In addition, peaks and troughs can be detected, the spectrum cun be analyzed
and the spectrum width and SMSR, etc., can be found. Furthermore, multiple
peaks found in spectrem in WDM can be anaiyzed by setting zone markers.

When calibrating the znaltyzer using the optional wavelength reference, the
wavelength accuracy is 50 pm (at 153010 1570 nm} which is especially useful
in performing accurate high-reliability meassrement when evaluating WDM
sysfems, etc.

The spectra of modulated and pulse light sources can be measured using the
extemnzl signal syne and peak hold measurement functions.

The measured data and waveform can be saved to floppy disk (hercinafter re-
ferred as FD) in the M89710B data format, MS-DOS text format, or MS-Win-
dows bitmapped format. The text and bitmapped files can be easily incorpo-
rated into popular word-processor and spreadsheet applications.

1-3



Section 1

Infroduction

1.3

1-4

Features

The feaiures of the MS97:0B are listed below.

{13

&)

(6}
)
{8

Fast and accurate measurement of polarization dependency and leve lin-

earity in 1.55 um band

Wide dynamic range (70 dB), high sensitivity (~90 dBm) and measuare-

ment up to +20 dBm using optical attenuator {optional)
Much smaller and lighter than earlier spectrum anatyzers

Spectrum peak detection and analysis with full lineup of built-in calcula-

tion functions for evaluating many different device

Data saved to FD both in MS9710% format and MS-1308 text and MS-
Windows bimmapped formats

External control ¥ia both GP-IB and ®5-232C interfaces
Optional internal light source for calibrating wavelength

Tracking measurement with MG9637/MG9638 Tunable Laser Source



1.4 Sitandard Configuration

1.4  Standard Configuration

Standard Accessories of the MS9710B Optical Spectrum Analyzer

« AC Power Cord

« T3.15 Fuses for 100 V or T1.6 A Fuses for 200 V Power Supply
+ Operation Manual (this manual}

= Front Cover

=
o
=
£
o
o
o
S
)
£

= Printer Paper
« Remote Control Operation Manual
. Labview Measuring Instruments Driver for RS-232C

« Labview Measusing Instruments Driver for GPIB

1-5



Section 1

introduction

1.5

1-6

Options

Two or more than two of those MS9710B-02 to 05 optional equipments cannot

be instailed simultaneizy,

)

{2

@)

#

{8

{6)

MS9710B-02 White Light Source
A low-cost white light source can be installed in the main unit for mea-

surements not requiring wide dynamic range.

MS8710B-03 Wavelength Reference and SLD Light Source
A wavelengsh reference 2nd a SLD light source for measuring transmis-
sion characteristics can be installed in the main wHt.

MS97108-04 SLD Light Source
A level reference light source for measuring transesission characteristics
can be installed in the main wnit,

MSO710B-05 Wavelength Reference Light Scurce
A wavelength reference light source can be installed in the main unit.

MS9710B-06 VGA Output
The measurement screen can be displayed on a YGA monitor.

Availabie Optical Connectors
One of the following connectors is specified by customer at the time of

order.

» E2000 (DIAMOND) Connector ... M89T! 0B-27
s FC CONACCIOT 1oreemeerenesrnesensrsrrssnesmsisarssensers MISFTTOB-37
8 ST CORNECTOT cvrnrrererssreronrerressarinssrmsansssssise MSS7i0B-3%
o DN (47256) CONNECLOT rvvrrerecssssmssammesmoreane MS5710B-39
2 S CONNECIOL wivvarreenccomreeemesrismssrassssreassasisstsas MSE710B-40

o HMS-10A (DIAMOND) Connector .. M85 7 10B-43



1.6 Related Parts

1.6 Related Parts

RS-232C Cable (9P O P) i . J0634A
RS-232C Cable (9 P 0 25 P) rcvrecremeeronesrsrsensesnnce JOO55 A
GPIB CablE oo e tsriss e et . Jooo?
Replaceable Opticat Connector
¢ FC CONMECION wooeriracirimrinaniersnsesmetonsssssnsnmacs: F0617B
¢ ST CONPECION 1vvvesorvcremeresssssssesssssssssasscssenserend GO 18D
o DIN (47256) CONNECIO! 1.romerrrreserisissersssnend O IBE
» HMS-10A (DIAMOND; Connecior .. Hi618F
o S CONNECIOT trveeeerersienirmnsinrassssssrsmsasnsasins 6198
Optical Fiber Cord {2 m, SM10/125} cceomerirersnsns JO5 75
Printer Paper Roll oo TFO80-20L
Forrile CLEENET wovneeererererressessssessmsrssseesssmseresssassncss LUAE 2
Ferrule Cleaner Tape e e ersisianes Z0E83
AdApter CIOaNET wovritvscrsrreremssrassesrsss s sininyanss s 20784




Section 1  Introduction

1.7  Main Specifications

To obtain stable operation, allow at least 5 minutes to elapse after power-on.
The following specifications are guaranteed 2 hours after power-on. If the in-
sirument is out-of-specification, perform automatic optical-axis alignment
(Auto Align) and then keep the instrument at a constant emperature. Wi Cal
(Ref) indicates calibration with the reference wavelength light source. Refer-
ence wavelength light source means option 03 or option 05 for this instrement.
However, the following specifications are not guaranieed at power monitoring
and tracking measurement.

Wavelength No Ref. Light Source With Ref. Light Source

Wavelength Range 660 to 1750 nm Same

Sweep Width 0.2 to 1200 nm, O nm Same

Wavelength Accuracy +0.2 nm (after Weal (Ext)) Same

0.3 nm (600 1o 1750 nm) Same

+0.05 nm (after Weal (Ref))
{Res: 0.07 10 0.2 nm, 1530 to 1570 nm}
+0.1 nm

Min. Wavelength Stabitity

(Res: 0.5 to 1 nm, 1330 to 1570 nm)

+5 pril Bame
Smoothing for 11 points for
one minute at the center wavelength

of 3 dB band width.

‘Wavelength Linearity +20 pm Same
(1550 £20 nm range)

Hesolufion

Setting Resolution 0.07,0.1,0.2. 0.5, 1 om

Resolution Accuracy
Resolution accuracy of
actual resolution at
Center wavelength

1350 £20 nm Center Wavelengthzs
<H1%  (Seuing Res: 0.1 nm)
<39 (Seiting Res: 0.2 nm)
$£2.2% (Setting Res: 0.5 nmy}

At other Center wavelengths

<+30%  (Setting Res: 0.1 nm)
<+15%  {Setting Res: 0.2 nm)
<+7%  (Setting Res: 0.5 nm)

1-8



1.7 Main Specifications

Level

Mo Ref. Light Source

with Ref. Light Source

Measurement leve] Range

Measurement Level Range

Measurement Level Accuracy

Level Stability Accuracy

Level Linearity

Fiatness

Polarized Light Dependency

Dynamic Range

0t 30°C

(600 to 1000 nm) 65 1o +10 dBm
(1000 to 1250 am) -85 to +10 dBm
{1250 to 1606 nm) -0 to + 10 dBm
(1600 1o 1700 nmj —73 to +10 dBm
(1700 to 1750 nm) --55 to +10 dBm

30t 50°C

(600 to 1000 nm) ~50 to +10 dBm
{1000 to 1250 nm} ~80 1o +10 dBm
{1250 to 1600 nin) -85 to +10 dBm
(1600 to 1700 nm) —70 to +il ¢Bm
(1700 to 1750 nm) ~50 to +17 ABm
(VBW: 10 Hz, Sweep average 10 times)

<+0.4dB

{Measurement resolugion z0.1 om,
-23 ¢Bm input,

1300 or 1550 nm wavelength)

<+0.02 dBm
(For | minute, At resolution: 20.1 nm,

-23 dBm of input, 1550 nm of wavelength,

with no polarization drift,
within #3°C of temperature drift)

<+0.05 dB
(30 to +0 dBm, 1550 nm wavelength)

+0.1 4B (1550 +20 nm)
using MLO0O30A Power Meter

£+0,1 4B (1300 nm)

<+0,05 dB {1350 nm)

Setting resnlution: 0.5 rm

Connector: FC, SC, ST, DIN, HMS-10/A

High Dyramic Range

70 dB

(ar wavelength 1 nm from peak)
60 dB

{at wavelength 0.5 nm from peak}

" (Seming resolution: 9.07 nin,

Backscarter Attenuation

wavelengtic 1530 nm)

Normal Dynamic Range

6248

{at wavelength 1 nm from peak)
58 dB

{at wavelength 0.5 nm from peak}
{Setting resolution: 0.07 nm,
wavelength: 1550 nm)

35dB
(Wavelength: 1300 or 1550 nm)

O to 30°C
(1100 to 1600 nm) ~70 to +20 dBm

30 10 50°C
(1109 to 1600 nm} -65 w +20 dBm

(VBW: 10 Hz, Sweep averuge 10 times)

Same

Same

<H0.05 4B
(=30 to +20 dBm, 155C nm wavelength)

Ne specification

Same

No Specification

No Specification

Same

1-9



Section 1 Intreduction

Others

Sweep Speed 0.5 s max./500 nm {VBW: 10 Hz, Normai Dynamic Range mode, Center
wavelength: 1200 nm, from sweep start o Sweep end, no optical input, 501 sampling

points max.)

White Light Source {Option 02}

Optical output 259 dBmy/ 1 nm (multi moderfiber input)
Wavelength range 900 1o 1600 nm

Operation temperature 18 to 28°C
Wavelength Reference and SLD Light Source (Option 03 1o 05)

Optical output >_40 ¢Bm/! nm (single mode/fiber input)
Wavelength range 1530 to 1560 nm

Crperation temperatuse 15 to 30°C

Functions

Measurement Functions  Auto Measure, Pulse Light Measurement (External rigger, Peak Hold), Power
Wonitor, Traking Measurement with TLS

Display Functions Zoom, Overlap, Normalize, Max. Hold, 3D, Wavelength in Vacuum/Adr, Actual
Resolution, Display Clear, Title, Date/Time, Trace Memorv A/B

Resolution Fanctions Marker functions (2 wavelength rnarkers, 2 level markers, Trace Marker, D Marker,
Tone Marker), Peak/Dip Secarch, Waveform analysis {Threshold, n dB Loss,
Envelope, RMS, SMSR), Light source evaluation (DFB-LD, FP-LDy, LED),
Spectrum power, Subtraction analysis, Optical Amp NF calculation, WDM
Waveform Analysis

Calibration Auto Alignment, Wavalength catibration, Level caiibration, Offset criibration

Memory Up to 5 Measurement Conditions saved to internal memory
Measured dara saved to FIY in text and bitmappec formats

Vo GPIB. Ext Trigger (010 0.8 V/Z w5V, high impedance)
Data Cutput internal printet, External GPIB printer —» HP2225C, VP850
Operating Conditions
Power Supply Operating Voltage: 8510 1327170 w0 250V
Frequency: 475w 63 He
Capacity: 130 VA (max.}
Temperature and Humidity Operating: 0 to +50°C (FDD: 45 1o +30°C)
Storage:  —20 to +60°C
RH: 0 to $0% (no condensation) {FDDx 20 10 80%)
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1.7 Main Specifications

Dimensions and Mass

Dimensicns

Mass

177 {H) x 320 (W) x 350 (1)) mm

<165 kg




section 1 introduction

1.8 User Interface

The measurement settings of the MS9730B are screens from the displays calied
“eards” which can be flipped back and force Jike a stuck of cards. The cards are
selected by pressing the F)to (ED) card selection keys along the bottom of the
screen., Each card has associated options which are selected using the fuaction
keys (1) to (7] arranged on the right side of the screen.

The seven cards starting from the Wavelength card are called Foreground cards

and the seven cards starting from the Graph card are called Back ground cards,
Those card displays can be switched by pressing the key to relect change
bution ¢ .

{1} Foreground cards

Wavelength card: Flj weereren Sets waveles gth
Level Scale card: B2 oo Sets level
Res/ VBWI/Avg card: ERN o Sets Resolution, received light handwidth,

and averaging
Peak/Dip/Search card: (£3) ... Detects peaks and troughs

Analysis card: (35 J T Analtyzes waveiorm
Trace card: @ eeerernenees SWitches meEmory and frace
Save/Recall card: (I Saves and recalls data)

(2} Background cards
Graph card: FD) mernmmccsunnnrs SWitCheS graph display
Application card: F2) ... Switches appiication measurement func-

tions
Measure mode card: ED e Sets special measurement mode)
Title card; FA) mcrrmmerecsoissns Sets screen fitles
Cal card: (EB) wuvmvmremmmvessensseemss SE1LS CAliDIATON function
Condition card: {E8) ... et Saves and recalls measurement conditions
Others card: (F7) ceermerrsrremmrnes Sets other lunciions

Foreground card

/‘.ﬁuﬁ ,
e B St
Irer € i T Corar @ @
AR e P P
. Mor e 4
sl ()
10 BB @
P
3 & C
: @
B e 8 Beey | SAm GG B wstn @ @
e . e . im . japsh
R e Ea T L SNTH LI BN AL
e Moaust  djpescgw Breasdipflaoatis s E trace gises ?
Tangih! el g g Taarge 1 Rennil .

OO0 0O
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1.8 User interface

For the names of each part of each screen, refer to Section 2.5 “Screen Dis-
plays,” for more details on each screen, refer to Section 5 “Explanation of

Screens.”

To improve the functionality, the MS9710B also has a number of keys corre-
sponding to major functicns called shortcut keys. These can seiect functions

[ section 2.6

Marker-related functions can be accessed by pressing the Marker Select
key or the Zone Marker key (o).

without using the cards.

[ Section 5.15 2nd 5.16



Section 1 Introduction
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Section 2 Front and Back Panel Description

This section describes each part of the front and back panels of the MS9710B
Optical Spectrum Analyzer. Section 4 “Operation” gives examples of the main
measurement functions. Section 5 “Explanation of Screens” gives a detailed

explanation of how 1o use each card screen.

205 B U [ To=Te: (11 o ORISR P TR PR 22
D2 IRSrUment OVEIVIEW ..o cceerecsrinasasesmens 273
D3 ErOnt PANR .ot vrvec e ser s ssmsrarorsnmeensssnssans 270
DA BECK PANG! oooeeeeeveevereeeesssisevscseasmsiavesmresssvases 8077
25 Screen DISHIEYS e eremsiesimrnrsaensressnnens 479

g

1

2.8 ShOMCUL KEYS cooveererircceescrnssrmsmisssessisnsnsesones 2714

2.7 SWEEP KEYSE .. oeeeorereaerserasessenssssssnmnisseecsssnens 21

2.8 Marker KEYS . .oooecreeremmmrscmssmsramsressscssssinnenns 8- 11

- 2.8 Data Entry Keys and Kno
2.9.1  Daia Entry Keys v arevannmietsion 2-12

29,2 KNOD cooevrvsiecscsomtassnnnsrronescnnssnsnsnanessnes 2-13

.
Front and Back Panel Description
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Section 2 Front and Back Panel Description

2.1

2.2

Unpacking

Remove the main unit and accessories from the packing case and check that all
the parts described on the enclosed packing list are present. If anything is miss-

ing or damaged, please contact Anritsu Corporation of your sales representative

immediately.
Equipment Composition
Name Qity. Model/Order No.
Main Unit
Qptical Spectrum Analyzer i ME97TI0B
Standard Accessories
AC Power Cord 1 woL7
T3.15 A Fuses for ACI00V, or p T3.15 A AC250 V fir ACIO0V
{70012}
Ti.6 A Fuses for AC200V 2 Ti.6 A ACZS0V for AC200V
(FOOLG)
Operasion Manuoal i WI283AE
Front Cover 1 BO329G
Printer Paper Roll 2 TP0O80-20L
Remote Control Operation Manual 1 WI1284AE
Labview Measuring Instruments Driver
for RS-232C 1 MX9710028
for GPIB i MX971002G




2.2 Instrument Overview

2.2 instrument Overview

This section describes the names and functions of each parts of the MS9710B.

15} Printar (6) Back panal

- {7} Optical input connector

i
{3) Copy key (8) Front panel

=~
Q<
P
£l
o
&
n
@&
£3
o
-
¢
fL
it
&
(5]
e
©
o
o
o
=~
=)
oo
[+

(2) Feed key (9} Floppy disk drive(FDD)

(1} Power switch
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Section 2 Front and Back Panel Description

G i
-

{1} Q l Power switch

{2} Feed key Feeds printer paper while pressed

{3} Copy key Prints hard copy of screen 1o internal or external printer when pressed

5 Section 5.14

(4) Handles Handles are on each side of this analyzer for carriage

Always carry this analyzer using boli handies and
keep this analyzer horizontal as much as possible, I
this analyzer is carried vertically with one handle,
there is a danger that precisicn iniernal componeanis
may be damaged.

{5) Printer This is a thermal printer. When the internal printer is selected and the Copy
key described in (3} above is pressed, the current screen display is
printed.

(5™ Section 3.7 and 5.14

{6) Back Panel = Section 2.4

{7} Optical input Connecior
This connector inputs optical signal for measurement. “The maximum permis-
sible level is +10 dBm with the attenuator On, and +26 ¢Bm with the attenuator
Off.
[[=F Section 3.6 and 3.9

(8) FrontPanel {2 Section 2.3

{9) Floppy Disk Drive {nereinafier referred as FOD)
The waveform displayed on the screen can be saved to a FID.

[[=" Section 3.5
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2.3 Front Panel

2.3 Front Panel

This section describes the names and functions of each parts on the front panel
of the MS9710B.

{2) Memory display (3) Optionat light source OrvOff keys
{1) Screen Function keys {4) Shorteut kevs

“

1

(] \
/nrIESUMMES7 0B P
\

A

\
) Marker
T keys

drivrare

=
]
=
j«3
=
&y
'
D
-]
@
o
S
0.
- 4
&
[32]
0
o
i~
far]
st
=
]
e
i

;ﬁ; T (6) Sweep
keys
Blclcicioyciolioka
[O)[= =1i| /
N //
Card selection keys (7) Auto Measure key

(8) Data entry keys and Knob
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Section 2 Front and Back Panel frescription

{1} Screen In addition o displaying the measured spectrum, the screen displays the cards
for selecting this analyzer’s functions. Eight cards of which names are aligned
along the bottom of the screen can be displayed using the card selection
keys (F1) to (E8). The function options within: each card can be selected by
pressing seven corresponding function key, or one of the (e function
keys aligned along the right side of the screen. The Prior key (Frior ) cancels the
selected function and returns to the previous condition. The Prior key is also

@ Sectlon 2.5 and §

used to clear the Sertings display field.

Memory
@2 2 c?:)‘ Memory display

There are two memories (A and B) for saving measurement results. The lamp of

[@ Saction 3.4

the selected memory is lit.

H== Quitput
B &S D Option light source OnfOff key

This key switches optional light source On/Off. hen the light source is On,
the lamp on the left s it

r (5" Section 3.8

{4} Shoricut keys Shortcut keys are dedicated to special funictions, enable setting function, e,
without selecting the cards and the function from the card.

=" Section 2.8

{5} Marker keys Marker-related keys

5 Section 2.8

(6} Sweep keys These kevs execute single or repeated measurement Sweep on the sereen. The

[ Section 2.7

Stop key terminators a measurement.

{7} Auio Measure key Automatically measures input light in wavelengih range of 90% to 1650 nm.
The measurement range is matched to the specirum peak waveiength just by

pressing this key. However, antomatic measurement is not possible when the
display type is any of 3D, Normalized, Overlapped, or Max. hokl, as well as at
Tracking measurement, There isa possibility of an error at optizal inputs of less
than 900 nm. For details, refer to Appendix H: Automatic Measurement Pro-
cessing.

{8) Data entry keys and Knob
For inputting numeric values

= section 2.9



2.4 Back Panel

2.4 Back Panel

This section describes the names and functions of each parts on the back panet
of the MSS710B.
The diagram below shows the back panef with all the options inszailed.

When a light source is installed, a number of labels providing inf wmation about
handling are attached to the back panel. Refer to pages ivand v in this manual
for the laser safety and other related information provided by these iabels.

{2) RS-232C Interface {3) External trigger  {4) source output port (sotional) or
connector input commector ite lizht source output port {uptional)
(1) GPIB Interface gonnector \ {5) Printer cover bistion
=
} 8y ™ ') KA
) :
s e 2
B
Sttt
OOO'O.O‘Q.O.OOQ
A et Tt ey
Sttt
.} Sty
® s |
ety
SRttt S
et eteetateteted
st utele ety
SRR
o) &

{10} VGA Qutput Connector {optional) (9} Wavelength reference {73 AC Fower supply
light source output port input cornector

ional
(optional) {8y Cooling fan {B) Framea ground
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Section 2 Front and Back Panel Description

(1) GPIB interface conneclor
This connector connects the external compuier of prinier.

{2) RS-232C interface connector
This connector connects the external computer. also used as dedicated interface
for the MG9637/MG9638 in the tracking measurement.

{3) External trigger input connector
This connector inputs trigger signal for synchronizing modulation signals, etc,
When a TTL level signal is added, the data is held ata signal rise.
(5" Section 4.8 and 4.9

(4y SLD light source output port {optional) or White iig'ht source oulput port {optional)
When the optional waveler gth reference and SLD light source is tirstalled, the
back panel has the optional LD light source output for measuring ransmission
characteristics. When the separate optional white tight source is installed, the
back panel has the wide-dynamic-range white light source output port.

[=" Section 3.8

(5) Printer cover button When this button is turned either left or right, the printer cover lock is released

(55~ section 2.7

and the cover can be removed.

{8) Frame ground Ground this terminal to prevent risk of electric shock.

[[=" section 3.2

{7y AC Power supply input connector
AC input connector

{8) Fan Cooling fan
{9) Wavelength reference light source output pott {optional)

When the optional wavelength reference and SLD light source is instailed, the
back panel has the wavelength reference light source output for calibrating

wavelength.
(=~ Section 3.8

(10} YGA Output Connector {opticenal)
The measurement screen can be displayed on a connected VGA monitor.



2.5 Bcreen Displays

2.5  Screen Displays

The screen displays the following information. The Settings display field at the top
right of the screen displays the current settings and is displayed when a numeric
value is input. When the Sertings display field is not displayed. the graph and trace
status are displayed. The displayed graph kind is one of the following five formats;
Nommal, Overlap, Max Hold Normalize and 3D. The trace staiss is one of the fol-
lowing five formats: trace A, B, A&B, A-% and B-A.

Level marker display field

Wavelength marker Title Date and time _
\ \ Funclions
L . display field
R f ! ] Ancliey ‘ﬁm?‘msumsmvmv& SE-@-11 ‘:';:5.‘;‘_
erergnce ieve Wr Be 1E47.5erm e S X ; . \
Lrer_ ci 4 Batm G fbn Gl 890 ! cemer_di— Setlings display
Level/grid division ThriPealy| | Thresreld ‘z i field

H Rt A S R = A
2. 3w 21 R BB . AT e SRt : ; : o
S : CT A e eeerp : : : i

AN

: -+ The pafo et e R SO
Middle fevel \ {4 T T L e Wavetor

H : [ oS

oo S R = st display feid
Bottom level e W A T I
AN T SO MR | .
Startwavelength N oo : e o R e Stop wavalength
(Sweep starf ~- w2, I RS ¢
T e s — = - {Sweep stop
WaVeiength} ‘Res”‘;r:n'(?ﬂ;m‘hzwmv h\-’g-e;‘ % 3 ?I,zr;’;:r I Ex‘t_."\/:og "ﬂ Vg,i?fw;s \'i | nf‘vﬁ']
e e /)‘sm:ov . mm:m\w /Lﬁg@ CReen i wavelengih)

/ L - gLevel Res v Yosse biobinkat pis]| Trace egver P Foregreund}
Meaci;]’:;?:::; Jlengthll  Scals é[ g,vg Saarch iﬁ v i\’ | Regatl JAj Backgrouﬁd

digplay fieid } \ card swiiching button
Card tab Wavelength/ Center wavelength Wavelength display

(Card name display field) grid division in afr or in vacuum
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Section 2 Front and Back Panel Description

M3
&

Shortcut Keys

Center | Sets Center wavelength
oadin

Ei@ Section 5.1
[ = Section 5.1

Span Sets Wavelength sweep width

Sets spectrum Peak point 10 Center wavelength
[[=7 Section 5.1

: Ref Lt | Sets fevel of spectrum Peak point to reference fevel
[ Section 5.2

Sets Jogarithmic unit

[[£ section 5.2
[[= section 5.2
(% Section 5.3

| VBW .. Sets received fight bandwidih {the received light bandwidth is also called video

= Section 5.3

RN
'a

P
&

Sets reference level

| Res | Sets Resolution

nandwidth, hereinafter referred as VBW)
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2.8 Marker Reys

2

.7  Sweep Keys

Single | Executes one sweep measurement from Start wavelength to Stop wavelength

Repeat Fixecutes repeated sweep measurement from Start wavelength to Stop wave-
length

Stops measurement

02}

—

o
I

M

8 Marker Keys

(Marker
L Select 4

Displays Marker Selection screen

[ Section 5.15
=™ Section 5.18

Places Trace marker at peak value in measured spectrum

=" Section 5.4

Sets wavelength specified as Center wavelength by trace marker. This function
cannot be used in the Trace A&B, Trace A-B, Trace B-A nor when the trace

h‘};ﬂ%r Displays Zone Marker screen

Peak 3
{ Search,

(TMicrde)
Center

marker is turned Off.

211



Section 2 Front and Back panel Description

g DataEntry Keys and Knob

Data entry keys

Dala kriry

\ Knob

2.9.1 Data Entry Keys

The Data entry keys include the mumerics O fo 9 keys. the period () ey, the
minus (=) symbal key, and the vackspace key (BS). They are used for inputting
the wavelength and level as numeric values. The Data entry keys are very use-

ful for inputting & numeric vaiue that is & long way from the current setting.

inputting numeric values with Data entry keys
An example of inpusting the Center wavelength using the Ten keys is explained.

(i) When the Center key (shorteut key) is pressed, the current Center
wavelength is displayed and the new Center wavelength can be input.

(2) Input starts when the Data eniry keys are pressed, the units are displayed

on the right side of the screen adjacent to the functions keys as shown
below, When numeric input using the Diata entry keys is completed, press
the function key to select the units.
T correct 2 value input with Data entry keys, press the Backspace key 0
erase the value by moving the cursor to the left wide of the number. Alter-
nasely, pressing the Clear key clears the entire input and returns the origi-
nal value.

28, 1 - s P
LR oD o L3R

e Dlavel  fiRes”

1 Zaogih i sl § avgy .

i

‘L VR R v S i : E ; -

1l~33ve- iLavat !p.ww:r Paakts pianaiyeis i Trace 3|2’ i
trphg] 2 avg B Sagron H Recsii

s
s Al T
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2.8 Data Entry Keys and Knob

(3) The input value is confirmed when the units are selecled and the new Cen-

ter wavelength is displayed on the screen,

(4) The set value can be changed until either another shorteut key is pressed or
antil a different function card is selected. To input another vaive from the
Data entry keys again, start over from step {2).

292 Knob

The Knob s turned to input numeric values such as the wavelength and level,
The Kncb is useful when inputting & aumeric value that is close to the current

setting.

When the Knob is turned clockwise, the input value is increased; when it is

murned counterclockwise, it is decreased,

During input with the Data entry keys, if the Knob is turned before the Enter
function key is pressed for conformation, the value input with the Data entry

keys is cleared.
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Section 3 Preparations Before Use

This section describes the preparations that must be made before using
MS9710B Optical Spectrum Analyzer. These steps are important to ensure to
keep this analyzer functions properly and safely.

3.1 Instaliation Condifions . 32
3.2 GIOUNTING «oovevrrerermenrimremsusnnerissreenensonans 974
3.3 Vibration Precautions ... 3-6
3.4 MEMOMY oot icieceeimes i san oot s 35
3.5 Floppy Disk (FDY ool 3-8
3.6 Optical AHBNLALOT oo rssssese s 37
BT PHAIEE vvevivierreesmeesvirianie s esens s an s 3-8

371 Paper Manual LOZHNG . e vcininnnn 3-8

3.7.2  Paper Auto-loading ... 3-10

3.8 Optional Light SOUICES vt imcvnansesrisesnen -1
3.9 Changing Optical Connector ......cercnene 312
3.9.1 Hepiaceable Optical Connectors ....... 3-12
2.0.2  Connectors not Aepiaceable ai
USEE BRE orerevescerererssrvmrsecesrasimsnnnirns 9= 10
310 Changing FUSES .o reesirmvassnnensecins 3-14
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Section 3 Preparations Before Use

3.1 installation Conditions

Orientation

Operating Environment

tse this analyzer in a horizontal position.

This analyzer should be used in a temperature range from 0 to 50 °C. In addi-
tion, {0 prevent malfunctions, it should not be used:

« Where there are high leveis of vibraiion

= In very humid or dusty locations

« On an incline

» In direct sunlight

« Where there are active gases

« Where there are exireme temperature changes

Furthermore, if this analyzer is moved to a warm location after being used in
cold Tocation for an extended period, condensation may form inside and possi-
bly cause a malfunction due to short-circeiting. In these circumstances, allow
the analyzer to dry ous thoroughty before supplying power to it.



2.1 Instaliation Conditions

Fan Clearance
A cooling fan is mounted on the back panel of this analyzer, Leave a clearance
of at least 10 cm around the analyzer from walls and peripheral equipment to

aflow the free passage of air.

: 10 cm min.

... 10 Ccm min.

10 ¢m min.

Power Supply
This anakyzer operates on power supplies of AC100to 126V or AC200 10 225 ¥
{47.5 10 63 Hz}. It does not reguire setiing for 100-V or 200-V systemn. The
supplied current is 150 VA maximum.

@
o0
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e
b
@
o0
w0
=
=
d
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Eoy
€0
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@
T
.
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Section 3 Preparations Before Use

3.2

3-4

Grounding

Supply power to this analyzer using the accessory 3.wire power cord connected

10 a grounded power outlet.

If a grounded power outlet is not available, use the conversion adapfer to con-
nect the 3-pin power plug to the 2-pin power outlet and connect the green wire
from the conversion adapter L0 ground. }f this is not possible, connect the Frame

Ground terminal on the back panel o ground,

WARNING A\

# powey is supplied to this analyzer without grau nding
it, there is a danger of sorious injury or death from
electric shock. ALWAYS ground this analyzer using
the accessory 3-wire power cord connecled to a
grounded power outlet, or ground the green wire from
the conversion adapter ot Frame Ground terminal on
the back panel.

Frame ground terminal



3.4 Memory

3.3 Vibration Precautions

The heart of this analyzer is a diffraction grating with a precision on the order of
several microns. When using, maintaining and transporting this analyzer, it is

important to take precautions against excessive vibration and mechanical shock.

CAUTION A\

Always carry this analyzer using noth handles and
keep the analyzer horizontal as much as possible. §
this analyzer is carried vertically with one handie,
there is a danger that precision internal components
may be damaget!.

3.4 Memory

This analyzer has two memories (A and B) for saving measured data. When
data is saved in memory, either memory can be selected independently using the
Trace card. The screen displaying memory A is called Trace A, and the screen

]
2]
)
M)
Pew
£
@
&8
i}
o
=
)
o
S
]
ja B
2
£k

displaying memory B is called Trace B.

The data in memory A and memory B can be displayed simultaneously using
Trace A&B; Trace A-B or Trace B—4, provided the measurement condiiions
(example: Span, center) for both memory A and B are exactly the same.

Trace A&B, Trace A-B, and Trace B~A cannot be used if memory A and B do
not have common measurernent conditions.
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Section 3 Preparations Before Use

3.5 Floppy Disk (FD)

inserting Floppy Disk

The MS9710B uses 3.5-inch FD to save data. When atternpting to save data to
anew FD, the FD must be formatted first. This analyzer formats FDs in the MS-
DOS format,

Both double-density (2DD) and high-density (2HI) FDs can be used. High-
density FDs (2HD) can be formatted at either 1.44 MB or |2 MB of capacity.

FD Type Capacity
200D TIHKB
2HD 1.44 MB
ZHD 178

When saving data to 2a D, or when formatiing an FD, first engure that the FD

is not write-protected.

Insert the FD into the FDD with the Jabel facing upwards as shown in the fol-
lowing diagram.

The FDD can be used at ambient temperatures of 5to 50 °C.



3.6 Optical Attenuator

3.6  Optical Attenuator

The optical attenuator can be switched between Insert ¢On) and Not insert {Off)
by opening the Level Scale card and pressing the card selection key, When
the atternyator is OfT, the maximum input power is +10 dBm; when it is On, the
maximurn input power is +20 dBm. The level of the input Hight displayed on the
screen is the value at the input connector irrespective of “whether the optical

attennator is On or Off,
[[C57 Section 5.2
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Section 3 Preparations Before Use

3.7  Printer
3.7.1 Paper Manual Loading

Check that the printer paper roll is installed in the p
ut, load more paper as described below.

rinter at the top left of the
back panel. If the paper has run 0

{1) Tumn the printer cover button &t the top of the back panel either left or

\ Printer cover

right.

Printer cover tutton

(2) Lift the paper roll lever and pass the lever through the center of the paper

roli as shown below.

Paper roil lever

Paper roll

(3) Push the lever in the direction showt: in the diagram below and feed the

end of the paper between the print head and the platen.




3.7 Printer

(4) Check that the paper alignment is straight. Return the lever to its original

position as shown by the arrow in the following diagram. Turn the paper

feed Knob to feed the paper and replace the printer cover.

Paper feed knob __ \

CAUTION A\

Only use the specified printer paper. The following
problems may accur if other non-speified printer pa-
per is used,

@

The print quality may be poor due io poor sensitiv-
ity.

Coarse paper may damage the print head.

. The head may be damaged or worn during printing.
The print may disappear due to poor paper stability.

°




Section 3 Preparations Beiore Use

3.7.2 Paper Auto-Loading

The printer in this analyzer has a paper Auto-loading function.
The paper is fed automatically just by inserting the paper between the print head

and the platen, when the operation described below is performed.

{1y Remove the printer cover at the rear of the eguipment and load the new
paper. Refer o Section 3.7 “Printer” for more deiails,

(2) Press the lever in the direction of the arrow.

(3) Insert the beginning of the paper between the print head and platen. The

Auto-loading function operates and the paper is fed.

(4} Press the lever in the direction of the afrow.

(5) Press the lever in the same sditection as i step (23. This completes the
P

paper change.

CAUTION

£ven after using the paper Auto-icading function de-
scribed in (3), the printer cannot he used uniess steps
{4) and (5) above are completed.
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3.8 Optional Light Sources

3.8  Optional Light Sources

Wavelength Reference Light Source and SLD Light Source

The level reference light (SLD light source) for measuring transmission charac-
teristics is output from Port 1, and the reference light for wavelength calibration
is output from Port 2.

White Light Source
The white light source has the following characteristics for applications not re-

quiring high dynamic range.

Anritsu 288 oE-P5-1Y 14:58
Al A 8 B-ft
ke € [8H o]

: Norma?l( 3]

-48. B jzer . " R
dBm : ] ' i

B.GdE |
Sdiv

-65.9
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The lamp used in the light source has 2 life of 2500 houts. Replacement of the
lamp is not free of charge even when the equipment warranty is still effective.
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Section 3 Preparations Before Use

39  Changing Optical Connector

3.9.1 Replaceable Optical Connectors

Unless otherwise specified, the FC connector (MS89710B-37) is supplied as the
standard connecior with the main unit. The foilowing connectors are also avail-

able and can be changed by the operator.

Name Model

ST Connector MS9710B-38
DIN {47256) Connector MS9710B-39
SC Connector MS9710B-40

HMS-10/A (DIAMOND) Connectlor MS97108-43

Remove tie optical connecter supphed with the main unii and fit the new con-
nector (sold separately). The inner face of the optical connector can also be

cleaned.

Use the following procedure to remove the optical connector. For the cleaning
method, refer to Section 7.1 “Periodic Maintenance.”

{1} Open the conmnector cover.

(2) Lift up the connector lever and gently pull the connector straight out afier
confirming that the locking larch is disengaged.

@;- Connector lever

{3) Fit the new connector in the reverse procedure of removal. Take great care

not to scratch or otherwise damage the connector of end face of the ferrule.

312



3.4 Changing Optical Connector

3.9.2 Connectors not Replaceable at User Site

Please contact your service representative for replacing the following connec-

ors.
Mame Model
E2000 (DIAMOND) Connector MS9710B-27
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Section 3 Preparations Before Use

3.10 Changing Fuses

If a fuse blows, first find the reason why and perform the repair. Then change

the fuse following the steps in the caution below.

CAUTION A\

{. BEFORE changing a fuse, ALWAYS disconnect the
power cord from the power outlet. if the fuse is
changed with the power card connected to the
power outlet, there is a risk of receiving a serious
or fatal electric shock.

2 In addition, ALWAYS replace the blowr: fuse with a
new fuse of the same type and power rating. The
fuse rating and type are indicated on the back
panel of the main unit and in the operation manual.
The marking T3.5 A on the fuse indicates a timelag
fuse rated at 3.5 A. Use a 3.5-A fuse for 100-V sys-
tems and a 1.8 A fuse for 200-V systems.

Fuse Replacement Procedure

{1y The AC fuse holders aze on the back panel under the AC power input con-
nector. Remove the fuse holder caps.

(2) Find the brown fuse and replace it. Note that the fuse ratings are as follows
depending on the power voltage used.

o For 100-V SYSIEI curverreressrcasesrmmstmsssnesssens T3.15 A250V
o For 200-V SYSIEIT roirrecnnsisermsssmmssosn s issanes TLE A 250V

{3y Mount the fuse holder caps.

@P_ﬁm mom “1 @‘f

S, B s
-

nnnnnnnnn

o
/

Fuse holder
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Section4 Operation

This scction describes the basic functions and how to operate the MS9TI0B
Optical Spectrum Analyzer. It explains some measuremnent procedures as well
as the composition of the operation panels and screens. Refer to Section 5 “"Ex-

planation of Screen” for more detaiis on each screen.
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Section 4 Operation

4.1 Connecting Optical Fiber

Open the cover of the opiical input connectar and connect the optical fiber to the
connector.

Opticat Input Connector

Opticat Fiber

CAUTION

1. Before connecting the aptical fiber, always clean
the end face of the fiber. in addition, petiodically
clean the end face of the socket in the optical input
connector. if gither the end face of the input con-
nector or optical fiber is dirty when light at high
power levels in input, there is a possibility that the
part may be damaget by scorching. Refer to Sec-
fion 7.1 “Periodic Maintenance” for the cleaning
meihod.

2. Before connecting the jnout light, check that the
light does not exceed the maximum specified level.
When the optical atienuator is inserted, the maxi-
mum leve! is +20 dBm. When it is not inseried, the
maimum level is +10 dBm. if the opiical input ex-
ceeds the maximum tavel, there is a risk of damag-
ing the optical section in the analyzer.




4.2 Swiiching Power On

4.2  Switching Power On

(1) When using the 3-wire power cord, suppiied as an accessory with the con-
version adapter, ALWAYS either connect the green wire from the conver-
sion adapter to ground, or ground the Frame Ground terminal ¢ the back
panel, BEFORE supplying power to the MEWTI0B.

(2} Check that the power swiich on the front panei is Off and plug the power
cord into the power inlet on the back panel.

(3) Pruss the power switch to set the analyzer to G,

The startup screen is displayed for about I minuie and the anatyzer can be
used after the startup screen changes to the following screen. (The wave-
Jengsh and level displays will probably not the same as on the following

screen. )
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Section 4 Operation

4.3 Basic Function and Example of the Operation

As an example of a basic operation, measurement of an LD light source is de-
scrived. An FP-LD with a peak level of about ~30 to -10 dBm in the 1.55 wm

wavelength band is used.

{1} Return the measurement conditions to the factory settings.
This analyzerhas a function for saving the measarement conditions, Therefore,
when the power is switched On, measurement can be performed at the same
conditions before the power was turned Off. The following section explains
how to return the measurement conditions to the factory settings.

[ Appendix B

{a) M the Foreground cards are displayed at the bottom edge of the screen,

display the Background cards, seleciing change button e by
pressing (F8) key.

(v) Press the (£8) key to select the Condition cart.
tc) Press the Recall function key (12) to display the Condition Recall screen.

(dy Input O using the Data entry keys to set the Mamory select number at the
center top of the screen to Init.

(¢) Press the Execate function key to return the measurement conditions
to the factory settings.

(2} Connectthe optical fiber to the optical input connector.
{(3) Connect the other end of the optical fiber to the light source output.

(4) Set ihe Center wavelength to 1550 nm.
=" Section 5.1
ta) Either press the kev to select the Wavelzngth card and press the Cen-
ter function key @ or press the Center ¥2y of shortcut key. Ac-
wual vaiue of Center wavelength is display=-i in the Settings gisplay field,

and its unit options are displayed in the Functions display field at right-
hand side of the sereen using function kevs.

5y Input 1550 using the Data entry keys.

(¢) Select its unit [nm] by piessing function key (1), whick completes the
setting of the Center wavelength to 1550 am. The Center wavelength can
also be set using the Knob instead of the Diata entry keys.



4.3 Basic Function and Exampie of the Operation
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{5) Setthe Span {sweep width} to 50 nm.

[[ =7 Section 5.1

Either press the 1) key to select the Wavelength card and press the Span

function key (12), or press the Span key of shoricut keys. Actual

value of Span is displayed in the Settings display field. The value of Span -

can be selected from the Functions display field at right-hand side of the .

screen using function keys.

)]

Select 50 nm by pressing function key , or input 30 using the Data

entry keys and select its unit fnm] by pressing function key (1) to com-
plete the seiting. The value of Span:an also be set using the Knob.
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Section 4 Operation

{6} Set the Resclution to 0.1 nim.

[~ Section 5.3

{a} Either press the key to select the Res/VBW/Avg card and press the
Res function key (11), or press the Res key of shortcut keys. The
current Resolution is displayed in the Settings display field, The value of
Resolution can be selected from the Functions display field at right-hand

side of the screen using function keys.

(b} Select 0.t nm by pressing function key to set the Resclation to .1

nm.
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4.3 Basic Function and Example of the Operation

{7) Setthe Video Bandwidth (VBW) to 1 kHz.
[T Section 5.3

{a} Either press the key to select the Res/VBW/Avg card and press the
VBW function key (12}, or press the VBW key of shirtcut keys.
The current VBW is displayed in the Settings display field. The VBW can
we selected from the Functions display field at right-hand side of the
serean psing function keys.

{0y Select 1 kHz by pressing function key (1) w0 set the VBW to | kHz.
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Section 4 Operation

(8) Execute the measurement.
(= section 2.7

Press the Single key of Sweep keys 0 execute One medsurement sweep
and display the measured waveform on the screen.
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{9) Set the peak level wavelength as the Center wavelength.
[ section 2.6

Press the Peak—sCenter of shortcut key to set the wavelength at the peak
level to be displayed at the center of the screern,

r;”?!nrltsu T
| e A B P ———
P o ! X }
P
dBmy ! L
i
|
I ; :
l oBm s : Lot i
1 : s : _I, X b : Zecth
irﬂ“\jnilﬂ ! tk U‘léhi%iu; LT
A A L Y il (e
-58.2 K | ; : . _ Foims
< 21-7om B Bnmediv 1548, Tam AT IETL T pct-Rpe T
;. Rasil inm 3 fvg OFF s Smpigiti - QEF O
i VR lienz o EmiGER o Iodvli0fE <y OfF
| liave- e vl I PaakeDi o B Analusi gl Trace iS&\r@/
‘; Tengink| L avg i Serch k { Recall

MO OO




4.3 Basic Function and Example of the Operation

{10) Set the peak level as the reference level.

{[@j Section 2.8

Press the Peak—sRef Level of shortcut keys to set the peak level to the

reference level.
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Section 4 Operation

(11) Set the Span (sweep width) to 20 nm.

[~ Section &.1

{(a) Either press the {F1) key to select the Wavelength card and press the Span
function key (12}, or press the Span key of shorteut keys, Acinal
value of Span is displayed in the Settings display field. The value of Span

can be selected using function keys.

{b) Press the More function key (£7} to display page 2 ¢f the Functions (s~

the {(T1) function

key, or input 20 using the Data eniry keys. It is necessary to press

play field for more opticns. Select 20 nm by pressing

the (11) function key to select the uzic [am]. The Span can also be set
using the Knob.
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(12) Execute another measuyrement.

[[&" Section 2.7

New data is not obtained by only changing the setings. Press the Single
key or Repeat key of the Sweep keys to execute the measurernent

sweep.

4-10



4.2 Basic Function and Example of the Operation

{13) Use the Repeat Sweep function.

[l Section 2.7

Press the Repeat key (Fepa) of the Sweep keys to take measuremenis continu-
ousiy using the Repeat Sweep function, and change measurement conditions
during a Repeat Sweep to optimize the displayed race. Allernatery, the Auto
Measurement function can be used to quickly obtain the waveform. However,
user adjustments are required after Auto Measurement to improve the displayed

race occasionally
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Set the best measurcment conditions while using the Repeat Sweep function.
Press the Single key of Sweep keys after confirming the measuterment
conditions, that completes measirement after one sweep, To terminate a mea-
surement during the sweep, press the Stop key (5§ of the Sweep keys.




Section 4 Operation

4.4  Analyzing Measured Waveforms

This section explains how to analyze the waveform obtained in the previous

section.

(1) Execute RMS analysis.
The basic operation of RMS analysis, which is one of the Analysis function of
the MS9710B, is as follows.
[+ Section 8.5

Press the (F8) key to select the Analysis card then press the RMS function
key (%), Analysis markers are digplayed arcund the spectrum and the analysis
results are displayed at the top center of the screen.
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In this state, by selecting Ak function key froam the function kev ability display
area on the right of the screen, you <an set one of analysis expressions from
1 00 6/2.00 6/2.35 ¢ /3.00 ¢" In this example, 2.35 ¢ Is set 53 the expression.
Also, by selecting the S. Level function key and usiog the ten keys and

encoder, you can set the slice level. In this example, the slice level is set 10 20
dB.

As the analysis result, the center wavelength and 2.35 o selected as the expres-
sion are displayed.
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4.4 Analyzing Measurad Waveforms

{2} Execute Peak Search.

[~ Section 5.4

Find the Peak point of the waveform using Peak Search. Either press
the key to select the Peak/Dip Search card and press the Peak Search func-
tion key (71). or press the Peak Search key (&) of shorrcut keys. The Peak
point on the waveform is found and a trace marker is dispiaved at that point.

Press the card selection key to select the Peak/Dip Sesrch card and then

press the 4. or Next function key {{4]. To move the trace m

with the next highest level.
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Section 4 Operation

{(3) Use the Zone Marker.
[[%" Section 2.8 and 5.16

Press the Zone Marker key of shorteut keys to display the zone marker is
displayed on the screen. Press Zone Width function key to set the zone
marker o 2 width of about 1 grid division on the screen, and use Zone Center
function pressing the Zone Center function key to move the zone area on
the screen to the best position. Both analysis and Peak Search is executed
within the zone bounded by the zone marker.
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This Zone Marker function is useful for analyzing a specific spectram individu-

ally while monitoring several specira simuitancously as in WDM applications,

efe.
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4.5 Saving and Recalling Measured Waveforms

4.5

Saving and Recalling Measured Waveforms

This section expiains how to save and recall measured waveforms,

{1) Format the Floppy Disk.
This analyzer can save measured data to FI2. In addition, previoeshy saved dara

&7 saction 5.7
Before saving the waveform 1o FD, the FL must be formatted. To format the
FD, press (B7) card selection key 1o display the Save/Recall cars, and press the
File Format function kev {£6) to format the FI3. The default format o7 this ana-
Iyzeris 1 .44 MB but it can be set to 1.2 MB formzt using the File option setings

= section 5.7

To change the file formar settings, press (F7) card selection key to display Save’
Recall card and press the File Option function key (12).

The FD can be formatted by this analyzer or by a personal computer. Noie that
formatting a previously-used FD, completely erases the previous conteris of the
D,

can be read and analyzed.

of Save/Recall card.

4-15



Section 4 Operation

{2) Save Measured Data.
To save measured data, press (F7 key to select the Save/Recall card, and press

the Save function key to input the file name or number.

[[=" section 5.7
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This example explains iow to save the data to file number 1. When i is input as
the file number. a file called “4atal0].dat” is created on the FD. The name of
the file created at this time may be different such &s “datal0t,bmp” or
“dataQ01.txt” depending on the File Option settings of Save/Recall card.
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4.5 Saving and Recalling Measured Waveforms

{3} Recall Saved Data.

For an example of recalling data, recall the data saved in the example of (2)
“gave Measured Data.” To recall saved data, press the F9) to select the Save/
Recall card, and press the Recall function key . A list of saved files is
displayed: move the cursor to the recailing file name, then for this example se-
tect the file named “datal01.dat” and execute reaall.
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This operation recalls the data saved in item (2) “Save Measured Data”
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Section 4 Operation

4.6  Printing Waveforms

When the Copy key is pressed, the screen displayed at that instant is
hard copied by either the internal printer or an external printer. A sample of

printout is shown below,

(AL I TR EE ]
A A 34 B-f:
LHkr G [iH -0
- : : Dpiormal £ R T}
2. D Legs.- : :
1 BB
sdiv
-B@. G-
dBmp i
| N
=B B . ; ; ;
4B OV SN D o : o
1649, Brn 2. Snmdd 1550, B in M 1568, nm
RestE trm - fvg:OF F s SmplgiBEl S
YR LkHE s SmeQff < Iptvi:Off 7 £ fty OfFF
RS z

To set the pring output destination, press the @ key to display Other card and
press the Printer Prmtr function key (17} to display the setting screen. e
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4.7 Measuring Modulated Light Using Externat Trigger Signal

4.7 Measuring Modulated Light Using
External Trigger Signal

Modulated light can be measured by inputting an externai trigger signal syn-
chronized with the modulation.

The setting example of measuring DFB-LL is as showr belew.

MGS00TA | Optical Signal ~ Optical Signal |MS97108 Optical
Light Source | Qutput Input SBpectrum
Analyzer
Ext-Trig Input Ext-Trig Input

Signal Cuiput
5G

(1) Use a signal generator (hereinafter referred as SG3) that can ouipata TTL
level moduiation signal and connect the 8G output to the exieral trigger
input cornectors of the light source (MG AY and the MSSTI0B, Con-
nect the output of the light source to the ptical input connector on the
front panel of the M59710B.

(2) Press the () card selection key to display Measure Mode card and press
the Ext. Trigger function Key (13).

(3) Use Data entry keys or Knob to set the Delay Time so that the level of the
measured spectrum becomes the maximam valhie.

The relationship betweer the peak of trigger signal and the sampling point de-
pending on the Delay Tire settings is as shown below,

SR e I e O O

Sampling Point :
Tk

1,

b
i
.
I g
T
Optical Input !
i

(Modulated Light) A

iE

Delay Time Deilay Time
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Section 4 Operation

4.8 Peak Hold Measurement

When & synchronization signal canmot be obtained for measuring moduiated
light, the modulated light can be measured by setting a gate time longer than the
modulation cvele and holding the Peak point for that interval. This measure-
ment method is called Peak Hold measurement.

(1) Connect the output of the light source to the optical input connector on tie
front panel of the M59710B.

(2) Press the (F3) to select the Measure Mode card and press Peak Hold func-

tion key (fz).

(3) Use the Dam entry keys oF Knob to set the Gate Time ¢+ longer than the
cycle T of the modulated light.

The relationship between the signal peak and the sampling point depending on
the Gate Time is as shown below.

. Cyele T |
Modulation Signal?
Optical Input
(Modulated Light}
Gate Time Gate Time

Sampling Foint Sampling Point

!
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]
i
t
1

'
'
'
i
1
¥
fenh
1
b
!
F
1
i
t
b
i
b
i
T
[
i

P
.\ ' / N\
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\

N4

A4
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4.9 Use of the Optionat Light Sources

4,9 Use of the Optional Light Sources

There are four optional ight sources, white light source, and wavelength refer-
ence and SLD light sources.

White Light Source {Option 02)

This light source is light from a small halogen lamp ccupled to the optical fiber
and output. The light has wide ronge of wavelength but this option uses lights
from 0.9 um to 1.75 um of wavelength. This light source can be used for mea-

suring transmission characteristics. Refer o Section 4.1 0 “Transmission Char-

acteristic™ for more details.

Wavelength Reference Light Source and SLD Light Sources (Option 03)
For this light source two optical outputs are available from a single Hght souroer
Wavelength reference Hght source and SLID light source.

SLD Light Source {Oplion 04)
Light from the front of the S1.D element is directly connected $o optical

oy
and is led to the SLD output connector, Light from the SLID element cas b
coupled to an SM optical fiber with high efficiency and if is suitable as liht

source for loss wavelength measurement.

Also, because a very ripple less light source is used in this equipment, the el
characteristics is fiat over wids wavelength range. The SLD has characteristics
of wide spectrun: range and high level output at 1.55 um band, so it can be used
for measurement of wide dynamic range transmnission characteristics. {The
$L.D has no ranciom polarization characteristics. When transmission character-
istics is measured for polarization dependence devices with the SLI light
source. measured values may vary ia conditions.) Refer to Section “4.10 Trans-

mission Charssteristics” for more details on the use of this light source.

Wavelength Reference Light Source (Option 05}

Light from the front of the SLI element is led into a cell in which acetytene gas
is charged, and is output from the wavelength reference cutput connectir on the
back panel. The absorption wavelength of the acetylene gas is approximately
1.535 um. This wavelength is often used as standard wavelength because it is
stable to environmental changes. To calibrate this squipment using this wave-
length, connect the wavelength reference light output connector and the optical
input connector on the front panel with an SM fiber cord. Refer 1o Section 5.12
«alibration Function” for mose details on the calibration procedure.
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Section 4 Operation

410 Transmission Characteristics

The transmission characteristics can be measured by using the light source with
wide range spectrum and the subtraction function with memory A and mermory
B. In the beginning, a measuring system without device under test (DUT! is
measured and the data is stored, and then, a device under test is measured using
the measuring system and the first data is subtracted from the measurement
data. Input the light from the light source directly to thisz eguipment and mesa-
sure the spectrem and store the data to Memory A as shown in Fig. 4-1. Then
change to Memory B and connect the light from the light scurce to the device

under test as shown in Fig. 4-2. Measure the spectrum and s1ore the measured

smission charac-

data into the memory. When Trace B-A is displayed. the t
eristics excluding the measurement system characteristics can be viewed. Ad-

just the level scale to fit measured resilts,

If there is any difference in fiber connection loss between when the DUT is
excluded and included, the measurement may not be accurate. Take sufficient
care {0 avoid difference of optical path other than in device under test.

When using the built-in light source, connect a fiber cord to the light output
connector on the back panel (SLD output or wavelength reference output}, and
rurn on the optical light source On/OIff switch on the front panel. An external

light source can be used for measurement.

Optical :
Input
. Terminal
Lignt MS97108
Source
Fig. 41 Measuring Measurement System
Qptical
friput
) Terminal
Lignt MS9710B
Source

Fig. 42 Measuring Device Under Test

4-22



4.11 Tracking Measurement

4.11 Tracking Measurement

The MG9637/M(39638 wnabie light source can be used for tracking moasure-
ment in combination with the MS9710B. The tracking measurement and cutput
wavelength of the tunable light sgurce is controiled by the MS97108; the side
sending the set wavelength (MG9637/MG9638) and the receiving side
(M59710B) can perform synchronized measurement.

As a result of the MGO637/MG9638 wavelength accurscy and the M39710B
dynamic range, it is possible to evaiate the characterisiics of optical recelver

elements such as wide-dynamic range filters.

4.11.1 Connecting MG9637/#(:9638 Tunable Light Source

Connect the MSU710B with the MGS637/MG9638 using znd RS-232C cable
(JOB54A) between the RS-232C I/F of each instrument. When making the con-
nection, ensure that the connectors arg coanected securely. Poor connection

will cause misoperation.

MSe7108 MG2637/MGOESE

O O

RS-2320C

_J

4.11.2 Setting MG9637/MGS638
Set the MG9S37/MGY638 to the tracking measurement siatus.  Set Interface
GPIB/RS-232C at the MGO637/MGH538 Advance menu 10 RS-232C and ex-
ecute Setting 10 OSA. Refer to the MG9637T/MGE638 Instruction Manual for
more details on the MGO637/MGO638 settings and operaiion method.
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Section 4 Operation

4.11.3 Execute Tracking Wavelength Calibration {Adjustio TLS)

4-24

Calibrate the racking wavelength of the MS9T10B and the MG9637/MGIE38.
Connect the MS9710B and the VIGA637TIMGO638 directly with an optical fiber
cord. After setting the Center wavelength of the MS9710B to the Center wave-
Jength to be measured, press the (F3) key to setect the Measure Mode card and

Press TLS Tracking function key (1s).

Aariisu
AMer A - T————

L, range -
(i czd GO

8. BaFm
12. 048 Ext.
sgiv Trigoer
{ngerval
58,9 :
B

s
Trackini

Power
tenttor

-186. 8 H H
EtH - L
1935, Brw 1.8mardiv 1543 @ne in AL

Res: 8. 2rm - avgi Gt s Gsplgreér o
7 FoSmiOfF - fatwlBfE

i HiMeasure ‘Tit‘;e 1 Cat Condi- lﬂi""@“
| tiode J! Lion

aolciclclcioic

Press the Adjust to TLS function key then select Bxesute by pressing the
function key (1), which sets the measurement conditions automatically and
start calibration. Calibration of the tracking wavetength will take about a few

B OUEEMN

L_

minutes.

1 Rear. 2re s SapletiEl
: ra

1 rd fpvge OF
lk PRl Vi T A s A

Csrapn Jieeeli- fpessure L*sﬂeJ\ CEE_EFCW';—_
L | cationg Mode g 1 tion
D EeEE B0

If the message “TLS Interface Errar” is displayed at this time, check the cable
comnections again and the MGOE3TMGI638 settings.
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411 Tracking Measurement

&

4.11.4 Tracking Measurement

Now. necessary setup has been completed for the tracking measurement. Refer
to Section 4.10. “Transmission Characteristics” for more details on measure-
ment of transmission.

An example of filter measurement by tracking measurernent is as shown below,

Anriisy S7-31-15 B9 4h
A A 1538 TEom B B4l 24 B 2, 48nm . ‘}
Usr ©0 -i1.888m 0 -l4gedBn 0D 3068 S
Thrashold i Dhormaic &
N sy s 1 : Saak
4B e ¢ fopds TS T nele
5. (B ' S ia
sdiv :\\ _
— )
B , s : L
B ! ! S
e
b o
; :
i
B - . ;
H i Rnmed v 1548, Brm i VaC ( i1 )
- g OFf < Smplgigtl -
P T A E AT B4 s
i ) | )
Graph k&pp‘iw Lﬁeasaure % Title § Cal fCondi- g Othars
L ocatioofl  Hodedl | [ tiend
l () (+) () ()

Note that during tracking measutement, the Auto measurement and the W1 Off-
set funciion key of the Cal card selected by pressing {F5) key is not pas-
sible to be used.

4.11.5 Quitting Tracking Measurement

To quit tracking meastrement and return to the normal specirum measurement,

press the (F3) key to display Measute Mode card, then press TLS Tracking func-
tion key and finally press Off function key (1),

However, once tracking measurement has been termipated, the tracking wave-

length calibration becomes invalid and re-calibration will be required when
tracking measurement is executed again,

Furthermore, when the measurement wavelength (Center wavelength. vacuem/
air display) is changed, tracking wavelength will nead calibrating again.

In addition, at tracking measurement, the Resolution must be set to 0.2 mini-

mum,
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Section 5 Explanation of Screens

This section explains how to seleet functions of MS97108 Optical Spectrum
Analyzer from its screens. The most-commaonly-used functions have dedicated
keys (shortcut keys) on the front panel.

This analyzer has 2 number of function screens each called & “card™, that are
switched using the card selection keys. Each time a card selection key, which is
corresponding to the card tab at the bottom of the screen, 1s pressed, the function
card is displayed along with functions of the card corresponding to e function
keys The seven cards starting from the Wavelength card are called *Foreground
cards” and the seven cards starting from the Graph card are called “Background
cards.” The displayed card are switched foreground to background or in other
way by pressing the key o select change bukion e 3

Marker related functions can be selected from the iiarker Select screes: and the
Zone Marker screen which are displayed by pressing the Marker Select
key and Zone Marker key of Marker kevs, respectively,

This section explains the operation of each function in the sequence of Fore-

ground cards, Background cards, Marker Select screen and Zone Marker screen.
The section contents are listed in detail on pages 5.2 t0 5-7.

<Foreground cards>

51 Setting Wavelength ..ocoociiinie poreeeberan 5-8
52 Setling Lavel . 512
5.3 Setting Resolution and Averaging ... 516
54 Peak/Dip Search .. 5-22
5.5  Analyzing Waveforms v 5-25
5.6  Trace MEmOrY s cescascnsan 5-33

5.7 Saving and Recalling Measured Data.....ooee. 541

<Background cards>

5.8 Setting Graph Type .. cemeeenn vt nsanneseseeree 57030
5.8 Application Measu:emem ?unci!ons ............... 5-135
5.10 Special Measurement Modes .., 530
5.11 Seting THIES e isissees e smsecrenene. 2785
512 Calbration Function ..., £-97
5.13 Saving and Recalling Measurement Conditions ... 5-101
514 Other FUuncltions e ccenns £-105

<Marker Select Screen>
5.15 Marker Select SCreen e s 5-114

<Zone Marker Screen>
5.16 Zone Markar SCreen v s ivenvminienianeea 5118
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Section 5 Explanation of Screens

<Foreground cards>

The tabs of Foreground cards appear at the bottom of the MS97108 screen. The
Background cards are displayed by pressing the (F8) key 10 select the change

button 2.
ARTTESG
ke 6 B -p —
ke b -0 corter 7 )
7 7 e .
_ A I—
3pan L iz

A S Step (.
S I — o -
S DA SRS RSB HM_J i Freg , t
: v i b in hir (6. 2 valne i (“}
% Res: 1 v pvgtinff o SepiarERY firsvac -
l VBt ik SoSmiGRE o indv1iGiE oot OFF

! pava- iLevel
l ?errg:i-\.i Scale

s e T
IIEeciclalcIako

Res VBl
v

51  Setting Wavelength {Wavelength Card ) PR oo -

511 Setting Center Wavelength (Center RN Pr— £-8
512  Setting Sweep Width (Span (12} } oirrevennnnicncce 5.8
513 Setting Start Wavelength (Start (C21) e 510

5.1.4 Sefting Stop Wavelength (Siop (FE1 ) eremrrevnnnienns 2-10
5.1.5 Switching Marker Frequency Display
(Mkr Value Wi/Freq SRR PIP - o

516 Switching Wavetength Display [Cption ]

(Vaiue in AlriVac | OSSO 511

50  Setting Level (Level Scate Card 2} 5-12
521 Setting Log Scale (Log (/di) (T2 ) v 8712

502 Seftng Reference Level (Ref Lavel S P 513

523 Setting Linear Scale (Linear Level (4]} e 5-14

524  Optical Attenuator OnpfOff (Opt. Al OffOn (i8}y.. B-15

5.3  Seiting Resclution and Averaging (ResVBWiAvg Card E3)) ... 5-18
53.1 Setting Resolution (Res } ceeeerren e esarereeneseneeas 517

5532  Setting Video Band Width (VBW (T2} ) -oorvcnnnnnr 5-18

533 Sefting Point Average (Point Average I 518

534 Setting Sweep Average (Sweep Average b B9

535 Setting Smoothing (Smooth ) ereereemeee e renra s 5-20

5.3.6 Setiing Sampling Points {Sampling Points Y. 521

537 Switching Actual Resolution (Act-Res OfOn } e 5-21



54 Peak/Dip Search (Peak/Dip Search Card F4) ) wverreern 522
541 Searching for Peak Points (Peak Search (1)) ... 5-22

5.4.2 Searching for Dip Points (Dip Search | 522
543 Searching for Next Largest/Smaiiest Peak/Dip Poin
(L NEXE (T2} ) v ccrrccimannessnnienre e saniens 5-23
544  Searching for Last Largesf]Smali@m Peak/Dip Point
(T2 Last (TE} ) v snes s nsa e 5-23
545 Searching for Next Left Peak/Dip Faint
(—: Left (58} ). - e 523
5.4.6 Searching for i\lext Raght Peakasp F oint
(=37 Right (7]} oot E-24
5.47 Releasing Pesr/Dip Search e 574
55  Analyzing Waveforms {Analysis Card (T2 PO 5-25 23
551 Tnreshold Analysis (Threshold (U1 ) e 5.2 %
5592 ndB-Loss Analysis (ndB-Loss (12) ) .. .. 528 G
553  Side Mode Suppression Ratio Analysis ( ‘?"\ASR @ . 560 @
554 Envelope Analysis (Enveiope | JT— 5-32 g
555 RMS Analysis (AMS (T5] ) oormommmenmrrceserse e 534 G
558  Spectrum Power Analysis (Spectrum Power . 536 @
557  Deleting Andlysis Resulis (OFf (i)} oo 537 &
56  Trace Memory (Trace Sard 8 ) v voniessssemsssansnens 5-38 %
561  Selecting Mernory A (Memory A C ..................... 5-38 t
562 Selecting Memory B (Memory B {2, ) .................. 5-39
563 Selecting Trace A {Trace A . ........................... 5-3%
5.6.4 Selecting Trace B (Trace B 1 RTT 5-39
5.6.5 Displaying Two Traces Simultanacusly
(Trace A&B (98] ). U . =c
£.6.6 Comparing Trace A——B (Trace p-B ﬂ ) .............. 53¢
567 Comparing Trace B-A (Trace B-A (17) ) e 5-40
67 Saving and Recaling Measured Data
(Save/Recall Card E7)) - cevemsaies JUTUTUSTUU o &
57.1  Saving Measureci Data (Save @ e B2
572 Recalling Saved Data (Recalt (2} } ...................... 5-45
57.3  Setting Options (File Option PR - o7
57.4 Deleting Files (Fite Delete (T8) ) ovrvrorrrecivesenrinnn 548
575 Formatting Floppy Disk (File Format Y verrnn 548
Go to Background cards ( «® Change bution (F8) ) .. -4



Section 5 Explanation of Screens

<Background cards>

The tabs of Background cards appear at the hottom of the MS9710B screen.
The Foreground cards are displayed by pressing the kevy to select the change

BUston 4.

188, Gom TR Brmediy A
Reg: . @nm s - H e s SmphgBE
FRY =Ny ed PRt T I S S £ &ty OFF
Graph !sﬁcolh reasirs i Titie Cal Ncom‘if Ohrers
cabisn L Mare L | Lion

i,

SO0 00 |

5.8 Setting Graph Type (Graph Card (F1 } ooorvceermransomsassaninreass 5-50

5.6.1 Normal Dispiay (Normal Y et 5-50
582 Overlap Display (Overlap (F2) ) v memnersrnnsrsnneinne 5750
583 Max Hoid Display (Max Holg Y orereeerreanreneenees 551

584 Normalize Dispiay (Normalize (T3] 1 crvemremremriermnen 5751
55 3D Display (30 (8] ) vt §-52
£.8.6 Clearing Graphs (Clear Y e rmsemrenesennnsseresens 734

5.9  Application Measuremant Functions (Application Card ). 555
561 Evaluating DFB-LDs (DFB-LD Test XD} P— 5-56
500 Evauating FP-LDs (FP-LD Test (1) S 5-58

593 Evaluating LEDs (LED Test (TZ5) wervenmrreesemminnnses 0780
594 Evaluating PMD (PMD Test Y eeeeerereeeresrssnnnens 0703
505 Evaluating Optical Amplifiers

(Opt. AmD Test (T8) ) orrmrrssmeenssssr i 5-67
506 WDM Evaiuation (WDM ) RN E-81

5.10 Special Measurement Modes (Measure Mode Card F3y.. 590
510.1 Wide Dynamic Range Measurement

(D. range Norrm/H G RO 5-50
5.10.2 Peak Hoid Measurement (Peak Hold (12)) coemnnes 501

5103 Moduiated Light Measurement (Ext. Trig G8)) ... 592



5104 Interval Measurement {Interval (T4} ) oo, 5-62

5.10.5 Tracking Measurement (TLS Tracking (2} <. 5-93
5.10.6 Powsr Monitor Measurement
(Power Monitor TSR - ol

5.11 Setting Titles (Title Card B8 ) oo

512 Calibration Function {Gal Card G3Y
5121 Sefting Wavelength Offset (W! Oﬁset @
5122 Setting Level Offset (Level Offset (12} ).
5.12.4 Calibrating Wavelength using External

Wavelength Reference (Wi Cal (Ext) (F3)) ennn. 5-99 g
5124 Calibrating Wavelength using Ogptional Internal g
Wavelength Reference (Wi Cal (int) (4] ) .. 5-98 o
5.12.5 initiatizing Wavelength Calibration Data ff
(WI Cal (08 (TB) ) coomeereenerssmnrsssmsrsnesssrersne. 55100 o
5126 Automatic Optical Axis Alignment g
(Auto Align Y oot 5100 @
5127 Calibrating Effective Resociution (Res Cal ((7}).... 5-100 g
5.13 Saving and Recalling Measuremant Conditions %
(Condition Card B8] ) e rsemsesersnsmsssssssscssscnnens. 92 01 b
5.13.1 Saving Measurement Conditions
{Condition Save (T1) } e SO 5-102
5.13.2 Recalling and Initializing Measurement Conditions
{Recall (f2}) . eeereemeeeenesrmseneerneeessnnrne. O-103
5.13.3  Listing Current Measumment COﬂdlt iong
(TEW (T8) ) cvorreemrnremmereessseessmsonsnssssscssirserernranrenes. 02104
514 Other Functions {Others Card FD ) e eecmresirmrseneins 5-105
5.14.1 Setting Printer (Printer Prmtr (F1}) oo 5108
5142 Seiiing GPIB Address (GPIB Address G2} )i 5-107
5143 Setting Date and Time (Date/Time (13} ) oovvereene 5-108
5.14.4 Setting Screen Display Color {Dispiay Cotor ) 5-110
5.14.5 Setting Backiight Off Time (Backlight (5} ) coeereen B-111
5.14.6 Setting Buzzer On/Off (Buzzer On/Off (E) ) 5-111
5.14.7 Setting RS-232C (RS-232C Prmtr G7) 5 e 57112
Go 1o Foreground cards (4 Change button B8 } e 572



section 5 Explanation of Screens

<Marker Select Screen>

The screen shown below is displayed when the Marker Select key (2= of the

. Marker keys is pressed. To select a Foreground card, press any of the ED o
(E7) card selection keys. To go back to the Graph card (the (F1) key)
press key.
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545 Marker Select Screen (Marker Select Key Y eevrrerennnns 52114

5.16.1 Setting Wavelength Markers

(n Mkr_A Y tEE=1 €1-) ) P B-115
5152 Setting Level Markers

(LMK _C LMK D (9 ) i 5118
5153 Setting Trace Marker (TMkr EPOVUIOTO - B £ -
E16.4 Sefting Delta Marker (A Mkr (F8) ) cosimnicnnns 871 17
5155 Deleting Markers (Mkr Erase [T E-117
51546 Setting Trace Marker—Center Wavelength

(TMir—sCenter Kay TR ) mmmmmsersssssssensascnees 5-117
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<Zone Marker Screens>

The screen shown below is displayed when the Zone Marker ey liake) of the

Marker keys i

¢ pressed.

To select a Foreground card, press any of

the (F1) to (F7) card selection keys. To go back to the Graph card (the FED key)

press kev.
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516 Zone Marker Screen (Zone Marker Key Y cermeerereenens 5118
5161 Sefting Zone Center (Zone Center (1)) «weeen 5-118
5.16.2 Setting Zone Width (Zone Wicth | P 5119
5163 Setting Zone—Span {Zone—Span (8)) e 5119
£.18.4 Zooming-In/Zooming-Chut
(Zoom In/Zoom Out (T8} ) s e 5-119
5.16.5 Deleting Zone Marker {Zone Mkr Erase (17} ) w.... 8119
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Section 5 Explanation of Screens

51  Setting Wavelength (Wavelength Card £

The Wavelength card displayed by pressing the (F1) key is used to set the mea-
surement conditions related to wavelength. {horizontal axis of the screen)
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The Mkr Value WI/Freq function key (18) is only displayed when Option
10 1s instalied.

511  Setting Center Wavelength (Center Function Key (1)}

This key sets the wavelength 10 be displayed to the cerer of the screen. This
wavelength is calied the Center wavelength. When the Center wavelength is
changed, the Start and Stop wavelengths are auteematicaily updated to match the
current Span setting. However, this function cannot be ased in the Trace A&B,
Trace A-B, and Trace B-A.

{1} Setting Center Wavelength
Either press the (FT) ke to select the Wavelength card anid press the Cer-
ter function key , or press the Cemer key of the shorteut keys.
The currently-set value of Center wavelength is displayed in the Settings

display field. Inputanew value of Center wavelength using the Data entry

keys or Knob.

{2} Setting Peak Levei to Center Wavelength
When the Peak—Center key of the shorteut keys is pressed. the
wavelength currentiy-set as the Peak point in the measured spectrum is
displayed at the Center wavelength. This function canrot be used in the
Trace A&B, Trace A-B, and Trace B~A.

{3} Seitabie Range
The Center wavelength can be set in the range of 600 nm {0.6 um) 1o 1750

5-8 nm (1.75 pm),



51 Setting Wavslength (Wavelength Card F1))

51.2  Setting Sweep Width (Span Function Key (#2))

This key sets the wavelength range to be displayed on the horizonta} axis of the
screen. This wavelength range is called the sweep width or Span. When the
Span is changed, the Center wavelength is centered and the Start and Stop wave-
lengths are automatically adjusted. This function cannot be used in the Trace
A&R, Trace A-B, and Trace B-A.

{1} Setting Span
Either press the (FD) key to select the Wavelength vard and press the Span
function key (12}, or press the Span key of shortcut key. The value
of currently-set Span is displayed in the Settings dizplay field. Input a new
Span using the Data entry keys. Knob, orthe functics keys. The following
values are displayed in the Functions display fieid ar the right side of the
screen an! can be input using the function keys. Page 2 values are acces-
sible by pressing the More function key to dispixy additional options.

Page ! 1200nm 1000nm 3500nm 200 nm {60 nm  30nm

PageZ 20nm 10 om 3 nm 2 nm ] nm O nm

{2} Setiable Range
The Span can be set in the range of 0 nm or 0.2 nm (40002 pm) to 1200
am (1.2 wm). The Span has the following relationship with the Resclution
{Res) and number of Sampling Points.

Span {Span Width) < Res {Resclution} x Number of Sampling Points

If this relationship is not satisfied, there is a possibility that measurement
will not be performed correctly. and the message “Res_uncal” will be dis-
played at the bottom right of the sereen. In this case. either make the Span
narrower, or increase the Resolution or Number ~f Sampling Points so
that the above relationship is satisfied.



Section 5 Explanation of Screens

54.3  Setting Start Wavelength (Start Function Key (14))

This kev sets the wavelength displayed at the lefi side of the screen. This wave-
length is called the Start wavelength, When the Start wavelengih is changed,
the Stop wavelength remains unchanged but the Span is adjusted automatically.
This function cannot be used in the Trace A&B, Trace A-B, and Trace B-4.

{1} Setting Start Wavelength
Press the F1) key 10 select the Wavelength card, then press the Start func-
tion key (I 4) to display the currently-set Srart wavelesgih in the Settings
display field. Input the new Start wavelength using the Data entry Keys of
Knob.

{2) Settable Range
The Start wavelength can be set [ e range of 660 nm (0.6 pm) to the
Stop wavelength. However, Start wav elengths at which the Span becomes

0.1 nm or smaller cannot be set.

544 Seiting Stop Wavelength (Stop Function Key {s))

This key sets the wavelength displayed at the right side of the screen. This
wavelength is called the Stop wavelength. When the Stop wavelength is
changed, the Start wavelength remains unchanged but the Span is adjusted auto-
matically. This function cannot be used in the Trace A&B, Trace A-B, and
Trace B-A.

{1} Setting Stop Wavelength
Press the (F1) key to sele¢t the Wavelength card, then press the Stop func-
don key to display the currently-set Stop wavelength in the Settings
display field. Input the new Siop wavelength using the Tiata entry keys or
Knob.

{2} Settable Range
The Stop wavelength can be set ip the range of 1800 na (1.8 pm) from the

Start wavelength but the measursble range is up to 1750 nm (1.75 ).
However, Stop wavelengths at which the Span becomas (.1 nm or smaller

cannot be set.
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5.1 Setting Wavelength {(Wavelength Card (FD )

5145 Switching Marker Frequency Display [Option]
{Mkr Value WI/Freqg Function Key } o

This kev switches the wavelength value of the Trace marker and i5e analysis
part to the frequency value.

The display items that can be switched between wuvelength and frequency dis-
play are the Trace marker wavelength, wavelength marker A and & wave-
lengihs, and wavelength values calculated using the Analysis card snalysis

function.

{1} Switching Wavelength and Frequency Bisplay of Marker and
Analysis Part
The marker and analysis displays are switched alternately between the
wavelength and frequency value each time the Mir Value WiFreqg key at
the Wavelength card is pressed.

The frequency f is found from the wavelength A in 3 vacuum using the

following equation:
¢
! S

Where, ¢ = 2,90792458 » 10° (m/s).

{2} Switching Frequency Display in Ajr/Vacuum
When the frequency value (Freq) is selected at the marker display, the Adr/
Vac display is switched foreibly to the Vac display.
When the Air/Vac setting is set to Air, the Trace A&B, Trace A-B, und
Trace B-A displays cannot be switched to the frequency display.

(=" Appendix i Switching Marker Frequency Display

NOTE:
This function is an option. It can only be used when Option 10 is instailed
in the MS9710B.

5.1.6  Switching Waveiength Dispiay
{Value in Air/Vac Function Key (17))

This key switches the wavelength display between the value in air and the value
it 2 vacuum. This function cannot be used in the Trace A&B, Trace A~B, and
Trace B-A.

The display is toggled between the two values each time pressing the Air/Vac
function key (17} in the Wavelength card displayed by pressing the (F1) key.
The current dispiay type is indicated at the bottom right of the screen by an

underline under Air or Vac.
511



Section 5 Explanation of Screens

5.2  Setting Level (Level Scale Card (2))

The Level Scale card displayed by pressing the (F2) key used 1o set measure-
ment conditions related to the power level, (vertical axis of the screen)
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5.2.1 Setting Log Scale {Log {/div) Function Key (1)}

This key sets the vertical axis 10 a user specified log scale (dB/div).

(4} Setting Log Scale
FEither press the (F2) key to select the Level Secade card and press the Log (/
div) function key (£1), or press the Log (/div) key i of shorreur key.
The currently-set value, or div, is displaved in the Settings display field.
The new value [dB] can be input using the Dris eniry keys, the Knob, or

the function Keys.

The foliowing values are displayed in the Funcitons display field at the

right side of the screen and can be input using the function keys.

(zy 3 (7

16 dB 548 2dB 1dB 0.5 dRB 0248 0.1dB

{2} Settable Range
The Log (/div) can be set in the range of 0.1 dB to 10 dB.
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5.2 Setting Level {Level Scale Card (D) )

522  Setting Reference Level {Ref Level Function Key (12))

This key sets the reference display level (REF vzlue displayed on vertical axis)

when the verticat axis is set 1o Log Scale. However, when Linear Scale is se-

lected, the origin of the vertical axis becomes 0 and it is not possible to changs

the zero-level position.

{1)

(2)

3

Setting Reference Lavel

Either press the (F2) key to select the Leved Scale card and press the Ref
Level function key (12), or press the Ref Lvi key of the Shorteur
kevs. The current setting is displayed in the Settings display {ield. Input
the Reference Level using the Data entry kevs or Knob.

Setiing Peak Point to Reference Leve!
Wher the Peak—Ref Lvl key [satu) of shorcut key Is pressed, the Peak
poini in the currentty-measured spectrum is gearched and the vahue is set

for the Reference Level,

Setiable Range

Ref Level can be set in the range of ~90 dBm to 30 dBm, However, for
relative displays such as the Normalize display, the possibie setiing range
is 100 48 to 100 dB.
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Section 5 Explanation of Screens

5.2.3 Setting Linear Scale (Linear Level Function Key (14) )

This key sets the vertical axis to a liner unit, and sets the value {W] of top end of

the scale.

{1} Setiing Linear Scale
Press the (F2) key to select the Level Scale card, then press the Linear
Level function key to display the current seting at the top right of the
scale. To change the top end of the scale, use the Data entry keys, the

Knob. or the function keys,

The following values are displayed in the Funciions display field ar the

right side of the screen and can be input using the function keys, Page 2
values are accassible by pressing the More function key {17). As the
value is selected. is enit selections are displayed. Setect the scale by the

function keys fo complete the setting and change tiiz top end of the scele.
y o & =

Page 1 500 200 100 360 20 16

Page 2 5 2 1

The following units are selectable: W, mW, aW, and pW.

{2} Setting Peak Level to Top of Scale
When the Peak—Ref Lvl key (asfigl of the shortcut keys is pressed, the
Peak point in the currentiy-measured spectrum is set as the top end of the

scale.

{3} Settable Range
The top of the unit can be set in the range of 1pWin 1 W.
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5.2 Setting Lavei {Level Scale Card (F2) )

5.2.4  Optical Attenuator On/Off (Opt. Att Off/On Function Key (t8))

"Fhis key sets whether o not 1o insert the optical attenuator, penmitting measure-
ment of high-level optical imputs. The optical attenuator is inserted exch time
the function key is pressed. At On, the optical attenuator Is inseried into
the optical path. The displayed lev=i of the input light is the value at the ~ptical
input cortnector and is independent of whether or not the optical aitenuator is On

or Off,

{1} Switching Optical Attenuator
Press the 2! key to select the Level Scale card, then press the Opt. Att
Off/On function key (18). The optical attenvator is toggled On (inserted)
and OFf (not inserted) each time the key is pressed, The current setting is
displayed at e bottom of the screen and either On or OfT is displayed

underlined in the function key text.

CAUTION

The maximum input power is +10 dBm when the at-
tenuator is not inserted, and +20 dBm when the at
tenuator is inserted. If light exceeding these specified
levels is input to the analyzer even momeniarily, there
is a danger of causing sericus damage to the internal
optics and analyzer.

Conversely, if the optical attenuator is inserted when measuring very wezk
light, the measurement may not be performed correctly. Do not use ihe

attenuator for input light levels below +3 dBm.
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Seciion 5 Explanation of Screens

5.3 Setting Resolution and Averaging
(Res/VBW/Avg Card (£3) )

The Res/VBW/Avg card displayed by pressing the fF3) key is used o set 1ne-
surement conditions related to Resolution, Averaging, Smoothing, and Numiber

of Sample Points.
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5.3 Setting Resolution and Averaging (Res/VBW/Avg Card (£33 )

5341  Setting Resolution (Res Function Key (11) )

This key sets the wavelength resolution. When measuring the optical input of
narrow spectra such as L.Ds, etc., it Is necessary (o set a small resolution value.
Maoreover, when a large resolution is set for input of wide spectra suchas LEDs.
e1¢., measurement can be performed with a good S/N ratic. This function ¢an-
not be used in the Trace A&R, Trace A-B, and Trace B-A displays.

{1) Setting Resoiution
Either press the Res function key {77) a1 the Res/ VBW/ Avg card, or press
the Res key to display the current resolution in the settings {leld.

The following six resolutions can be set using the function keys displayed

at the right side of the screen.

v G @ {9 09

I nm .5 am 02nme O.lnm  0.07nm

{2} Setizble Range
The resolution can only be set to the five values listed above.

NOTE:
This function sets the display resclution. To find the actual resolution

{effective resolution), set the Act-Res GfE/On function key {77) at the Res/

VBW/Avg card 10 On,
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Section 5 Explanation of Screens

532  Setting Video Band Width (VBW Function Key (f2)}

This key sets the Video Bandwidth. When a wide-hand VBW i ser, measure-
ment can be performed at high speed. Conversely, when 2 narrow ¥ BW is set,

sweep speeds are stower but sensitivity is improved due to additionat noise sup-

([ = Appendix D
{1} Sefting VBW

Either press the (F3) key to select the Res/ VBW Avg card and press the
VBW function key (12), or press the VBW key of shortcut key.
The current VBW is displayed in the Settings dispiay field. The following

pression.

values are cisplayed in the Functions display field and can be inpui using
the function keys,

oy Cel (s s (e

| MHz  100kH: 10 kHz L kHz 100 Hz 10 Hz

{#y Settable Range
The VBW can only be set to the vix values listed above.

533  Setting Point Average {Point Average Function Key (i3)}

This key is used to activate the Point Average function. A point in the trace is
measured a user-specified number of trnes. These measuserments are averaged
together and the reselt for that point i3 displayed. This process repeats for the
next point in the trace. This is commonly known as a “Peint-to Peint” averazing
technigue. This function cannot be psed simultaneously with the Sweep Aver-
age function described in the next section.

{1} Setting Point Average On
Press the {F3) key to select the Res/VEW/Avg card, then press the Point
Average function Key (73). Fress the On function key displayed in the
Functions display field.

{2) Setiing the Number of Baint Average Processings
Press the (F3) kev 1o select she Res/VBW/Avg card, then press the Point
Avg functdon key {¥3). The current number of puint average provessings
is displayed in the Setrings display field. Inpui the number of point aver-
age processings using the Data eniry keys or Knob.

{3} Setting Point Average Off
Press the key 1o select the Res/VBW/Avg card, then press the for
Point Avg function key (33), Select the Off function displayed in the
Functions display field.

{4) Seftable Range
5.18 The number of point average processings can be set in the range of 2 1o
1000.



5.2 Setting Resolution and Averaging {Res/VBW/Avg Card 3}

5.3.4 Setting Sweep Average {Sweep Average Function Key (14)}

This key is used to activate the Sweep Avg function. A user-specified aumber
of traces are average together and the results are displayed. This is cofnmonly
known as a “Sweep-to Sweep” averaging technique. This function carnot be
used simuitaneously with the Point Average function described in the pravious

section. This function cannot be used in the Overlap and 3D display.

{1) Setting Sweep Average On
Press the (F3) key to select the Res/VBW/Avg card, then press the Sweep
Average function key (14). Select the On functivn displayed in the Func-
tions display field.

{2} Setting the Number of Sweep Average Processings
Press the (F3) key to select the Res/VBW/Avg casnd, then press the Sweep
Average function key (2. The current pumier of sweep averngs
processings is displayed inihe Settings display fieli. Input the number of
sweep average processings uzing the Data entry keys or Knob.

{3} Setting Point Average Qit
Press the key to select the Res/VBW/Avg card, then press the Sweep
Average function key (74]. Select the Off function displayed in the Func-
tions display fleid.

{4) Settable Range

The munber of sweep average processings can be set in the range of 2 w0
1000 times.
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Section 5 Explanation of Screens

535  Setting Smoothing (Smooth Function Key (f5)}

This key smooths the leve! of a data point based on the levels on hoth sides of
the point. It is possible to set correction based on only the preceding and Suc-
ceeding potnts, or based on a number of data points {point number}. If the point

number is set too large, the true waveform may be distorted.

{1} Setting Smoothing On
Press the (F3) key to select the Res/VBW/Avg card, then press the Smooth
function key (18). The currant point number is displayed in the Seitings
display field. The following values are displayed in the Functions cisplay

field at the right side of the screen and can be inpus using the function keys.

)
Off Ipt Spt 7 pt 9 pt Tipt

{2} Setting Smoothing Ot
Press the (F3] key to select the Res/ VBW/Avg card, then press the Smocth
function key (f5). Select the Oif function key displayed in the Functions
display freld to turn the Smooth function Off.

{3} Setiable Range
The Smoothing Point number can only be set to the six states listed above,
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5.3 Setting Resolution and Averaging (Res/VBW/Avg Card £3))

5.3.6  Setting Sampling Points (Sampling Points Function Key (8}

This key sets the number of measured data peints (Sampling point number)
within the Span. When the Sampling point number is small, measurement can
be performed at high speed, but Lo measure with good Resolution over g wide
range, the Sampling point number must be large. The Sampling point number is
related to the Resolution and Span, and if the correct measurement jesults can-
not be obtained at the set value, the message “Reos_uncal” is displayed at the
bottom right of the screen. This number cannot be set for the Trace AdB, Trace
A-B, and Trace B-A displays. Refet to Section %, | “Setiing Wavelength” for
more details on Span.

{t) Sestting Sampling Point Number
Press the 3 key to select the Res/VBW/Avg card, then press the Sam
pling points function key (T8). The current Sampling point number 1s dis.

played in the Settings display field. The following values are displaved in
the Functions display field and can be input using the function keys.

5tpt 101 pt 251 pt sobpt 1001 pt 2001 pt 5001 pt

{2} Setiable Range
The Sampling peint numnber can only be set to the seven values listed
above.

5.3.7 Switching Actual Resolution
{Act-Res Off/On Function Key (7))

This key toggles the Actual Resolution display On/GEf. With Actuz] Resolution
On, the display specifies the exact wavelength Resotution used in the tast mea-

surement.

{1} Switching Actual Resolution
Press the (E3) key to select the Res/VBW/Avg card, then press the Act-Res
On/OFf function key (17], to toggled On/O1Y the actual Resoluiion setting.
The actual Resotution is displayed in parentheses on the Res line of the
Measurement Conditions displayed field. and the current Rasolution is
displayed in the Settings display field. The underlined On or 4t function
key also indicates the current seffing.

5-21



Sectien 5 Explanation of Screens

5.4  Peak/Dip Search (Peak/Dip Search Card £2)

The Peak/Dip Search card displayed by pressing the (F2) key is used to search
for Peak (maximum) points and Dip (minimum) point in the measured spec-

trim.
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5.4.1 Searching for Peak Poinis (Peak Search Function Key }

Press the (F&) key to select the Peak/Dip Search card, then press the Pesk Search
fanction key (F1) to move the trace marker to the Pezk point in the measured
spectrum. When the zone marker is On, the Peak point within the zone is found,
This functon cannot be used n the 3D and Overlap displays. This function is

execuied for selected memory in the Trace A & B,

542  Searching for Dip Points (Dip Search Function Rey (2]}

Press the (F4) key to select the Peak/Dip Search card. shen press the Dip Search
function key 0 move the race marker to the minimurm point in the mea-
sured spectrum. When the zone marker is O, the minimum point within the
sone is found. This function cannot be used in the 3D and Overlap displays.

This function is executed for selected memory in the Trace A & B.
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5.4 Peak/Dip Search {Peal/Dip Search Card £4))

5.4.3  Searching for Next Largest/Smallest Pealk/Dip Point
(L: Next function key (14})

Press the Fa) key 10 select the Peak/Dip Search card, then press the L, ot Next
function key, to move the Trace marker 1o the next highest Peak point or
next smallest Dip point. This operation is the exact opposite of the operation
when the T, or Last function key, is pressed.

The target data of this search s the daia within the zone when the zone marker is
On and the data displayed on the screen when the zone marker is Gff. This

function carmot be used with the 3D and Overlap displays. This function is
executed for selected memory in the Trace A & B.

5.4.4  Searching for Last Largest/Smaliest Pealk/Dip Point
(T: Last function key (15))

Press the kev to select the Peak/Dip Search card. then press the T, o Last
function key, 1o move the Trace marker to a lager Peak point or a smglier
DIP point. This operation is the exact opposite of the operation when the &, or
Next function key, is pressed.

"The target data of this search is the data within the zone when the zone marker is
On and the data displayed on the screen when the Zone marker is Off. This
function cannot be used with the 37 and Overlap displays. This lunction &
executed for selected memory in the Trace A & B.

5.4.5  Searching for Next Lefi Peak/Dip Point
(«-: Left Function Key (f8} }

Press the (F4 key ta select the Prak/Dip Search card and press the =, or {eft
function kev, (18} 10 move the Trace Marker to the Peak or Dip pointio the left
of the current Peak or Dip. This operation is the exact opposite of the operation
when the —, or Right function key, is pressed.

When executing Peak Search within the measured spectrun, the Trage marker
moves to 2 Peak point on the left. When executing Dip Search, the Trace marker
moves to a Dip point on the left. The target data of this search is the Jata within
the zone when the zone marker is On and the dazz displayed on the screen when
the zone marker s Off. This function cannot be used with the 31r and Overlap
displays. This function is executed for selected memory in the Trace A & B.
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Section 5 Explanation of Screens

5.4.6 Searching for Next Right Peak/Dip Point
(->: Right Function Key (7))

Press the (F4) key to select the Peak/Dip Search card, then press the —, ot Right
function key, 1o move the Trace Marker io the Peak or Dip point to the
right of the current Peak or Dip. This operation is the exact opposite of the
operation when the ¢, or Left Function Key, is pressed.

When executing Peak Search within the measured spectrum, the Tracs marker
moves 1o 2 Peak point on the right. When executing Dip Search, the Trace
marker moves to a Dip point on the right. The targe: data of this search is the

datz within the zone when the zone marker is On and the data displayed on the
screen when the zone marker is Off. This function canpot be used in the 3D and
Overlap displays. This function is executed for selected memory in the Trace A

or B,

5.4.7 Releasing Peak/Dip Search

Pregs the Marker Select key of Marker keys to display the Marker Select
screen. When the Off function key is pressed In this screen and the Tmkr
is cleared, the Trace Marker Peak/Dip display is erased as well.
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5.5 Analyzing Waveforms {Analysis Card (£5))

55  Analyzing Waveforms (Analysis Card ()

The Analysis card displayed by pressing (FS) key is used for analyzing mea-

sured spectra.
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Section 5 Explanation of Screens

551  Threshold Analysis (Threshold Function Key )

Press the @ key to select the Analysis card, then press the "Ihrth{)ld function
key to perform Threshold analysis on measured spectruin. This dnal;,xis i5
usefui for finding the spectrum half width, etc. The target data of this analysis is
the data within the zone when the zone marker is On and the data displayed on
the screen when the zone marker is Off. This function cannot be used with
Trace A&B.

However, when Option 10 is instatled. it is possible to swiich the analysis re-
sults between wavelength display and frequency gisplay by swiiching the
marker frequency.

The analysis markers are displayed as showa in the following screen. The mea-
surement results are expressed as Ao (Center wavelength} snd Ak {spectrum
width at level down by the s from the peak level). The Cut izvel set from the
function keys is displayed at the right side of the screen.
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Analysis Marker Marker Meaning

Wavelength_A (lefi side) tndicates wavelength of Cut Level point at feeft

side of Peak point

Wavelength_B (vight side) Indicates wavelengsh of Cut Level point at right
side of Peak point

) Level _C (top) Indicates level of Peak point
Level D (bottom) indicates level at point cut from level of Peak
point

5-26



5.5 Analyzing Waveforms {Analysis Card F2))

The Cut Level can be set with the Data entry keys, the Kneb, or function keys.

The following values are displayed in the Functions display field ar the right

side of the screen and can be input using the function Xeys,

()  Go Gy (3

3dB 648 10 4B 20dB

{1} Calculation and Processing of Threshold Analysis

The specrrum peak is found and used as the Cut Level reference. The Cut
Level is placed ndB down from the peak. A search identifies the upper and
lower wavelength values whick intercept the Cut Level (A, and 4). The
“center” wavelength is calculated from the average of A and A,

Settabie Range
The Threshoid Cut Level (Cut Lvl) can be set in the range of 0.1 dB to 54.¢
dB.
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Section 5 Explanation of Screens

552  ndB-Loss Analysis (ndB-Loss Function Key (i2)}

Press the (F2) key to select the Analysis card, then press the ndB-Loss tunction
key (T2) 10 perform ndB-Loss analysis on the measured spectrum. The ndB-
Loss analysis is for analysis of multimode spectra. I the target specirum is
single mode, the same analysis as Threshold analysis is performed. The farget
data of this analysis is the data within the zone when the zone marker is Un and
the data displayed on the screen when the zone marker is Off. This funation
cannot be used with Trace A&R.

However, when Option 10 is instalied, it is possible to switch the analysis re-
sults between wavelength display and frequency display by switching the

marker frequency.

The following screen shows the anaivsis markers; the anzlysis results are i
played as A (Center wavelength), Al {spectram width at a Cut Level from the
peak). and N (Mode nusaber). The Cut Level can be input using the function

keys displayed at the right side of the screen,
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Analysis Marker Marker Meaning

Wavelength A (left side) Indicates wavelength of Cut Level point at left

side of Peak point

Wavelengin_B (right side) Indicates wavelength of Cut Level point at right
side of Peak point

Level _C (top) Indicates tevel of Peak point
Level D {(bottom) Indicates level at point cut from level of Peak
point
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5.5 Analyzing Waveforms (Anatysis Card £9))

The Cut Level can be set with the Data entry keys, the Knob, or function kKeys.
The following values are displayed in the Functions display field at the right
side of the screen and can be input using the function keys.

n Gz @ @9

3dB 6 dBb 10 dB 2048

{1} Calculation and Processing of ndB-Loss Analysis
The spectrum peak is found and used as the Cut Level reference. The Cut
Levet is placed ndB down irom the peak. A sezrch identifies all the spec-
ra whose magnitude are gbove the Cut Level. The wavelengths of the
spectra furthest from the peak (and above the Cut Level) are defermined
(%, k). The number of discrete spectra peaks that are above the Cut Level

is indicated with the value N {mode number), The “center” wavelengih is

calculared from the average of A, and 4.

{2} Settable Range
The ndB-Loss Cut Level (ndB Width) can be set in the range of 0.1 &5 1o

50.04dB.
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Section 5 Explanation of Screens

5.5.3 side Mode Suppression Ratio Analysis
(SMSR Function Key )

Press the {F8) key to select the Analysis card, then pross the SMSR function
key @ to performn a side mode suppression ratio analysis of the measured
spectrum. SMSRE specifies the level ratio between the Peak and Side mode.
Either the next largest peak after the Peak point, or the peak immediately to the
left or right of the Peak point can be selected as the Side mode. The terget data
of this analysis is the data within the zone when the zone marker is On and the
data displayed on the screen when the zone marker is £:ff, This function: cannot
be used with Trace A&B.

However, when Option 1018 instailed, it is possible to switch the analvsis re-
sulis between wavelength display and freguency display by switching the

marker frequency.

The following screen shows the snalysis markers.
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Analysis Marker Marker Meaning

Wavelength_A (left side) Indicates waveiength of Peak peint of Side maode

Wavelength B {right side) Indicates wavelength of Peak point of Side mode

Level O (top) Indicates level of Peak point

Level D {bottom]} Indicates level of Side mode
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5.5 Analyzing Waveforms (Analysis Card (¢5) )

Three Side modes can be selected with the function keys as [ollows:

Function Key Side Mode

(f1}: 2ad Next largest level from Pesk point Side mode

 Left Peak immediately 1o left of Peak point Side mode

: Right Peak immediately to right of Peak point Side
mode

{1} Calculation and Processing of SMBH Analysis
SMER is found from the following equation: where, L is the level of the
Pear point, and L_ is the level of the side mode.

SMSA = L oy — Lo [0B]

in addition, the wavelength difference, Ak, is found from the following
equation: where, A, is the wavelength of the Peak point, and X, Is the wave-
length of the Side mode.

Ak = iy = haf
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Section 5 Explanation of Screens

554  Envelope Analysis (Envelope Function Key (14) )

Press the (E5) key to select the Analysis card, then press the Envelope function
kev (14) to perform an Envelope analysis of the measured spectrum. This
anafysis finds the envelope from the Peak points of several spectra and displays
the measurement resulis. The target data of this analysis is the data within the
sone when the zone marker is On and the data displayed on the screen when the
zome marker is Off, This function cannot be used with Trace A&B.

The analysis markers are displayed as shown in the following screen. The mea-
surement results are expressed in A, (Center wavelength), and Ax (spoctrum
width at a Cut Level from the peak).

However, when Option 10 s installed, it is possible # switch the analysis re-

sults between wavelength display and frequency & isplay by switchirg the

marker frequency.
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Analysis Marker Marker Meaning

Wavelength_A (left side)  Indicates wavelength of Cut Level point at left
side of Peak point

Wavelength_B (right side) Indicates wavelength of Cut Level point &t right
side of Peak point

Tevel_C (iop) Indicates levet of Peak point
Level D (botiom) Indicates level at point cut from level of Peak
point
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5.5 Analyzing Waveforms (Analysis Card (F5))

The Cut Level can be set with the Data entry keys, the Knob, or the function
keys. The foilowing values are displayed in the Functions display field at the

right side of the screen and can be input using the function keys,

) (z Gy 43

3dB 6 dB 10 dB 20 dB

{1} Calculation and Processing of Envetope Analysis
The spectrum peak is found and used as the Cut Level reference. The Cut
Level is placed ndB down from the peak. An envelope connecting all the

largest peals is generated. Thz intersection of the Cut Level with the en-

velope determines A, and &, The “center” wavelength is calculated {rom

the average of & and A,

{7} Seitable Range
The Cut Level {Cut Lvl) can be set in the range of 0.1 4B to 20.0 dB.
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Section 5 Explanation of Screens

555  RMS Analysis (RMS Function Key (i)}

Press the key to seiect the Analysis card, then press the RMS function
key (75} to perform a Root mean square analysis (hereinafter referred as RMS
analysis) of the measured spectrum. RMS analysis is for analyzing multimede
spectra. The target data of this analysis is the data within the zone when tie
sone marker is On and the data displayed on the screen when the zone marker i3
Off. This function carnot be used with Trace A&B.

However, when Option 10 is instalied, it is pussible to switch the analysis re-
sults between wavelength display and frequency displey by switching the

marker frequency.

The following screen shows the analysis markers. The measurement results are
expressed in A_ (Center wavelength) and Ko {Spectrum width, assuming 2

gaussian behavior).
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Analysis Marker Marker Meaning
o 2o 235 ¢c 3o

Wavelength_A (left side) B 050 h.-0 hp 1i7T1do k- 15

Wavelength B (right side) . 0S50 A.+0 ok L 7140 kot 15

Level C (iopm Tndicates level of Peak point

Fevel D {(bottom)} Indicates half level

The slice level can be set with the Data entry keys, the Knob, or the funcrion
Keys. The following values are displayed n the Functions display field st the

right side of the screen and can be set for Ak using the function keys.

Gy Gz Gy (9

to 1o 233 ¢ k¥e)
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5.5 Analyzing Waveforms {Analysis Card (F5))

{1) Calculation and Processing of RMS Analysis
When setting the wavelength and level of the peaks of spectium exceeding

2)

the level which lowers from the maximum p

kil

eak by the preset level to "An’

and “A " (=112, 3 ... 1), you can calculate center wavelength 2 7 and

spectrum width © as below:

L{Aaxka) AR dot AL

= .

LA,
fe g2 [f ZAQX)‘-nE f;\.cz
>

Seitable Range

The Ak can be setto 1 ¢, 2 ¢, 2,35 g and 3 0. The slice level can ber set in

the range of 1 dB 10 30 ¢B.
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Section 5 Explanation of Screens

556  Spectrum Power Analysis
{Spectrum Power Function Key (15}

Press the (F5) key to select the Analysis card, then press the Spectrum Power
function key to perform a Spectrum Fower anabysis, Spectrum anaivsis
finds the power distribution of the measured spectrum and caleulates the :otal
power. The target data of this analysis is the data within the zone when the zone
marker is On and the dara displayed on the screen when the zone marker is CFf.
It cannat be used with Trace A&B, Trace A-B, and Trace B-A.

However, when Option 10 is installed. it is possible to switch the analysis re-
sults between wavelength display and frequency display by switching the

marker frequency.

The following screen shows the analysis markers. The analvsis results are dis-
played as A (power Center wavelength) and Pow (otal powar).
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Anajysis Marker tarker Meaning

Center wavelength marker Indicates Center wavelength caleulated from av-

erage of spectral power

(1) Calculation and Processing
The Center wavelength, A is found from the following equation where A,

is the wavelength and L, is the level of the measured data point.

5-36



5.5 Analyzing Waveforms {Analysis Card (f5) )

The total power Pow is found from the following equation.

POW e (XF?E:: ZL;'(

Where, o is the correction factor depending on the slit. Res s the actual

Resolstion and Ax is the sampling wavelength interval,

557  Deleting Analysis Resuits (Off Function Key (7))

Press the (F3) key to select the Analysis card, then press the OFff fusciion
key 1o delete the results when the screen is displeying the analysis msults
for a measured spectrum. Markers used in the analysis revert to wavelength or

level markers.
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Section 5 Explanation of Screens

56  Trace Memory (Trace Card }

The trace card (F8) is used to switch the memory in which the measured data is
stored or change the display (trace) method. The upit has two memories;
Memory A and Memory B. Yoo can use cach of them individually or combine

the two. The data is stored in the memory whose incicator (A or B) Is it

When Memory A is selected, if Trace B is selected fror data display and mea-
curement is performed, note that Memory B, which is displayed, does not

change but Memory A ls overwritten.

AnciEsy

16 BaE|

Sl

S’

PNy H HE s 5
7 omEf o InreliGEF o £ At OFE

Ras-wilis §iPoak-Ti B B ArR L L5IT ! Trace iSavex
v gt Search } L Fecal:

I - . . .

s ) 7 = ~ N TN
LoFd F2 < i F B i F7 FE

O EEEEEEE

538



5.6 Trace Memory (Trace Card F5))

5.6.1

5.6.2

5.6.3

5.6.4

5.8.5

5.6.6

Selecting Memory A (Memory A Function Key (1))

To store the spectrum measurement dan in Memaory A, select Memory A func-
tion key {F1) from Trace card (F5). The screen which displays the data swored in
Memory A is called Trace A, When selecting Memory A functica key
while Trace B is dispiayed, the display screen is switched to Trace A

Selecting Memory B (Memory B Function Key (72} )

To store the spectrum measurement data in Memory B, select Memory B func-
tion key @ from Trace catd (F8). The screen which displays the data srored in
Memory B is called Trace B, When selecting Memory B function key
while Trace A is displayed. the display screen is switched to Trace B,

Selecting Trace A (Trace A Function Key (%)

Press the key to select the Vrace card. then press the Trace A function
key to display the data in Memory A. When the Memory B function

Setecting Trace B (Trace B Function Key (4 )

Press the (F6) key 1o select the Trace card, then press the Trace A function
key (f4) to display the data in Memory B. When the Memory A funciion
key is pressed while Trace B is displayed, the trace switches to Trace A,

Displaying Two Traces Simultaneously
(Trace A&B Function Key (5))

Press the key to select the Trace card, then press the Trace A&B funciion
key (18] to display the data in Memories A and B «imultaneously. if the mea-
surement condifions related to the wavelength dats in Memories A awd B are
different, an error will be displayed.

Comparing Trace A-B (Trace A-B Function Key (ie))

Press the (F8) key to select the Trace card, then press the Trace A-B function
key to subtract the Trace-B dats from the Trace-A data and display the
resuit when a Log Scale is displaved. The subtraction is performed with & dB
displav and the displayed waveform displays the ratio of the waveforms saved
in Memories A and B.

When a linear scaie is displaved, the Memory-B daia is subtracted from the
Memory-A daia and result is displayed.
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Saction 5 Explanation of Screens

567 Comparing Trace B-A (Trace B-A Function Key (7))

Press the key to select the Trace card, then press the Trace B-A function
key to subtract the Trace-A data from the Trace-B data and display the
result when a Log Scale is displayed. The subtpaction is performed with & dB
display and the displayed waveform displays the ratio of the wavelformns saved
in memories B and A.

When a linear scale is displayed, the Memory-2 data is subtracted from the

Memory-B data and result is displayed.
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5.7 Saving and Recalling Measured Data {Save/Recall Card ()]

5.7  Saving and Recalling Measured Data
(Save/Recall Card (D )

The Save/Recall card displayed by pressing (F7) key is used 16 save/recal] mea-
cured data toffrom 3 FD. In addition to using its own file format, this aralyzer

can create MS-Windows® bitmapped and MS-DOS® fexe formats files w0 that

the data can be accessed by a personal computer, etc.
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section 5 Explanation of Screens

574  Saving Measured Data (Save Function Key (1)}

Press the @ key to select the Save/Recall card, then press the Save function
key to save the measured data to FD. The data is saved to the standard
analyzer proprietary format ( daty. Tosave the datain additional formats {.bmp
andfor .txt) the user must select these formats in the File Option screen dis-
played by pressing the before saving the data.

The file identifier (File ID) can be either 8 aiphanumeric characters o7 & 3 digit
aumber. The user specifies the File [D type in the File Option screen displayed

by pressing the before saving the data.

If 2 file with the same name is alrendy on the FD), a screen message requesting
overwrite confirmation is displaysd even if the formm of the existing file is
different from the format of the file o be saved. To guerwrite the file, select
Yes: 10 cance! the saving and leave the existing file untouched, select number,
Since the overwritten file is erased. making a backup of the data is recom-

mended.

MOTES:
I. Do noteject 2 FD) while the drive is accessing the disk.

2 Maxtmum of 50 data files can be stored in @ single FD. However. the
number of stored data may vary depending on the file option selection
and format type.

3. Data cannot be saved during measurement. Save data when measure-

ment is stopped.
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5.7 Saving and Recalling Measured Data (Save/Recall Card (£7)

{t} Saving as File Name
Press the (F7) key to select the Save/Recall card, then press the Save func-
tion key o display the foliowing screen, Enter a file name of up to 8
alphanumeric characters using the Data entry key and function keys and
press the Save function key to complete the saving. (This assumes
that the File ID 1ype in the File Options screen has been set 1o “Name™.}
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The following function keys are displaved in the Functions display field at
right-hand side of the screen,

Key Name Description

- Insert Inserts selecied character at cursor position
: Delete Deletes character at cursor position

: . Moves cursor to left

D Moves cursor to right

: Save Saves dats with currently-set name

. Clear Clears {defetes) file name
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caction 5 Explanation of Screens

{2} Saving as File Number
Press the (F7) key to select the Save/Recall card, then press the Save func-
tion key to display the following screen. Enter 2 file number using
the Data entry key and press the Save function key (18] to complete the
saving. This assumes that the File ID type in the File Options screen has
been set to “Number”. The saved file bas the identifier DATA ### where
##4 is 2 user-selected 3 digit number. The Fiie Number {5 input nsing the
Data entry keys. To assist the user, the analyzer prompis with the next
available (“unused”) number. If the user selects a number that is already

present on the FID, a screen message requesting overwrite confirmation is

displayed. Press the Overwrite function key to overwrite the oid file; press

the Cancel function key to leave the old file untouched.
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5.7 Saving and Recalling Measured Data {Save/Recall Card (77

57.2

Recalling Saved Data {Recall Function Key (f2) )

Press the (F7) key to select the Save/Recall card, then press the Recall function
key (12) to recall a fite saved in the analyzer format from the FD. However, the
files saved in bitmap format of MS-Windows™ and text formar of MS-DOS™

cannot be recalle

d.

When the following soreen is displayed, move the cursor 1 the file to be re-
called using the T anc J keys and press the Recall function key to recall

the file and display it ¢

it the screemn.
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The following function keys are displayed in the Functions display Deld at

rignt-hand side of the soreen.

Key Name

Description

1

Selects preceding file

CEIR

Selects next file

(13} : Last

Displays files on previous page

: Next

Displays files on next page

: Recall

Recalls selected file




Gaction 5 Explanation ol Sereens

573  Setting Options (File Option Function Key (14))

The following options related to saving data can be set.

Saved File Format
The file can be saved in the analyzer format, bitmapped format of iexl format.

File Name Input
The file can be saved a3 a file napae of a file number.

Media Format
The FI3 can be formatted at 1.44 MB or 1.2 MB

Press the (F7) key to select the Save/Recall card and press the Option functicn
key to display the following screes. Use the function reys to select thi

itert indicated by the reverse displayed cursor.
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The following function keys are displaved in the Funciions display field at

righi-hand side of the screen.

Key Name Description

T Maoves cursor up {select set ()

(Fz): 4 Moves cursor down {select set ftem)

(A3 « Maves cursor to the left (change sefting confents)

(T2} — Moves cursor 1o the right {(change setting Con-
tentsy

 Close Confirms seiting CONLnis and closes window

5-45



57 Saving and Recalling Measured Data (Save/Recall Card ED)

{1)

{2}

{3

Selecting Data Addition (Additional Save Fite)

When saving a file, in addirion to the standard format, the file format can
be selected from the following four items. The additional file name(s) has
the same name as the standard format file but the exiension is diffarent.
The meurtings of the extensions are as follow:

{a} None
Save only as standard format file. The extension is .dat.

(o} *.bmp
Tn addition to standard format file, save as Windows™ bitmapped file.

{c) #.ixt
in addition to standard format file, save as MS-THISTM text file.

{d} bmp & txt ‘
in addition to standard format file, save as both bitmapped and tex

files.

Selecting File iD {Save Narmse Method)

This selects whether to save the file as a number or a name.

{a) Name
Input the file name as up to § alphanumeric characters.

by Number
Input the file as 3 digits; the saved file is saved as DXATA $#H#, where
##4# is the Input 3-digit number,

Setecting FDD Mode
This selects whether to format the ZHD FD asa 1L 44 MBFD ora 1.2 MB
FD in the NEC/EPSON format. This seiting becomss enabled after ihe
power to the analyzer has been turned Qg/Off. This setting is not enabled
if 2 2DD FD is inserted in the analyzer.
{a) 1.44 MB
Sets 1.44 MB format density for using FD in PC/AT compatibles. The
factory default serting is 1.44 MB,

{b) 1.2 MEB
Sets 1.2 MB NEC/Epson format density.
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Section 5 Explanation of Screens

57.4  Deleting Files {File Delete Function Key (15))

Press the (F7) key to select the Save/Recal: card, then press the File Delete fune-
tion key {15) to delete a standard format file saved on tire FD. Files deleted
with this function cannot be recovered, Making & backup of the file is recom-

mended.

Only standard format files (dat) can be deleted with this function, Files used by
an extemnal computer such as bitmapped and text files cannot be deleted by the

analyzer. Use a computer to delete those files.

Press the File Delete function key (18} to display the iotlowing screen. Kove
the cursor to the file to be deleted using the T and J function keys and select
Delete. Yes and No to be selected by the function keys are displayed. Press Yes
to delete the file, and No 10 leave the file unicuched.
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The following function keys are digplayed in the Functons display fleid at
right-hand side of the screen.

Key Name Description

@ T Selects preceding file
4 Selects next file

: Delete Deletes selected file
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5.7 Saving and Recalling Measured Data {Savel/Recall Card (7))

5.7.5  Formatting Floppy Disk {File Format Function Key }

Press the (F7) key to select the Save/Recall card, then press the File Formau
function key (16} to format the FD.

When attemping to save data to a new FD, the FD must bz formatied first, Note

that formatting & FD erases all current data on the disk.

To read data saved by the analyzer on & computer, etc., the FD must have been
formatted in the same format as that used by the computer. In this case, presy
the (F7) key to select the Save/Recall cad, then press the Fite Opilon function
key and set the ¥DD MODE to 1.44 MB or 1.2 MB.

When the File Format function key is pressed, Yes and No to be selected by the
function Keys are displayed. Press Yes t format the FD and No o cancel the
formatting. When Yes is pressed, FD formatting is displayed at the top right of
the Graph display field and the FDD access famp is lit. Wait a fow minutes until
formatting is completer. When the Formatting Completed message is dis-

played. the FD can be ejected.

If an attempt is made to format a 2DD FL in a 2HD format, the 2DD FD is
formatied automatically v the correct (720 MB) format.
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Section 5 Explanation of Screens

58  Setting Graph Type (Graph Card £D)

The Craph card displayed by pressing (1) key is used to select the graph display
format. The user can choose from five display formats: Normal, Overlap, Max
Hold. Normalize, and 3D
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o ! ‘ ‘ : :
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dem ; I | : o
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LI Brm 53, dravdiv 135 Eom in AL 1808, Bren ( t B
Ras:i.- S ~ fvgOF F o LepigiBBT - _.J
VR 3k soSmeGEE o Iptvlinff o s RLE OfF
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5.8.1 Normal Display {(Normal Function Key T

Press the (F1) key to select the Graph card, then press the Normal funcrion
key @ 1o display the graph in the Mormal format.

5.8.2  Overlap Display (Overlap Function Key (12)})

Press the key 1o select the Graph card, then presy the Overlap function
key to display the graph in the Overlap format.  In this format, the dis-
played speciram from the previous sweeps are not deleted and the current sweep
is superimposed (overlapped) on the display. This is very useful for monitoring
any variations in the spectrum over tme. To deletc the graph, press the Clear
function key (18}, or 1o return to the Normal dispiay format pressing the Nor-
mal function key (1)
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5.8 Setting Graph Type {Graph Card £}

5.8.3 Max Hold Display (Max Hold Function Key (?3})

Press the (FD) key to select the Graph card, then press the Max Hold function
key to display the peak level at eack measurement point for rmuliiple
sweeps.

This s useful for monitoring the peak values of 2 changing spectrum. To delete
the graph, press the Clear function key (18], or to retrn to the Normal <isplay
format pressing the Normal function xey .

5.8.4 Normalize Display (Normalize Function Key (74))

Press the (F1) key 1o select the Graph card, then press the Nomalize function
key to normalize the spectrum at tie Peak point. The vertical scale fs §
LiB1 for Log scale, and [%] for Linear scale, If the Normalize function is i
i the Trace A-B or Trace B-A displays, the trace from the selected memory i3

v

ziso normalized and displayed,
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gection 5 Explanation of Screens

58.5 3D Display (3D Function Key }

Press the (E1) key to select the Graph card, then press the 3D function
key 1o display repeatedly measured specifa s 2 30 graph. The display
format can be selected from Type 1, Type 2, oF Type 3.

[ Alritsu
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AohmifE e imty]OFE S o optt OFf

i:mi;v Eslﬁeas:ze l?"itie 1 &l ji‘,‘or'zd;—
cation losie B .

b

e EE® @

{1) Type 1 graph display format
Frthe Type | graph display format, wavelength is displayed on the -2

fevel on the y-axis, and time {number of times) on the z-axis. The z-axis
display angle can be selected from 30°, 45°, 60° und 90° using
the (F4) 1o {17) function keys, respectively.

[l -1 5am ]
H 142w 1854, 2 ‘ v
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5.8 Setting Graph Type (Graph Card )

(2) Type 2 graph display Format
In the Type 2 graph display format, wavelength is displayed on the x-axis,
level on the y-axis, and time (number of times) on the z-axis. The z-axis
display angle can be selected from 30°, 45°, 60° and 90° using
the 10 function keys, respectively.
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(3) Type 3 Graph display format
In the Type 3 graph display format, time (number of times) is displayed on

the x-axis, level on the y-axis, and wavelength on the z-axis. The z-axis
display angle is only in 45°,

f ntitsy ———, :
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30 Bisplay Type
_Type 3frgls &5 i Type 1
:
;
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kR |
-18. BdEm ]
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am'
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VB Tz £ Sm0ff o Imtv1iOffT - Att OFF
Graph  fiéppli- Measure %Tit]e £al tordi-  Others
cation]i  Medefi tianf;
L
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Section 5 Explanation of Screens

5.8.6

5-54

Clearing Graphs (Clear Function Key )

Press the {F3) key to select the Graph card, then press the Clear functicn
key to clear the displayed graphs. When the graphs are cleared, both

Meamories A and B are cleared as well.



5.8 Application Measurement Functions (Application Card F2)

5.9  Application Measurement Functions
(Application Card )

The Application card displayed by pressing the F2) key hasa variety of conve-
nient functions for use in device and WDM system evaluations,

+ DFB.LD Test ..... evaluates DFB-1.Ds
= FP-LD Test......... evahuates FP-LDs (Fabry-Perot LDs)

» LED Test vuvvvueranne evaluates LEDs
+ PMD Test ........... evaluates Polarized Mode Dispersion
* Opt. Amp Test ... evaluates optical amplifiers
* WDM ..o For WDM Analysis
- \
Aincitsu
Mk A £ C B ap W
Ut G D: £-D: oFe !%251. @
§Normad ( 4 )
FP-iD
-9. B haax. Test 2
dém -
18,048
Adiv Taat
FID
f4
50.5 Test -
dBm
Oot. dmp
Test
- | @
-189.6 f !
ST 1648. 2rm in Air 1545. Brm
Res:3. 1nm s Ovg: OFF s Soplg:t@t
YBM: Thiz £ SmOFE o IAvIOff -,
greph flompti- flteasure | Titie Cal iCondi- [ others
cation fiode E | tionf|
[@ () () ()
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Section 5 Explanation of Screens

59.1  Evaluating DFB-LDs (DFB-LD Test Function Key (1))

This function determines the SMSR, spectrum width (ndB width), stop band,
mode offset, and center offset, etc., from the DFB-LD spectrum. This function
cannot be used with Trace A&B, Trace A~B, or Trace B-A.

Press the (E2) key to select the Appiication card, then press the DFB-LD fumc-
tion key to display the analysis results as shown on the following screen.

7mritsy
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The following function keys are displayed in the Funciions display field at

35
)
;
{
P OAREAERD

right-hand side of the screen.

Key Name Description

: ndB Width Sets value of n for finding spectrurh width at a
point ndB lower than Peak

- Side Mode Side Mode detection

(i7): Off Quits DFB-L.D evaluation function

Press the ndB Width function key (f1} and input the value n with the Data entry
keys or Knob to find the ndB width.

Press the Side Mode function key {i2) key and activate the automatic Side
Mode detection function to obtain the graph in Side mode,

Key Name Pescription

: 2nd Next largest level from Peak point Side mode

: Left Peak immediately to left of Peak point Side mode

: Right Peak immediately to right of Peak point Side
mode
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5.9 Application Measurement Functions {(Application Card (£3))

The names and descriptions of the data collected by this fanction is explained

below.

Data Name ~ Description

Peak Dispiays wavelength and level of Peak point

2nd Peak

Left Peak Displays wavelength and level for each side mode

Right Peak

ndB Width Width of spectrum at level ndB iower than Peak
point

SMSR Side Mode Suppression Ratio

Mode Offset Wavelength difference between Peak point and
side mode

Stop Band Wavelength difference between Peak point and
side modes of both sides

Center Offset Difference between Peak point wavelength and

Center wavelength calculated from both side
modes

{1} Setiable Range
The value i can be set in the range of 1 B 10 50 dB.

{2) Caiculation and Processing
The Mode Offset, Stop Band, and Center Offset are found from the follow-
ing equations: where, & and A, are the wavelengths of the side modes
on both sides of the Peak point, and & _ is the side mode wavelength.

Made Offset = A gy — Amax
Stop Band = kgn — hien

(Aognt +hien)

Center Offset =k, — 5

A, can be selected from 2nd Left or Right.

H
1
H
¥
b
f
1
+
i
H
¥

)vief't kMax }”dght
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Section 5 Explanation of Screens

592  Evaluating FP-LDs {FP-LD Test Function Key (12))

EP-LD Test Function is used to find the peak, RMS analysis results, oscillation
vertical mode Number, vertical mode interval, total power, etc., from the FP-LD
spectrum. This function cannot be used in the Trace A&B, Trace A-B, and
Trace B-A.

Press the (E2) key to select the Application card, then press the FP-L.D Test
function key to execuse the analysis and display the results as shown on the
following screen.
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The foliowing function keys are displayed in the Functions display field at
right-hand side of the screen.

Key Name Dascription

(1) : Mode Cut Level

Referenced with respect to Peak level, Side
modes greater than Mode Cut level are included in

he A), and mode calculations.

(7). off

Quits FP-LD evaluation function

Press the Mode Cut level function key (1) and input using the Data entry keys
or Knob 1o find the Mode Cut level.
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5.9 Application Measurement Functions {Application Card £2))

'The names and descriptions of the data collected by this function is explained

below.

Data Name Description

Peak Displays wavelength and level of Peak point
Mean W1 Center wavelength calculated by RMS analysis
FWHM (2.35 0) Half width calcuiated by RMS znalysis

Total Power Total power

Mode (ndB) Vertical mode Number. Number of side modes

greater than Mode Cut Level
Made Spacing Side mode interval

{1} Settable Range
The settable range is from 1 dB to 30 dB.

(2) Calculation and Processing
The spectrum peak is found and used as the Mode Cut Level reference.
The Mode Cut Level is placed ndB down from the peak. A search identi-
fies all the side modes whose magnitude is above the slice level. These
side modes (%) and their levels {L.) are used to calculate the thecretical
Center wavelength 2, and the Full Width Half Max (hereinafier referred as
FWHM) value. Total power is the ZL,.

R P ¥

» Mean W1 (Center wavelength by RMS analysis)

Z(Li ’}‘i)
XL

« FWHM (Half width by RMS analysis)

he=

2
ﬁl=150=235\zéiiﬁ—“kf[FWHM]
L

« Total Power (Peak Level Distribution)

Paw = 1L,
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Section 5 Explanation of Screens

5.9.3  Evaluating LEDs (LED Test Function Key )

This function finds the peak, Center wavelength, spectrum width (ndB width),
total power and power per nm, etc. This function cannot be used in the Trace
A&B, Trace A-B, and Trace B-A,

Press the (F2) key to select the Application card, then press the LED test func~
tion key to execute the analysis and the display the resalts as shown on the

following screen.
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The following function keys are displayed in the Functions display field at
right-hand side of the screen.

Key Name Description

: ndB Width Sets value n for finding spectrum width of level
ndB lower than Peak

: Power Cal Sets Total Power calibration factor

(A7) Off . Quits LED test function

Press the ndB Width function key and set the value n using the Data entry
keys or Knob to find the spectrum width.

Press the Power Cal function key and set the calibration factor using the
Data entry keys or Knob to execute Total Power calibration.
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5.9 Application Measurement Functions {Application Card (F2))

The names and descriptions of the data collected by this function are explained

below,
Data Name Description
Peak Displays wavelength and level of Peak point
Mean W1 (adB) Center wavelength calculated by Threshold
analysis
Mean W1 (FWHM) Center wavelength calculated by Averaging pro-
cessing
ndB Width Spectrum width calculated by Threshold analysis
FWHM (235 0) Half width calculated by standard deviation
Pk Dens {/1nm} Peak power per | nm
Total Power Total power

{1} Settable Range
The value of n can be set in the range of 1 dB to 50 dB, Power Cal can be
set in the range of —10 dB to 1G dB.
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Section 5 Explanation of Screens

{2) Calculation and Processing
Mean WI (ndB) and ndB width use the same calculation method used in

Threshold Analysis,
[[~ section 5.5

Mean W1 {(FWHM), FWHM, Total Power, and Pk Dens {/1nm) are calcu-
lated from all the measured points in the displayed spectrum,

+ Mean W1 (ndB):

Ay thy

A {ndB} =

Ay by, (&, <2) are the Threshold analysis cut points.

. Mean W1 (FWHM)

%, [FWHM] = Lo ok
Ll

+ ndB Width
AK{HdB] o ;Lb —)\.a

+ FWHM

| 2
A% [FWHM] = 2350 = 2.35 €~E[§:“—°7”’.‘-H ~he? [Fwrn]
Ly

+ Total Power {Integrated value of measured points)

Sampiing Resolution
Pov = PowerCal Ps Z .

Actual Resolution®

+ Pk Dens (/1 nm}
« e kp{oﬁtlﬂlj
Sampling Resolution 2 L

P« Densr emy = PowerCal = :
Actual Resolution

s mm )
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5.9 Application Measurement Functions {Application Card £2) )

5.9.4  Evaluating PMD (PMD Test Function Key (f4))

This function evaluates PMD (Polarization Mode Dispersion). This function
cannot be used in the Trace A&B.

Press the (F2) key to select the Application card, then press the PDM Test func-
tion key to perform PMD evaluation. PMDD evaluation is executed for the
currently-displayed waveform, and it displays the results as shown on the fol-

lowing screen.
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The following function keys are displayed in the Functions display field at

right-hand side of the screen.

Key Name Description

(1) : Auto/Manual Toggles operation between automatic calculation
and manual calculation. With automatic caleula-
tion, the 15t Peak and last Pezk as well as the num-
ber of peaks are found automatically and the Dif-
ferential Group Delay time is displayed. With
manual calculation, the Differential Group Delay
time is computed when the ist Peak, last Peak and
number of peaks are set manually.

(12} : Mode Cpl Factor  Sets mode coupling factor

: 1st Peak Marker  Sets Marker to Ist Peak at Manual

- Last Peak Marker  Sets Marker to Last Peak at Manual

: Peak Count Sets inclusive number of peaks from 1st Peak to
Last Peak

LOff Quits PMD Test
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Section 5 Explanation of Screens

The names and descriptions of the data collected by this function are explained

below.

Data Name Description

Diff. Group Delay Differential Group Delay Time

ist Peak 'Wavelength of first peak in analysis range

Last Peak Wavelengta of last peak in analysis range

Peak Count Number of inclusive peaks in analysis range. Dis-

plays value detecied automatically in Auto, of
value set manually in Manual

The PMD analysis can be performed ona saved trace (Trace in Memory A or B).

The results are updated after each new sweep.

(1)

2

5-64

Settable Range

Mode Cpl Factor can be set in the range of 0.01 to 1. In the manual mode,
the 1st Peak Marker and Last Peak Marker can be set in the range of the
Start wavelength to the Stop wavelength. (lst Peak Marker < Last Peak
Marker)

Calculation and Processing
Diff. Group Delay At

_Kn=1)xhyxhs
6(7\.2-11)

The descriptions of the symbols used in the formula above are as follows.

At

ke Mode Cpl Factor

o Velocity of Light (2.9979%x10% m/s)
: Peak Count

A 1st Peak wavelength

Aoy Last Peak wavelength



5.9 Application Measurement Functions (Application Card (£2) )

(3} Measurement Example
The following diagram shows a setup for performing a simple PMD Test.

Device under test
{optical fiber cable, efc.)

SLD, ete.,, MSS710B

wideband H—{Zr m Optical

i Spectrum

light seurce a
Polarization Optical nalyzer
controlier analyzer

Convert the light from a wideband light source to a polarized wave using a
polarization controller; pass this polarized light through the device under
test, and input it to the MS9710B through an anatyzer. The M3S9710B
measures the optical power polarization wavelength changes and calcu-
lates the PMD.

{4}y Automatic Calculation Measurement Procedure

{a) Set PMD Test to Auto.
Press the (F2) key to select the Application card and press the PMD
function key (fa). Select Auto by pressing the Auto/Manual function

key (F1).

{b} Measure the spectrum.
Adjust the measurement conditions {Span, ref level, scaie, etc.) to ob-
tain the best spectrum,

{c) Adjust the polarization controliers.
Press the Repeat key of the Sweep keys to perform Repeat Sweep.
Adjust the polarizers to maximize the difference between the Peak and
Dip Points in the spectrum.

{d) Obtain the analysis results.
Complete the PMD test by executing a Single Sweep, The calculation

is performed each time the Repeat Sweep is completed. The results are
displayed on the screen.
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Section 5 Explanation of Screens

(5) Manual Calculation Measurement Procedure

{a) Set PMD Test to Manual.
Press the (F2) key to select the Application card and press the PMD
function key (%4). Select Manual by pressing the Auto/Manual func-

tion key (F1).

{b) Measure the spectrum.
Adjust the measurement conditions (Span, ref levei, scale, etc.} to ob-
tain the best spectrum.

{c} Adjust the polarization controllers.
Press the Repest key of the Sweep keys to perform Repeat
Sweep. Adjust the polarizers to maximize the difference between the

Peak ard Dip Points in the spectrum.

{d) Set the 1st Peak.
Press the 1st Pesk Marker function key and set the 1st Peak
Marker to the position of the peak on the left side of the spectrum using
the Trata entry keys or Knob. )

(e} Set the Last Peak.
Press the Last Peak Marker function key and set the Last Peak
Marker to the position of the peak on the right side of the spectrum
using the Data entry keys or Knob.

{f) Set the Peak Count.
Press the Peak Count function key and set the number of peaks
using the Data entry keys or Knob. This number includes the 1stPeak
and the Last Peak, as shown in the diagram below.

{g) Obtain the analysis resuits.
Cornplete the PMD test by executing a Single or Repeat Sweep. The
calculation: is performed each time the Repeat Sweep is compieted.
The results are displayed on the screef.

The Peak Count is 4.

i
H
i
1
I
'
i
t
i
|
H
i
i
i
i
i
i
1
I
i
i
i
!
1
i
i
i
1
I
!
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5.9 Application Measurement Functions (Application Card £3) )

5.9.5  Evaluating Optical Amplifiers (Opt. Amp Test Function Key (15))

This function evaluates optical amplifiers. This function cannot be used in the
Trace A-B, Trace B-A.

Press the (F2) key to select the Application card, then press the Opt. Amp Test
function key to display the following screen and perform an evaluation of
an optical amplifier.
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Section 5 Explanation of Screens

The following function keys are displayed in the Functions display field at
right-hand side of the screen.

Key Name Description
: Prmtr Opens window for setting various test parameters.
(T2} : Method Sets evaluation method. The following five meth-

ods ¢can be used.:

- Spect Div Off
NF measurement without using spectrum division

+ Spect Div On
- NF measurement using spectrum division

« Plzn Null Method
NF measurement using pelarization null method

+ Pulse Method
NF measurement using pulse method

« WDM Method
NF measuremnent using WDM method

: Memory Pin/Pout  Sets whether to measure optical signal before op-
tical amplifier (Pin) or after (Pout)

1P P For Plzn Null Method, copies spectrum wriiten to
memory P_ to intemal memory P_, {the Ampli-
fied Stimulated Emission output). Not displayed
for other measurement methods.

: Res Cal Calibrates Resolution. Set the Resolution to one
used in actual measurement and then measure
spectrum of single mode light source such as
DFB-LD, and finally execute Res Cal. When the
Resolution setting is changed, the calibration is
not effective at the new Resolution.

: Ext. Trig Delay For Pulse Method or WDM Method, sets external
trigger delay time. Not displayed for other mea-

surement methods.,

: Off Quits Opt. Amp Test
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5.8 Application Measurement Functions (Application Card £2))

Press the (F2) key to select the Application card and press the Opt. Amp Test
function key (15) to display the Prmtr function, When the Prmtr function
key is pressed, the following screen is displayed.
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The following function keys are displayed in the Functions display field at

right-hand side of the screen. Use the function keys to select the item indicated
by the reverse displayed cursor, and set the value using the Data entry keys or
Knob.

Key Name Description

T Moves cursor up (select set itern)

d Moves cursor down (select set item)

L Moves cursor to the left (change setting contents)
(14} - Moves cursor to the right

{change setting contents}

: Close Confirms setting contents and closes window
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The descriptions of each pararmeters are as follows.

Parameter Description

NF Select Selects the types of noise included in the Noise
Figure calculation. In the S-ASE setting, only the
beat noise between the optical signal (Signal) and
the Amplified Spontanecus Emission {ASE)is in-
cluded in the NF calculation. In the total setiing,
the beat noise hetween Signal and ASE, the beat
noise between ASEs, the Signal shot noise and the
ASE shot noise are all the included in the NF
calculation.

ASE Fitting Sets fisting method {approximation) for determia-
ing ASE level from the cutput of the optical am-
plifier, With Gauss Fit, curve fitting is performed
using a Gzussian function. With Mean, the ASE
is calculated from a simple two point liner fit, The
ASE Fitting parameter is not displayed for pulse
and WDM methods.

Fitting Span Sets portion of spectrum used in ASE interpola-
tion calculation. Refer to Item (2) (c) of Calcula-
tion and Processing, Section 5.9.5.

Masked Span Selects the subset of the Fitting Span which s ex-
cluded from ASE interpolation calculation. Refer
to Item (2) (c) of Calculation and Processing, Sec-
tion 5.9.5.

Pin Loss Power offset factor which accounts for the differ-
ence between the level input to the znalyzer and
the level actually input to the optical amplifier.

Pout Loss Power offset factor which accounts for the differ-
' ence between the level input to the analyzer and
the level actually output from the amplifier.

NF Cal Sets calibration factor used in NF caiculation. Re-
' fer to Item {23 (a) of Calculation and Processing,
Section 5.9.5.

0. BPF Lvi Cal Sets difference between level passed by optical
passband filter inserted between optical amplifier
and analyzer and unfiltered level. When a filier is
not inserted, or when evaluating the characteris-
tics of the optical amplifier including the filter, set
to 0 dB.
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Parameter

Description

0. BPF BW

Sets optical passband filter bandwidth. The band-
width is centered around the wavelength of the
Signal, O, BPF BW can only be used when calcu-
lating the Total NF; it is not displayed for S-ASE.
Set 999 nm when the filter is not inserted.

Pol Loss

Only displayed when Polarization Nuli Methoed is
selected. Power offset factor which accounts for
the setup losses due to the polarizer,

Set Pin, displayed by pressing the Memory Pin/Pout function key (i3), and
measure the optical input; select Pout and measure the optical output. (The

measurement order is not effect its result.)

When using Resolution calibration, input the required values for each items and
press the Res Cal function key and select Execuse to start the calibration,
The analysis and calculation are performed and the results are displayed.

To quit the Opt, Amp Test, press the Off function key (7.

The names and descriptions of the data collected by this function are explained

below.

Data Name Bescription

NF NF of optical amplifier

Gain Level gain of optical amplifier
Signal W1 Peak wavelength of optical amplifier
ASE Lvl {/Res) ASE output level of optical amplifier
Pin Lwvi Level of input optical signal

Pout Lvi Level of output optical signal
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{1} Settable Range
The Ext. Trig Delay can be set in the range of 0 to 5 5. The setting ranges
of other parameters are as foliows,

Parameter Setting Range

Fitting Span 0.10 to 100.00 [nm]

Masked Span 0.10 to 100,00 [nm} (Masked Span < Fitting Span}
Pin Loss ~10.00 to 10.0G [dB]

Pout Loss ~10.00 10 10.00 [dB]

NF Cal 0.100 10 10.00

Q. BPF LvL Cal 0.00 1o 30.00 [dB]

0. BPF BW 0.01 to 995.99 [nm]

Pol Loss ~10.00 to 10.00 [dB]

{(2) Calculation and Processing
{2) The Gain [dB] is found from the following formula.
Gain=10Log (G)
where,

= Pom(ls) ~Pae
P o)
The descriptions of the symbols used in the formulas above are as fol-

lows.

G Linear gain

Ay Ampiifier signal wavelength [am]
P (A  Levelof input signal [W]

P, () Level of output signal {W]

P : ASE level [W]

ase

NF {S-ASE) [dB] is found from the following equation.

P
NF =10 L K22
9 ( heve(islAVs )

where, X is correction value {Setting value of NF Cal, usually 1)

Ve = c - o]
4 -8 -8
}st.1o_g— RESMW §] ?\.sv.‘lo'g*- Resrea;ﬂ(}
Ve G
he107
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The descriptions of the syfnbo%s used in the formulas above are as fol-

lows.

A Wavelength of output optical signal in vacuzm {nm]
Vi Signal frequency [Hz)

Res Actual Resolution (calibrated by Res Cal) {nm]

Avs: Frequency band of analyzer at Pase measurement [Hz]
h: Planck’s constant  6.626x10-* [1.5]

c Velocity of light  2.9979x10° [m/s]

{b} NF {Total} [dB] is found from the following equation,

P p_.2 p
NF =10 Logk et ot sl T
heveGeAvyg 2ohw-GQ-P.n (}LS)OA\!s G Go?h{ks] }

The meaning of each term is as follows:

Term 1:  Beat noise between optical signal and ASE output
Term 2: - Beat noise between ASEs

Term 3:  Optical signal shot noise

Term 4:  ASE shot noise

where,
a Pase Ava

ass AT
Avs
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(c) ASE (P__,) [dBm] is approximated by Mean Fitling.
Set wavelength of the data point, which is one of two points innermost
in the approximated data of amplified optical spectra {data obtained by
removing the range set in Masked Span from the range set in Fitting
Span) and closer to a shorter wavelength within reference to the signal
optical wavelength, to “A,” and its level (linear value) to “L,7. Set
wavelength of the data point, which is the other one of the above two
points, closer to a lenger wavelength with reference to the signal opti-
cal wavelength, to “A,” and its level (linear vaiue) to “L,”.

/

Ay
\
A

Y
A

I

v
A

u?-’ e ———

/

s Masked Span Az
Fitting Span ;

Pase =10 LOQ (Pase)‘}‘]_caggpp

where,

P =

we "D (Lz"Lz)'*'Lz

The descriptions of the symbols used in the formula above are as fol-
lows.

LCal .. Calibration factor of optical bandpass filter
P ASE output {linear) found from measured spectrum

ase
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(d) ASE (P_,) {dBm] approximated by Gauss Fitting Poinis {4, L) and
{h,, L,) are used to calculate P (A,) using a least square fit. The points
{1, L.,) and (&,, L,) correspond to the end points of the Masked Span-
region

ﬁ._.___...._.... -

B e e e

“

™ Masked Span 2

Fitting Span

Pue=L{s)=ar? 4+ br+c

The descriptions of the symbols used in the formula above are as fol-

lows.
L (L) Gauss Fitting Curve function
a, b Constants
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(3} Measurement Procedure and Example

Press the (F2; key o select the Application card

Start and press the Opt. Amp Test function key (5] .

Press the Method function key (12) and select
Determine method the evaluation methcd. Refer to the following
pages for more details.

Set parameters Select each parametat.

Resolution
calibration

To calibrate the resolution automatically, press
the WI Cal (Ext) function key (£3}in the Cal
card, then seiect Execute function.®!

Cal Execute

For the Pulse Measurement Method set the
gyne signal delay time.

Puise Measurement
Method

Set sync signal N
Delay Time

¥
Measure optical
input

Press the Memory Pin/Pout function key (13}
Select Pin displayed and measure the amplifier
opiical input signal.

Press the Memory Pin/Pout function key (18).
Select Pout displayed and measure the
amplifier optical output signal.

Measure optical
output

The Polarization Nulling Methed finds the

Polarization Nulling ;
ASE level by polarization nulling.

Method

Polarization Nuiling N
Method

¥
Measured results

display

The measured results are displayed.

End
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NOTE *1:
When calibrating Resolution, aiways use a single-mode light source such
as a DFB-LD, and match the Center wavelength to the Peak wavelength of
the DFB-LD spectrum,
When the Resolution setting is changed during measurement, the Resolu-
tion data becomes void; Execute the calibration procedure for the new
Resolution setting,

{4) Details of Evaluation Method

{a) Spectrum Div Off
This is the simplest (and potentially least accurate) method of measur-

ing the optical amplifier NF and Gain. If high accuracy NF measure-
menss are required, use the Polarization Null, Puise, or WDM meth-
ods. The gain is found from measurements of the input and output of
the optical amplifier. The ASE output is calculated by fitting from the
measured optical output and NF is found.

{b} Spectrum Div On

This method is a slight variation to the Spectrum Biv On Method. A
correction is made to the measured amplifier output spectram to ac-
count for the loss of the output bandpass filter used in the test setup. If
no filter is used (O, BPF Lvi Cal = 0) then Spectrum Div On Method
will give same results as Spectrum Div Off Methed. The corrected
spectrum is calculated from the optical inputs and outputs and the ASE
is computed by fitting to this corrected spectrum to find the gain and
NF.

In the Spectrum Division Methad, the corrected spectrum (factor) P__
(A) is found from the foliowing equation.

G,o P, (a)eP

Tk
Pcorr (?\') = Pcut (?\') . POLR!OSS - LCal -

ot

= P"-ﬂ (1'3) 'Pou!loss
1 P, (hs) P

inloss

The descriptions of the symbols used in the formulz above are as fol-
lows.

AtP_(MS0,P _(A)=0

<o

P, (A):  Level(linear) at optical output wavelength &

P (Ax Level (linear) at optical input wavelength A
G Liner Amplifier Gain

Pl Linear value of Pin Loss

P Linear value of Pout Loss

LCal ¢ Linear value of O. BPF Lvi Cal
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(c} Pizn Null Lvl Method

In this method, the optical amplifier is evaluated by etiminating polar-
ization. Both input light and output light of the optical amplifier are
measured. Then, the signal light is cut off from output light through
the polarization nullifying stage and the ASE is measured, as de-
scribed in the following procedure, With' this measured ASE and
curve fitting, the level of the ASE at the signal light waveform is ob-
tained, and Gain and NF are calculated. The example of the measure-
ment system is as follows.

Signal

Polarization Optical
controller | | EDFA Potatizer spectrum
analyzer

(i) Press the Memory Pin/Pout function key and measure the
optical signal.

(i) Adjust the polarization direction of the optical signal using the
polarization contreller and optical sensor so that the signal level
becomes minimum and press the Pout—Pase function key 0
measure the Pase level.

(iii) Once again, adjust the polarization direction so that the signal
level becomes maximum. The signal level at this time is Pout.
The ASE output level is derived from the polarized ampiifier out-
put spectrum by using curve fitting and a 3 dB correction factor.

P =2 'Psp—ase e Pol,
Ph {?") = pspnén (l)l.Pinloss
Pot (M) =P 0P e

The meanings of the abbreviated words used ia the fermula above
are as follows.

P.~ ASE calculated by fitting
Pol Linear value of Pol Loss

P, ;m()“): Input optical level (linear) measured by analyzer

Pmu[_(}n): Qutpat optical level (linear} measured by analyzer

{d) Puise Method

In this method the ASE is accurarely measured from the pulsed optical
output of the DUT. This ASE value is used to calculate the NF. The
foliowing diagram shows an example of the measurement set up. An
optical pulse (strongly modulated) light is input to the optical ampli-
fier. To synchronize the sampling fiming with this modulated optical
pulse, the modulation signal of the light source is input to the Ext. Trig
terminal of the MS9710B.
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Strongly
modutated
fight Output light | MS9710B
Signal | J UL Jun Optical
generator Spectrum
Analyzer
Ext-Trig
* Modulation Modulation |
gignal signal
input terminal input terminal

Modulation signal

JUini
SG

A measurement is tzaken 1 msec after the Ext. Trig signal rising edge,
This 7 is calied the Ext. Trig Delay and is set by pressing (16). The
settable Ext, Trig Delay range is 0 to 5 5. The modulated input signal
is measured first and then the modulated amplified light is measured.

Modulation ————“I___._

signal

Amplified
Optical amplifier -. optical level

1
g .
H
1 { i
opticat output ; . ASE
¥
H

i output level
1

P W
Ext-Trig Delay

H

1

T2
i *

To measure the amplified optical level the Ext. Trig Delay should be
set to T,. The ASE output level is measured when the Ext. Trig Delay
is set to T,
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{e) WDM Method
This method is 2 variation on the Pulse Method which is useful for
WDM systers. One channel in the WDM system is pulsed. The
Amplified optical level and the ASE output level for this channel are
measured using the same technique described previousty for the Pulse
Method.

Amplified light when optical input On

Measurement js performed with automatical evaluation whether or not
wavelength of the optical signal is modulated by switching the cptical
input On and Off,

*

Araplified light when optical input Off

Psp»ase

P
i
i
1

A

The Resolution is corrected (Res Cal) as follows: .
Measure the signal input 1o the optical amplifier and find the ratio of
the peak level to the spectrum power.
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5.9.6  WDM Evaluation (WDM (G8) )

This function is used to find the SNR of signai peaks as well as the wavelength
and level differences between peaks, which are important parameters in WDM
analysis. A maximum of 128 peaks from the short wavelength side can be de-
tected. Evaluation is performed using Trace A and Trace B.

To perform WDM evaluation, press the WDM function key at the Applica-
tion card.

At SNR evatuation using the WDM signal analysis function, in addition to be-
ing able to use either the right or left sides of the peak as the noise type, it is also
possible to use the average of the left and right sides. Moreover, the signal

wavelength detection method can be selected from either the maximum wave-
length peak using normal peak detection, or 2 half width center wavelength peak
using Threshold analysis.

Amf sy 98-18-23 19:39
--- Multi Peak -~-- S.level..... SRR (-E5, 84dBmd  Peak Count..... 18 Maxt
No. Hltmm  Lvi{dBm No. Wi(am Lvi(dBm Mo, Wi{nm Lv]{dBw Page
1 1651. 731 -35.84 B {566,745 -38.18 11 1B38.787 -36.21
2 1552.626 -36.88 7 {E56.553 -36.33 12 1858600 -26.08 I
3 1883.32 ~36.15 8 1B57.362 -38.19 13 1861.417 -36.B7 last |
4 {584,186 -36.12 g 1558.184 -36.84 14 1562.2%9 -36.14 Page
5 1664937 ~36.18 18 1558.978 -36.12 15 1563.B47 -35.95
~35. 8lam- ] Noemal € 4 3y | Display -
T R rosel (22 )
i !
5. BB
vy I | o e |
ea.al ] HIEANANE NN IR N
YRR AT SRR ANRUNEADRY AN RS AVENE!
WYY VN A i AYiAY; VIR VERNE B
i IR
-85, 3
“iegn. o5 1.37mmediv 1557.8mm in Vac 1654, 65rn
Res: 8. 2rm (B 192r  ~ Pl Avgii2g - igi1est Of f I
Vel 1ReHe < SmQff o IntviiOff 2 - ~ i
araph  Hleeoli- iveasure I Titte || car Hoomdi- § others (e d
cation Mode 3 tion
Cwssmmprm— io——"

5-81



Section 5 Explanation of Screens

There are three display modes for WDM signal analysis: Muitipeak, SNR, and
Relative. (When Option 10 is installed, the Table display mode is added to these
three modes.) The itemns displayed for each mode are different.

To change the display mode, press the Display Mode function key and
select the mode to be displayed.

7InF1ESS ¢8-16-28 18:55,—
mom-mes SNR -mmene- S.Levail..... SRR (-55. 84dBm)  Peak Co.m’t - 18Ity e
Gain val .. B.484B Dip Protr...Higher ad {rml iy Peak
I Ne. Wl Lv)GdB®  SR LR Mo Wil Lyl dBw ‘SR LR f
i 115e1.731 -35.84 3439 R 51564937 -36.18 33.95 L
o \G5D.Go6 -36.98 23,88 R 6 553,46 -36.18 .2 L
3 1E62.92  -36.85 3401 L T 1558.5%3 -36.33 34.87 L |¥R
4 (554186 -36.12 32 %R simrTam ae1e 42 R
35, 8o [ Biselay Mode Rela-
P A | R
{ R 1]
5. 848 !
fidiv ‘1 ! | ; IHL Table
H N
P AN IR NIRRT AN RN AN A BA
P YRRV ANAN N RVA AN ANV ANA A
P \ iy VORTTY A M A e
.8 : ]
N I5EE. t5rm 1. STV 155? 8em in Vac 1564, B5rm
Res a amtz 18nm  ~ Ptlévg s Smplorig@t -
7 Smi0fF g Entvi 0fF  «
Graph Ap;ﬂ Measure i Title condi- Cthers (Brec)
cation Hode tion
M

NOTE:
The Table display produced by pressing the key can only be used
when Option 10 is installed.

<Multi Peak>

fmritsy ¢a-19-8 19:38
== Pulti Peak ~v-- S.iavel..... 2B {-55, 34dBmy  Paak Count..... 16 | —
No. Ml LvlidBm No. Wi{nw Lvi{dBm No. I (rmd Ll (dBRD Page
1 1551, 731 -35.84 § 1555.745 -36.18 11 155G.787 -35.21
2 {BE2.526 -35.88 7 1BB6.BE3 «36.3% 12 1508.6R9 -35.08
3 1563.32  -26.85 g 1E57.382 36,19 1B 1581.417 -3.BT lest
4 1554.185 -36.12 9 1368184 -35.84 14 1562.239 -38.14 Page
5 1584.937 -36.18 1@ 1E58-978 -36.12 15 1563.847 -35.95
58 el ! | Nermal { & ) | Diselay .
dem| 11 ifﬂ % A ’1E i f roceg] ()
5. BB
sdiv J g ! i ! i f Pe?:‘:-mt» -«
H} ]
sgal L T TR el L HANAY ,
A RYRTRTRSANAN IEATAUATAN/INEURFANN)
AR R YA YRV LY 2R VLN on—
-55.8
B rp e 1.3Tmed v 1557.8m in vac 1564, 65am '
Res:Q. ZnmiB 1%/ PlufAve: 192 < Smplg: i@l - Off
VB 108Hz s SmOFf # Intvl:Off <
Graph jIApph Measure T:t]e Condi- Others Coror
cation tion

In the Multi Peak Mode, the wavelength and level of up o 15 peaks can be
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<SNR>
Anritsy G8-18-88 19:39 l
~~~~~~~ SR -----=~ S.Level.....2BdB(-55.24dBm} Peak Couni..... 16y [ —
Gain Val .. @.49dB Oip Pratr., .Higher ad (re .. Off pagei n
No. Mlind) LvitdBm SR LR No. Wm0 LvitdBm SR LR b 1
11551.731 -36.84 38439 R 5 1584937 -36.18 33.66 L P
2 1580526 -36.88 93.68 R 6 1856745 -%6.18 321 L  tast t
3155588 -36.0% 9481 L 7 {556.583 -86.338 3487 L Page}
1 1554.156 -35.12 93.72 R 8 1557.%2 -36.18 3423 R
. e i Normaj { )| Display
“Son S A i n roda
5. 848 Paak
A ¥ Tl i proee f (12
H 3
-ga.gl_| [hiliLy IR AN ,
PRSI A ANRUAVEEANINAT RNA TR LA
[ MY VN VI YAV IR BAY R VAR
: - R
-85. 8 I
N g oem L &Tmvdie | 1557.8m in Vac 1564, 65m
Res:@. 2m(8.}92m} - Pt_A 1198 < Smplg: {881 - Of f
vBi: 100z Sm:Off ~ Inav1:ff - v ]
Greph Nepoii- liteasure §f Titte )| cat Hcondi- §| Others Crer)
cation Moda L tion

In the SNR mode, the wavelength, level, and SNR of up to 8 peaks can be dis-
played simulianecusly.

<Relative>
AIRFiEsy 98-12-28 19:39
- Relativa - Ref. 1 S.lewel..... 2848 (-55. 84dBmd  Peak Count..... 18 Mot p——
Mo, Wl nm Spacirg(rm  Wi-Refirad  Lv)(dBmd  Lv}-Raf {dB} Page
1 1551.731 .75 Ref -36.84 Raf
2 i552 528 m"rea BT ~-36. 08 -A.24
41 K . 24 -36. -3.28 age
5 1E54.937 8.76t 3,08 .18 -@.84
-35. 8 laex Normal ¢ A )| Display po
e TENEEEEmsEemlREEL
£, BoB ——]u, peak  §I '
Aiv ! | ! i [ ; L -M
A R e —
-5, 81
MY RNANAYEEATARRTRVATRNLERYAUR NI
ALYV ARV ARV AR ARV VIRV VARV AR VIR Y AR
-
558 Top Mo
O e s L STediv 1557, 6m Th vee 1564, 65rm s
Res:@.2rm (D 192m)  ~ Pl Avg:lde < Smplg:igdt - OfFf
VBLW: 1224z 7 Sa0fF 2 ImtviiOff o ’ _
Grapr Bappli-  [ireasure | Titd E Cal Corgdi~ Others (ﬂa_;:)
catien Mode i iion
T
o ® E ) D

In the Relative mode, the wavelength, level, and wavelength spacing, or the
wavelength and level relative to a reference peak, can be displayed for up to 5
peaks simultaneously.
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«Table> (Option)

AARCitsy . 93-10~88 18:38
—————— Tabig ------ S.lgval.....20d5(-E5. 84dBw  Paak Count..... 16 you [ro—
Cigna? 1Signal |Level | SHR _ [Spacing|Spacing| dain Val B .
Mo | o | G | e | G W m | NG| g s st ()
¥
Bip Pratr  lasi
Higher Page
a2 {nm -
tgpiay
ore Ul
Peak
Prmtr
Genter it
1867.800 pip ;
Span Prtr
13, Tom
Start
f6
o0 6
Ston
1564, 65
Res:P. 2rm(B. 150mm) - Pl AvgriBd s Swplgri@@i -~ Of f
Vi 100H2 2 SmiQFf s intyliOff s + i{
Graph Appli- Measure Title Cal Cond i = E'Others (s )
cation Moda { tiondi

In the Table mode, the wavelength, level, SNR, and spacing of up to 16 peaks
can be displayed simultanecusly. In addition, the peak wavelength and spacing
can be displayed as frequency.

The frequency fis found from the wavelength A in a vacuum using the following

equation:
f=
A

Where, ¢ =2.99792458 x 108 {m/s).

NOTE:
This function is an option. It can only be used when Opticn 10 is instatled
in the MS9710B.
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The following table lists the names of the data found by this function and the

meaning.

ltem (Key Name)

Operation and Setting

Next Page

Scrolls detected-peak data display range to next
page

Last Page

Scrolls detected~peak data display range to previ-
ous page

Dispiay Mode

Selects display mode from Mulipeak, SNR, Rela-
tive {and Table when Option {0 installed)

Peak Prmtr

Sets peak detection Slice Level and detection
method. The peak detection method can be se-
lected from either detection of the maximum peak
or the half width center wavelength using Thresh-
old analysis. In the maximum peak detection
method, the maximum point is detected as the
peak and analysis is performed asing that wave-
length and level. In the Threshold method, the in-
termediate value between two wavelengths below
the level set at Cut Level from the peak and the
peak are used as the analysis values,

Dip Prmtr

Sets noise detection method in SNR display
mode. The detection direction is the left side of
the peak at Left, the right side of the peak at Right
and whichever side has the larger jevet at Higher.
At (LA4R)/2, the average value of Left and Right is

 used as the noise value. In addition, it is possible

to set whether or not to perform normalization us-
ing the effective resolution of the noise level.
This key is only enabled in the SNR and Table
display modes.

aM

Sets whether or not to detect at point X nm in di-
rection set at Dip Prmtr from SNR display noise
peak. When this parameter is set to Off, the dip in
the direction set at Dip Prmtr is detected automati-
cally. This key is only enabled in the SNR and
Table display modes. :

Ref. No

Sets reference peak namber for Relative display.
This function calculates the wavelength and level
relative to the peak set as the reference peak. The
reference pezk is indicated by a marker cn the
spectrum. This key is only enabled in the Relative
display mode.

Page Top No.

Sets peak number displayed at head of page in
Relative display mode. This key is only enabled
in the Relative display mode.

Off

Quits WDM function
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<Peak Prmir Setting Windows

s Pea;( Prmtf o e o A ]
S.level ... 30 4B

Peak Type ...  Max

Threshoid Cut Level ... 3.0dB

i

Set the target for peaks to be analyzed up to X dB below the maximum peak at
S.Level in the Peak Prmtr window. Select whether to use the wavelength of the
point with the maximum measured fevel (MAX), or the center wavelength using
Threshold analysis (Threshold) as the peak wavelength detection method at
Peak Type. In both cases, the peak level is the level of the point measured as the
peak.

<Dip Prmtr Setting Window>

emmoy Dip metr P L 5
Dip Type .....Higher Left Right

L

Set the noise detection method to use the SNR evaluation at Dip Type in the Dip
Prmtr window. The SNR is calculated at the noise level at the peak of the left
side for Left, the peak of the right side for Right, the higher of the left or right
sides for Higher, and the average of the left and right side for (L+R)/2. Inaddi-
tion, when Normalize is On, the value detected as the noise is divided by the set

effective resolution to normalize the noise level per unit resolution {1 pm) and
the SNR is calculated. :
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. The following table Hsts the names of the data found by this function and the

meaning.
Data Name Meaning
No. Pezk No. Appends sequential number from short

wavelength side to detected peak,

W1 (nm} or Signai (nm)  Peak wavelength. Displays peak wavelength.

Signal (GHz) Peak wavelength. Calculates and displays fre-
quency of peak wavelength.
Only displayed when Display Mode is Table,:

vl (dBm) Peak level. Displays peak ievel,
Peak count Peak count. Displays total number of detected
peaks.

Gain Var Gain Variation. Displays level difference be-
' tween maximum and minimum peaks.
Only displayed when Display Mode is SNR or
Table.

SNR or SNR (¢ nm) Displays Signal to Noise Ratio. Displays SNR (e
nm) or noise level normalized by effective resolu-
tion when Resolution Normalize of Dip Prmter is
On. '

Only dispiayed when Display Mode is SNR or
Table. :

LR Displays SNR noise detection direction.
Only displayed when Display Mode is SNR or
Table.
1. represents left side, R represents R side and A
represents average of left and right sides. '

Spacing (nm) Spacing. Displays wavelength difference be-
tween peaks.
Only displayed when Display Mode is Relative or
Table.

Spacing {Hz) Caiculates and displays wavelength difference be-
tween peaks as frequency.
Only displayed when Display Mode is Table,

W1-Ref (nm) Relative wavelength. Displays wavelength differ-
ence from reference peak.
Displays wavelength difference between peaks.
Only displayed when Display Mode is Relative.

Lvi-Ref {dB) Relative level, Displays level difference from ref-
erence peak.
Displays wavelength difference between peaks.
Only displayed when Display Mode is Relative.
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S.Lever

Setting Ranges

S. Level can be set in the range from | to 50. Al can be set in the range
0.01 to 20 nm and the Peak Prmtr Threshold Cut Level can be set in the
range 0.1 to 50.0 dB.

Ref Peak No. cannot be set outside the number of detected peaks.

Caiculation and Processing

At WDM analysis, up to 128 peaks below the maximum peak that are
larger than the threshold level set by S.Level of Peak Prmtr are detected
from the short wavelength side and analyzed.

Peak Left+— [} — Right

The peak level Lp [dBm] detects the value of peak point a. The peak
wavelength Ap is the wavelength of peak a when Peak Type of Peak Prmtr
is set to MAX and the half-width center wavelength of the peak when Peak
Type is set to Threshold.

When Display Mode is set to SNR or Table, the SNR value is calcuiated as
follows:

' L.,
SNR =10 log [-Lmj : [dB1

Where,

. Lg,,; Max. point a linear value [W]

L, Noise level linear value {W]



5.9 Application Measurement Functions {Application Card (£2))

When AR is Off, if Dip Type of Dip Prmir is set to Left, the noise level
LNLin is the level of dip point b at the short wavelength side of the peak; if
Dip Type of Dip Prmer is set to Right, it is the level of dip point ¢ at the
long wavelength side of the peak. When Higher is set, the level of dip
poinit b of the higher of the left or right side {left side in above figure) is
uséd. When Average is set, the average of the sum of the left and right
sides is used:

LN[Jnl.rﬂ + L.ML il

Lo = )

When A is On, if Dip Type of Dip Prmtr is set to Left, the noise level L |
is the level of point d separated just by AR at the short wavelength side

from the peak; if Dip Type of Dip Prmtr is set to Right, it is the level of
point e separated just by AX at the long wavelength side from the peak.
Similarly, when Higher is set, the level of the higherA paint on the left or
right side separated by Ak from the peak (left side in above figure) is used.
When Average is set, the average of the sum of the two points on left and
right sides separated by A from the peak is used:

Lyuut L

‘NLiuRight

Ly, = )

In addition, when Resolution Normalize of Dip Prmtr is On, the noise level
is calibrated by the resolution and the SNR is calculated relative to the

level 1., per 1 nm {resolution unit) as follows:

Niin

SNR = 10 log (—;L] [dB-nm]}
N

‘Whers,
L', Noise level linear value calibrated by effective resolution [W}
At other than Average, the noise level is calibrated bry the effective resolu-

tion at that wavelength.

I qun

. I f
= R, g Lo

Where,
ReS_(A.x Effective resolution [nm] at noise wavelength 4,

At Average, the noise leve! at the left and right sides is normalized by the
effective resolution at each wavelength.

L Lis +L‘-‘ inRight
Lo = [W“"” o } / Res (us)
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5.10 Special Measurement Modes
(Measure Mode Card £3))

The Measure Mode card selected by pressing (F3) key is used to set the measure-

ment environment.
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5.10.1 Wide Dynamic Range Measurement
(D. range Norm/Hi Function Key (1))

This function switches the dynamic range between Normal (hereinafter referred
as Norm) and Hi. Usually, measurement is performed in the Nomn range, but
when & high dynamic range measurement is required, switch to Hi. The mea-
surement time is longer when the dynamic range is set to Hi than when itissetto
Nom.

Press the (F3) key to select the Measure Mode card and press the D. range Nonm/
Hi function key to toggled the dynamic range between Norm and Hi
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5.10 Speéial Measurement Modes (Measure Mode Card £3))

5.10.2 Peak Hold Measurement (Peak Hold Function Key (12} )

The measurement method for measuring the peak level at each measurement
point during the set gate time is called Peak Hold measurement, Peak Hold
measurement can be used at the same time as measurement of external modula-
tion light.

Press the (F3) key to select the Measare Mode card and press the Peak Hold
function key to set the Peak Hold measurement On. The gate time can be
input using the Data entry keys or Knob. '

When the Off function key is pressed, Peak Hold Measurement is set to Off and
the measurement retumns to normal.

Refer to Section 4.9 “Use of the Optical Light Source” for additional informa-
tion.

(1) Settable Range
The gate time can be set in the range of 1 ms t0 50 5,

Set the gate time to longer than the cycle in order to synchronize with the
modulated optical input.

The response speed of the optical receiver amp varies with the VBW set-
ting. Consequently, when the pulse width of the modulated optical input is
narrow, the VBW must be set to a wide band range.
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510.3 Modulated Light Measurement (Ext. Trig Function Key (13))

By using the Ext. Trigger function, it is possible for the analyzer to monitor
modulated light. The signal used to modulate the light is input to the Ext. Trig-
ger terminal on the back panel of the MS9710B.

The analyzer’s measurements are then synchronized to Ext, Trigger rising
edges. Fine tuning of this sampling point can be achieved by adjusting the delay
time parameter.

Press the (E3) key to select the Measure Mode card and press the Exi. Tripger
function key {T3) to turn Ext. Trigger measurement On. The delay time can be
input using the Data entry keys or Knob.

When the Off function key is pressed, Ext. Trigger is set to Off and the measure-
ment returns (o normal.

(1) Settabie Range
The delay time can be set in the range of 0 to 5 s.

Adjust the delay time so that the measured spectrum becomes maximum.
When the pulse width of the modulated optical input is narrow, the VBW
must be set to a wide band range. :

510.4 Interval Measurement (Interval Function Key (i4))

When performing a measurement using Repeat Sweep, it is possible to set the
Interval Time from the start of one sweep to the start of the next sweep. The
default Interval Time is 0's. :

Press the (F3) key to select the Measure Mode card, then press the Interval fanc-
tion key to display the currently-set Interval Time on the screen. The In-
terval Time can be set using the Data Enter Keys or Knob.

(1) Settable Range
The Interval Time can be set in the range of 0 to 99 5.

When the analyzer sweep period is longer than the set Interval Time, the
message “Intvl:**” is displayed.
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510 Special Measurement Modes (Measure Mode Card £3))

5.10.5 Tracking Measurement (TLS Tracking Function (f5) )

Tracking raeasurement can be performed with the MG9637/MG9638A. The
output wavelengsh of the tunable light source is controlled from the MS9710B

and tracking measurement is performed. In the tracking measurement mode,

the wavelength offset cannot be set using Wi Offset and neither can Auto Mea-

surement nor Power Monitor measurement be used.

Press the (F3) key to select the Measure Mode card and press the TLS Tracking
function key to perform tracking measurement.

M

. | )]

Executing Tracking Measurement

First, use an R8-232C cross-connect cable to connect the MG9637/
MG9638A and the MS9710B. After setting the tunable light source com-
munication conditions and the OSA measurement conditions, execute Ad-
just to TLS and calibrate the tracking wavelength. After selecting the
tracking measurement mode and changing the Center wavelength, execute
calibration using the Adjust 1o TLS function key described in the pre-
vious measurement, Refer to Section 4.11 “Tracking Measurement for

[[ = Section 4.1.1

additional information.

Returning to Normal Measurement

Press the (3 key to select the Measure Mode card, then press the TLS
Tracking function key to return to normal measurement and press
Off function key.

NOTE:

Tracking measurement cannot be used at a resolation of 0.1 nm or less,
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Section 5 Explanation of Screens

510.6 Power Monitor Measurement
(Power Monitor Function Key (15))

This function sets this analyzer to the Power Moniter mode.

(1) Measuring Total Power of Optical Input
Press the (F3) key to select the Measure Mode card, then press the Power
Monitor function key to display the measured power at the top right
of the Graph fieid as shown below and display the function keys on the
right side of the screen.
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VB Tidiz s SmaOff 7 indv1:i0ff 2 £
araoh Joepti- Qnmeasure §i Tivte J cai ficondi- §i others
catioty Mode l tion:
[@ =) (=) (=)

(2) Setting Wavelength Band
This function can improve the accuracy of the Power Monitor measure-
ment. Press the (E3) key to select the Measure Mode card, then press the
Power Monitor function key to display the Wavelength function,
then press the Wavelength function key to specify the Wavelength
Band in which power is to be measured. The user can select from four

popular bands by pressing the Wavelength Band key.

Gy (3 @ @

6328 nm $%50nm 1300 nm 1350 nm

(3) Returning to Normal Measurement
Press the (F3) key to select the Measure Mode card, then press the Power
Monitor function key and press the Off function key.
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5.11 Setting Titles (Title Card £3))

511 Setting Titles (Title Card 4 )

This function inputs titles of up to 30 characters at the top of the screen.
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‘When the Title card is selected by pressing the key, the character selection
window shown above is displayed. Use the Knob 1o move the cursor to the
position of the desired character, or use the function keys to move the cursor and
insert a blank space. The following function keys are displayed in the Functions
displaj’ field at right-hand side of the screen. '

Key Name Description

: Insert Inserts 1 space at cursor position

: Delete Deletes 1 character at cursor position
(13} : & Moves cursor | character left

T Moves cursor | character right

(i5) : Close Confirms input title

: Clear Peletes title
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For example, set the title “YOU” as follows:

(1) Select the Title card by pressing key. The character selection window
is displayed in the middle of the screen.

(2) Use the Knob to move the cursor in the character selection window to the Y.

(3) Move the cursor to the right of Y using the — key pressing the function
key.

(4) Use the Knob to move the cursor in the character selection window io the O

(5) Move the cursor to the right of O using the — key pressing the {(¥4) function
key.

{6) Use the Knob to move the cursor in the character selection window 1o the U.

(7) Confirm the title by pressing the Close function key (5.

To delete an input character, press Delete function key (i2). To delete the en-
tire title, press Clear function key (7).



5.12 Calibration Function (Cal Card (5))

5.12 Calibration Function (Cal Card 9 )

The Cal card displayed by pressing (E5) key is used to calibrate the MS9710B.
Calibration makes it possible to obtain higher-accuracy measurement results,
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CAUTION

If this function is used when no external reference op-
tical signal is input, or when an improper optical sig-
nal is input, subsequent measurement results will not
be correct. ! this occurs, perform the correct calibra-
tion or press the Wi Cal Init function key in the Cal
card displayed by pressing to initialize the calibra-
tion wavelength data.
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512.4 Setting Wavelength Offset (Wl Offset Function Key ({1)}

When the wavelength offset component is input, the spectrum is displaced hori-
zontally left/right. When a positive value is input to the wavelength offset data,
the displayed spectrum of the subsequent measurements is shifted to longer
wavelengths.

Press the {F5) key to select the Cal card and press the Wi Offset function
key (1) to display the “Wavelength Offset +#.4# nm” in the Settings display
field at the top right of the screen to indicate that the wavelength offset can be
input, Input the offset value using the Data entry keys or Knob.

When the wavelength offset is a numeric value other than 0 nm, the characters
WLOFST are displayed at the bottom left of the display.

{1) Settable Range
The wavelength offset can be set in the range of --1.00 nm to +1.00 nm.

5.12.2 Setting Level Offset (Level Offset Function Key (12))

5-88

When the level offset component is inpat, the spectrum i§ displaced vertically
up/down, When a positive value is input to the level offset data, the displayed
spectrum is shifted upwards.

Press the [FB) key to select the Cal card and press the Level Offset {unction
key to input the Wavelength level offset. The value of level can be input
using the Data entry keys or Knob.

When the wavelength offset is a numeric value other than 0 dB, the characters
LVLOFST are displayed at the bottom left of the display.

{1) Settable Range
The level offset can be set in the range of -30.00 dB to +30.00dB.



512 Calibration Function (Cal Card 5))

5.12.3 Calibrating Wavelength using External Wavelength Reference
(W1 Cal (Ext) Function Key (13})

This function uses an extemal wavelength reference to calibrate wavelength,

Press the {£5) key to select the Cal card and press the W1 Cal (Ext) fanction
key to display Execute and Cancel in the Functions display field on the
right side of the screen. When executing calibration, check that the output of the
external wavelength reference is connected to the optical input connector and
press the Execute function key. To stop calibration during execution, press the
Cancel key. ' '

For calibration, use a light source with a stabilized output level. In addition,
before executing calibration, performing Auto Align (automatic optical axis
adjustment) for better level accuracy is recommended. Best results are achieved
when the source is a DFB-LD.

5.12.4 Calibrating Wavelength using Optional Internal Wavelength
Reference {WI Cal (Int) Function Key )

This function is for calibrating wavelength using the optional internal wave-
length reference.

Press the (F5) key to select the Cal card and press the Wi Cal (Int) function
key to display Execute and Cancel in the Functions display field on the
right side of the screen. Before executing calibration, check that the output of
the optional Wavelength reference light source on the back panel is connected to
the optical input connector and that the optical output is on. Press the Execute
function key to start the calibration. To stop calibration while it is executing,
press the Cancel key. '
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5.12.5 Initializing Wavelength Calibration Data
(W1 Cal (Init) Function Key (15))

This function initializes the wavelength calibration data to the factory default
values, If the wavelength calibration fails for some reason, use this function o
return the calibration data to the factory default. '

Press the (F5) key to select the Cal card and press the W1 Cal (Init) function
key (12) to disptay Execute in the Functions display field on the right side of
the screen. Press Execute to initialize the wavelength calibration data.

CAUTION A\

This function overwrites all existing calibration data
with factory default values.

5.12.6 Automatic Optical Axis Alignment
(Auto Align Function Key }

The Auto Align function is used to improve the level accuracy in a particular
band of interest. A reference signai with a wavelength in the band of interest is
input into the MS9710B. The analyzer uses this reference to optimize the posi-
tion of the internal optical axis. The Auto Align calibration should be per-
formed whenever extremely high accuracy is required.

Press the (FB) key to select the Cal card and press the Auto Align function
key to display Execute, Cance! and Init in the Functions display field on.
the right side of the screen. To align the optical axis, select Execute. To stop
auto alignment, press Cancel. In addition, the factory default setting can be
returned by pressing Init.

A DFB-LD reference source is recommended for the auto align calibration.

5.12.7 Calibrating Effective Resolution {Res Cal Function key )

It is possible to calibrate the effective resolution when required, such as at
evalpation of the NF of fiber amplifiers, etc. To calibrate the effective resolu-
tion, press the Res Cal function key at the Cal card. Calibration is started by
Execute. In addition, the current calibration vale canbe initialized by Init. The
resolution cafibration value becomes invalid when the wavelength or resolution
is changed and is initialized.

When calibrating the effective resolution, always set the wavelength and resolu-
tion to be used at measurement and use a DFB-LD with a wavelength close to
the center wavelength as the calibration §§ght source.
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513 Saving and Recalling Measurement Conditions {Condition Card (£8) )

5.13 Saving and Recalling Measurement Conditions
(Condition Card (t8) )

Up to five different measurement conditions can be saved to internal memory.
The measurement conditions can also be returned to the factory default settings.
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The meastrement conditions are as follow:

Wavelength

Center

Span

Start

Stop

Value in Alr/Vacoum

Level Scale

Scale Select

Log (/divy
Reference Level
Linear Level

Opt. ATT On/Off

Resolution

Actuzal Resolution
VBW

Average On/Off
Smooth Or/Off
Sampling Points
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5.13.1

5-102

Optical Att On/OLT
Interval Time
Dynamic Range
Graph

Meod. Mode
Analysis/Application

Saving Measurement Conditions
(Condition Save Function Key ({1))

The curretit measurement conditions can be saved to memory number | to 5.

Press the (F8) key to select the Condition card, then press the Condition Save
function key to display the Condition Save screen as shown below.
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Input the number in the range | to 5 at Memory Number at the top left of the
screen using the Data entry keys. The current settings are saved when the Ex-
ecute function key is pressed.

CAUTION A\ -

This function overwrites the previous contents of the
selected memory.




5.13 Sa\iing and Recalling Measurement Conditions (Condition Card (£8)) -

5.13.2 Recalling and Initializing Measurement Condlttons

(Recall Function Key (12 (12))

This function recalls saved measurement conditions.,

Press the (F8) key to select the Condition card, then press the Recall function
key to display the Recall screen as shown below.,

J
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Select the desired Memory Number at the top left of the screen, then press the

Execute function key to recall the measurement conditions.

When

Memory Number 0 is selected, the factory defzuit memory conditions are re-

called.

CAUTION A\

This function overwrites the currently-set conditions
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5.13.3 Listing Current Measurement Conditions
(View Function Key (14))
This function displays the cutrently-set measurement conditions.

Press the key to select the Condition card, then press the View function
key to display condition View screen as shown below. Refer 1o Appendix
B “Factory Default Seutings” for additional information.
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On this screen, press the Next Page function key to display the system

setting conditions as shown below. To return o the measurement conditions
screen, press the Last Page function key (=)

Aaritsy SG-01-01 84102 e,
<< Measuring Condition View IRDIINBIFIIIIIIDIIDISIIIDIIIIIINIIY
e [hed
Faga
Title
My GPIB Address : 8 Page

Printer Farameier
Davice Selact ¢ Int
Dovice GPIB Address @ 1T

AR60]

File Parametar

Fite Option 1 . bop
File ID 1 Number
File fode 1 t.44n

i
Jelele

~b

<<(<(<<<<<<<((((<<<<((((<{<<<<<<<)>)))>>)>>)))>>>>>>>>>>>>>)>>>))> g’

= e e et ] o
OOEOE ® 6

5-104



5.14 Other Functions (Others Card E1))

5.14 Other Functions (Others Card ) )

The following items can be set in this card:
+ Printer Parameters
+ Display Colors
» GPIB Address
.« Backlight On/Off
+ System Date-Time
» Buzzer On/Off
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Setting Printer (Printer Prmtr Function Key )

This function switches between the internal and external printer, and selects the

5.14.1

type of external printer.

Press the (F7) key to select the Others card, then press the Printer Prmtr function
key to display the following screen.
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The following function keys are displayed in the Functions display field at

right-hand side of the screen.

Key Name Description
T Moves cursor up (select set item)
4 Moves cursor down (select set item)
(i3} : &« Moves cursor to the left {change setting contents)
1= Moves cursor to the right
{change setiing contents)
: Close Confirms setting contents and closes window

The descriptions of each settings are as follows,

Setting tem Description
| Device Type Int o Internal  printer
HP2225 ... Externally-connected printer (GP1B)
VPR30 ...... Externally-connected printer {GPIB)
Device Address Printer address
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5.14 Other Functions (Others Card 7))

5.14.2 Setting GPIB Address (GPIB Address Function Key (72))
: ' This function sets the GP1B address of the MS9710B.

Press the (F7) key to seiect the Others card and press the GPIB Address function
key (T2) to input the address using the Data entry keys or Knob., When the Data
entry keys are used, press the Enter function key to complete the setting.

{1) Settable Hange
The address can be set in the range of 0 to 30,
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Section 5 Explanation of Screens

5.14.3 Setting Date and Time (Date/Time Function Key (13))

This function sets the date and time of the intemal timer.

Press the (F7) key to select the Others, then and press the Date/Time function
key (3] to display the following screen.

{~ =
/nritse I,
W A 8 B8
tkr G o c-p 4 @
Nofmad ( A ) i
Bn ¥
18 2B
div < @
e[z Date # TiMe
Oisplay. . off Ef
= Date. ... g5 - @l - Bt -
30 QD Time. ..o B34
dBm| |,
Close
1182.Brm 50 Gnmodiv 135¢. Brm in Bir 1680, B |
Ras:1- B s Avg: OF £ 7 SmpigiBRl 4 i
VB 1kHz s SmOFF < IntvhiDEF - 7 OALE OFF S
Sraph JiAppti- Measure Title Cal Condi- [0‘thers
cation Mode tiong
o ® () o

The following function keys are displayed in the Functons display field at
right-hand side of the screen. Use the function keys to select the item indicated
by the reverse displayed cursor.

Key Name Bescription

a0 Moves carser up (select set item)

4 Moves cursor down (select set item)

D Moves cursor to the left (change setting contents)

L Moves cursor to the right {change setting con-
tents)

: Close Confirms setting contents and closes window
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5.14 Other Functions {Others Card £7))

The descriptions of each settings are as foilows,

Setting item Descriptions
Display Sets whether or not to display the date and time on
the screen
On .o Date/Time Displayed
Off............ Date/Time Not Displayed
Date Sets date
- Time Sets time
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Section 5 Expianation of Screens \

5.14.4 Setting Screen Display Color
(Display Color Function Key (14})

This function sets the display color.

Press the (F7) key to select the Others card, then press the Display Color fune-
tion key to display the foilowing screen. The following function keys are
dispiayed in the Functions display ficld at right-hand side of the screen.

{Jse the Knob 1o set the numeric values describing the RGB color distribution.
When the Std. Color function key is pressed, the display color is returned
to the standard display color,
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The following function keys are displayed in the Functions display field at

right-hand side of the screen. Use the function keys to select the item indicated
by the reverse displayed cursor.

Key Name Bescription

.7 Moves cursor up (select set item)

(2):4 Moves cursor down (select set item)

D Moves cursor to the left (change setting contents)
- Moves cursor to the right
{change setting contents)

: Close Conflims setting contents and closes window

: Std. Cotor The display color is returned to the standard dis-

: play color
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5.14 Other Functions (Others Card £7))

{1) Settable Range
The range can be set from 0 to 7.

5.14.5 Setting Backlight Off Time (Backlight Function Key (i5))

This function sets the Keypad idling time before the LCD screen is turned Off.
When the backlighting is Off, it is switched on as socn as any key is pressed.

Press the key 1o select the Others card, then press the Backlight function

. key (15}, then inpat the time increrment until the backlighting is switched off.
The time can be set using the Data entry keys or Knob. If O min is set, the
backlighting is never switched Off.

{1} Settable Range
The time can be set in the range of 0 to 7. A setting of O min means that the
backlighting is not switched Off.

5.14.6  Setting Buzzer On/Off (Buzzer On/Off Function Key (16) )

This function sets whether or not the buzzer sounds when an error occurs. Press
the key to select the Others card, then press the Buzzer Or/Off function
key (8], The setting is toggled On/Off each time the key is pressed.

« On ..oceen, Buzzer sounds
« Off .......... Buzzer does not sound
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Section 5 Expianation of Screens

5147 Setting RS-232C (RS-232C Prmtr Function Key (7))

This function switches the remote-contro! interface to either RS-232C or GPIB
and sefs the R§-232C communication conditions.
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Press the (F7) key to select the Other card, then press the RS-232C Prmtr func-
tion key to display the following screen.
When the interface is selected using the function keys, the RS-232C communi-

cation conditions can be set.

Use the T and | keys to move the cursor to the items to be sel.
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The following function keys are displayed in the Functions display field at

right-hand side of the screen. Use the function keys to select the item indicated

by the reverse displayed cursor.

Key Name

Description

Gi:1

Moves cursor up (select set itern)

2:4

Moves cursor down (select set item)

{3): «

Moves cursor to the left {change setting contents)

D Moves cursor to the right (change setting con-
tents)
: Close Confirms setsing contents and cioses window




5.14 Other Functions (Others Card (F7) )

The descriptions of each settings are as foilows,

Setting Hem

Bescription

Hterface

Selects remote control interface from GPIB and
RS-232C, RS-232C cannot be used for remote
control interface in tracking measurement with
TLS.

Speed

Selects communication speed from 9600, 4200,
2400, 1200, and 600 bps

Parity

Selects parity bit

None.......... Does not zdd parity bit
Even . Adds even parity bit
0dd ........ Adds odd parity bit

Character length

Selects characier length

Stop bit

Selects nurber of stop bits
| S Adds 1-bit stop bit
2 ieimeeenens Adds 2-bit stop bit
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Section 5 Explanation of Screens

5.15 Marker Select Screen (Marker Select Key )

5114

To make waveform analysis easier, the MS9710B has wavelength markers A
and B, level markers C and D, trace marker TMkr, and delta marker A Mkr.
When the Marker Select key is pressed, the Marker card is displayed and
the items in the Functions display field change as shown below.
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5,15 Marker Select Screen {Marker Select Key )

5.15.1 Setting Wavelength Markers
(» Mkr_A Function Key , . Mkr_B Function Key (32} )

Wavelength markers A and B (. Mkr_A, & Mkr_B) are displayed as vertical
iines in the Wavelength display field. The wavelengths at the markers A and B
as well as the difference between the two markers (B-A) are displayed in the
Marker display field at the top of the screen. These markers cannot be used with
the 3D dispiay.

Press the Marker Select key of the Marker keys to display the Marker
card. Select 2 Mkr_A with the function key ({1}, or & Mkr_B with the function
key (¥2). Both the markers can be displayed but cnly the selected marker can
be moved using the Data entry keys or Knob. To determine a wavelength, move

a marker to that position using the Knob and read the wavelength displayed in
the Marker display field. To move a marker to a known wavelength, input the
wavelength using the Data entry keys and select the units using the function
keys at the right side of the screen.

Wavelength marker A is always displayed at the short wavelength side and
Wavelength marker B is always dispiayed at the long wavelength side.
When a marker is moved, if it seems likely to move over the other marker, both
wavelength markers move simultaneously, However, when Option 10 is ia-
stalled, when the Wavelength card frequency display switching is set to fre-
quency (freq), the frequency equivalent to the wavelength is displayed.

To delete the wavelength markers, press the Erase function key {7
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5.15.2 Setting Level Markers

(LMkr_C Function Key (i3}, LMkr_D Function Key (4} )

Level markers C and D (LMkr_C, LMkr_Dj are displayed as horizontal lines in
the Wavelength display fleld. The difference between the two markers (C-D)
(relative scale) or (/D) (Haear scale) is displayed in the Marker display field at
the top of the screen. These markers cannot be used with the 3D display.

Press the Marker Select key of the Marker keys to display the Marker
card. Select LMkr_C with the function key , or LMkr_D with the function
key (f4). Both the markers can be displayed but only the selected marker can
be moved using the Data entry keys or Knob. To determine a level, move a
marker to that position using the Knob and read the level displayed in the Level
display field. Tomove a marker to a known level, input the level using the Data
entry keys and select the units using the function keys at the right side of the
screen.

When markers C and D are both active, marker C indicates the higher level, and
D the lower level. When moving markers, at the point where one marker will

pass the other marker, both markers move simultaneously.

To delete the level markers, press the Erase function key (I7).

5.15.3 Setting Trace Marker (TMkr Function Key )
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The Trace Martker {TMkr) is a marker for tracing the measured spectrum, The
wavelength and level at the point specified by the Trace Marker are displayed
on the screen. With Trace A&B, the wavefomm of the selected memory can be
traced. This marker cannot be used with the 3D display.

Press the Marker Select key and then press the TMkr function key in the dis-
played Marker card, The trace marker moves when the knob is turned and the
wavelength and level are displayed in the Marker field. When the wavelength is
input using the ten Data Entry keys and the units are selected with the function
key, the Trace Marker moves to the specified wavelength. The level at this
point can be read from the Marker field. However, when Option 10 is installed,
when the Wavelength card frequency display switching is set to frequency
(freq), the frequency equivalent to the wavelength is displayed.

To delete the trace marker, press the Erase function key (7).



5.15 Marker Select Screen (Marker Select Key (85 )

5.15.4 Setting Delta Marker (A Mkr Function Key (f&))

The Delta Marker (A Mkr) is a marker for tracing the spectrum in the same way
as the Trace Marker, but it displays wavelength difference and level difference
from the Trace Marker in the Marker display field. A Mkr can be used with
Trace A&B. This marker cannot be used with the 3D display.

Press the Marker Select key and then press the A Mkr function key at
the marker card. The A marker moves when the knob is turned, To move the
A marker to a specific peint, input the wavelength using the ten Data Entry keys
and select the units with the function key. However, when Option 10 is in-
stalled, when the Wavelength card frequency display switching is set to fre-

quency (freq), the frequency equivalent to the wavelength is displayed.

To delete the trace marker, press the Erase function key (7).

5.15.5 Deleting Markers (Mkr Erase Function Key (i7) )

This function deletes all markers except the Zone Marker.

Press the Marker Select key of the Marker keys to display the Marker card
and then press the Erase function key (7).

5.15.6 Setting Trace Marker—Center Wavelength
(TMkr—sCenter Key )

When the TMkr—Center Key of the Marker keys is pressed, the Trace
Marker wavelength is set to the Center wavelength and the screen is redrawn.
This function cannot be used in the Trace A&B, Trace A-B, and Trace B-A.
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516 Zone Marker Screen (Zone Marker Key (&2) )

Press the Zone Marker key of the Marker keys to display the Zone Marker
card as shown below and activate the zone marker. The zone marker specities a
subset of the wavelength range for measurement and analysis. The zone marker
offers a simple alternative to zooming by manually changing Span.
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5.,16.1 S'etting Zone Center (Zone Center Function Key )

This function sets the Center wavelength of the zone marker. When the Zone
Center is changed, the interval between the two zone marker lines is maintained
while the two lines move along the wavelength axis. This function cannot be
used with the 3D display.

Press the Zone Marker key of the Marker keys to display the Zone Marker
card and press the Zone Center function key (7). When the Knob is turned, the
interval between the two zone marker lines is maintained while the two lines

move along the wavelength axis. 1fa value is inpus using the Data entry keys,
the zone markers move to the specified position.

The zone marker can be moved anywhere within the screen display. Conse-
quently, the range of values that can be set at Zone center changes with the Zong
width setting. For example, if the Zone width has already been set to the full
width of the screen, the Zone center cannot be changed.
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5.18 Zone Marker Screen (Zone Marker Key )

5.16.2 Setting Zone Width (Zone Width Function Key (72) )

This function sets the interval between the two lines of the zone marker. It
cannot be used at 3D displays.

Press the Zone Marker key of the Marker keys to display the Zone Marker
card and press the Zone Width function key (F2). Set the width between the
two lines of the zone marker using the Data entry keys or Knob. The range can
be set within the Graph display field.

5.16.3 Setting Zone—Span (Zone—Span Function key (73))

This function sets the zone delimifed by the zone marker as the Span. This
function cannot be used with the 3D, Trace A&B, Trace A-B and Trace B-A
displays.

Press the Zone Marker key of Marker keys to display the Zone Marker
card and press the Zone—Span function key ((3).

5.16.4 Zooming-In/Zooming-Cut
{(Zoom In/Zoom Out Function Key (14) )

This function expands the display of the zone deiimited by the zone marker to
fill the entire screen {Zoom Qut}, and rewsms it to the normal display (Zoom In).

Press the Zone Marker key of the Marker keys to display the Zone Marker
card and press the Zoom In/Zoom Out function key (14). The function cannot
be used with the 3D display.

5.16.5 Deleting Zone Marker (Zone Mkr Erase Function Key )

This function deletes the zone marker,

Press the Zone Marker key of the Marker keys to display the Zone Marker
card and press the Erase function key ({7).
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Section 6 Calibration and Testing Performance

This section describes how to calibrate the level and wavelength measurement
accuracy, and execute the performance test of the MS9710B Optical Spectrum

Analyzer.

6.1 Calibrating Level e, 62
8.2 Calibrating Wavelength .....coovcevvvcvecrnee. - 64

6.2.1  Calibration using
Internal Wavelength Relerence.......... 6-4

6.2.2  Calibration using
External Wavelength Reference ........ 55
6.3  Testing Performance ..o mviciereereeccnnninens 5-6
6.3.1  Checking Wavelength ... g-7
8.3.2 Checking Leval . i 8-8
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Section 8 Calibration and Testing Performance

6.1 Calibrating Level

(1) Inputting Reference Level Light
Connect the output of a single-mode oscillation light source {calibrated
with an optical power meter to a level of —30 dBm minimum} o the input
of the MS9710B. A suitable light source would be a 1.3 um or 1.55 pm
DFB-LD. Calibration cannot be performed accurately with a multimode
light source such as an FP-LD, The foliowing diagrams show a typical
setup for calibration.

Optical power

meter
. MLE0O1A (Main unit)
Light source MAQ712A (sensor)
MGI001A (Main unit) | Optical spectrum
MG0E47C (1.3 um DFB-LD) or analyzer
Light switch, 3dB coupler MS9710B

(2) Adjusting Optical Axis
Press the key to select the Cal card and press the Auto Align fimction
key (¥8), then select Execute. It takes about 1 minute for automatic align-
ment of the optical axis. During calibration, “Calibration Execute” is dis-
piayed; all other keys except Cancel are disabled.
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6.1 Calibrating Level

{3) Adjusting Level Offset

(a) Connect the tester and measuring instruments as shown below.

MGB001A
Stanllized
Light
Source

MNSE10B
Tunable
Opticai

Attenuater

MLSCO1A
Optical Power
Meter

MS97108
QOptical
spectrum
analyzer

{b) Set the wavelength output mode of the MGOOOLA Stabilized Light
Source to the CW mode, and set the MIN9610B Tunable Optical At-
tenuator so that the level measured by the ML9001A Optical Power

Meter is ~23 dBm,

{c) Connect the output of the MNS610B to the MS9710B.

(&) Press the Repeat key to repeatedly measure the reference level,
and press the Peak Search key of Marker keys to display the

peak level.

(e) Press the (F5) key to select the Cal card, then press the Level Offset key
(72) and adjust the Peak Level value to -23 dBm using the Knob. This
adjusiment value (offset) is saved even when the power of MS9710B

is switched off.
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Section 6 Calibration and Testing Performance

6.2
6.2.1

6-4

Calibrating Wavelength

Calibration using Internal Wavelength Reference

M

2

(3)

{4}

inputting Reference Wavelength Light

To adjust the optical axis, connect the output of a single-mode osciliation
light source with a fevel of --30 dBm minimum to the optical input connec-
tor of the MS9710B. A suitable light source wouldbe a 1.3 pmor 1.55 um
DEFB-LD. Calibration cammot be performed accurately with a muitimode
light source such as an FP-LD.

Adjusting Optical Axis

Press the Cal card (F8) key and press the Auto Align function key (186},
then select Bxecute. It takes about 1 minute for antomatic alignment of the
optica} axis. During calibration, the message “Execute Calibration” is dis-
played; all other keys except Cancel are disabied.

inputting Reference Wavelength Light

Set the optional reference wavelength light source to On and use SM fiber
to connect the output on the back panel of the MS9710B to the optical
input connector on the front panel.

Executing Wavelength Calibration

Press the Cal card (F5) key and press the Wi Cal (Int) function key (fa),
then select Execute. During calibration, the message “Execute Calibra~
tion” is displayed; all other keys except Cancel are disabled, This cali-
brated condition is saved evea when the MS9710B is switched Off.



6.2 Calibrating Wavelength

6.2.2  Calibration using External Wavelength Reference

(1)

@)

&)

Inputting Reference Wavelength Light

"Connect the output of a single-mode light source calibrated with an optical

wavelengih meter to the input of the MS9710B. A suitable light source
would be a 1.3 pm or 1.55 pm DFB-LD with output power of -30 dBm
minimum Calibration cannot be performed accurately with a multimode
light source such as an FP-LD.

Adjusting Optical Axis

Press the Cal card key and press the Auto Align function key (£6),
then select Execute, It takes about | minute for automatic alignment of the
optical axis. During calibration, the message “Execute Calibration” is dis-
played; all other keys except Cancel are disabled.

Executing Wavelength Calibration

Press the key to select the Cal card, then press the W1 Cal (Ext) func-
tion key and select Execute. During calibration, the message “Ex-
ecute Calibration” is dispiayed; all other keys except Cancel are disabled,

NOTE:

(4)

The value measured by the Anritsu MEP9630A Optical Wavelength Meter
is the absolute value of the wavelength in a vacoum. When using the
MF9630A for wavelength calibration, set the MS9710B wavelength dis-

play to the wavelength in a vacuum.
[ section 5.1

Adjusting Wavelength Offset

Press the Repeat key to repeatedly measure the reference wavelength and
read the Peak wavelength using the Peak Search key of the Sweep
keys. Press the Cal card (F5) key, then press the W1 Offset function
key and use the Knob to adjust the Peak wavelength value to the
wavelength of the external wavelength reference. This adjustment value
{offset) is saved even when the MS9710B is switched off.
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Section 6 Calibration and Testing Performance

6.3  Testing Performance

The following items are tested to confirm the performance of the tester.

(1) Wavelength accuracy
{2} Level accuracy

Clean all connectors before testing performance, In addition, allow the tester to
warm up sufficiently and always make sure to execute the caiibration described
in Section 6.1 “Calibrating Level.”

The specifications for the test items and the measuring instruments required for
measurement are shown below. However, the following specifications are the

values obtained using the optional reference light sousce,

‘Wavelength accuracy +50 pm (0.1, 0.2 Resolution}
+100 pm (0.5, | nm Resolution)

Level accuracy +0.4 dB (0.1 nm min. Resolution, =23 dBm input)

(1} Wavelength accuracy

(a) Tunable light source MG963TA
Wavelength range ..vevecsimsninsns 1500 to 1580 nm
Setting Resolution evereeseesomsssesenn 1 pm
Wavelength 4CCUFACY .oinvvunsnenn F0.1 B
Wavelength stabifity .cococrveeeercnnnae +100 MHz
Wavelength reproducibility .......... +35 pm

{b) Optical Wavelength Meter ~ MF9630A
Wavelength 18088 e eeveiesnrescorans 600 to 1600 nm
Wavelength aCCUTACY rvvvereseceseans +0.5 ppm

{2) Level accuracy

(a) Stabilized light source MGS001A + MG0948C
Wavelength .oooinenes 1550220 nm
Level StaBIItY woreeverserersressssesnes 0.05 dB

{constant iemperature, 1 hour)

(b} Optical power meter MLOOG1A + MAS714B

Level range —47 t0 423 dBm

Level ATty verevsersssrnnscaneases £0.15 (-37 to +23 dBm})

Level 8CCHTATY worerorersececmisemennns 25 Jo (measured light 23 dBmj
(¢} Tunable light source MN9610B

Wavelength Tange «w.oeenewennns 1100 to 1650 nm

Maximum atteniation v 60 dB

Switching reproducibility e .01 dB

Refer to Appendiz G “Example of Performance Test Results Record Sheet” for
an example of test results record. Either copy the page or create a similar table
&6 to record the test results in your convenience,



6.3 Testing Performance

6.3.1 Checking Wavelength

{1}y Setup
Connect the tester and measuring instruments as shown below.

MGEE37A Optical Coupler MFO830A

. Optical
Tunable Light
Source p Wavelength

Meter

MS971CB
Optical
spectrum
analyzer

(2) Test Procedure

{2) Set the wavelength output mode of the MG9637A tunable light source
to the CW mode and set the MGO637A so that the wavelength mea-
sured by the MF9630A Optical Wavelength Meter is 1550 nm.

(b} Connect the cutput of the MG9637A 1o the MS9710B and measure the
spectrum. At this time, it is important that the wavelength value dis-
play is for a vacuum,

(¢) Check that the difference between the spectrum Peak wavelength mea-
sured by the WDM Network Tester and the value measured by the
Optical Power Meter is within the specifications,

(d) Repeat steps {(2) through (¢} for the following wavelengths.
1530 nm, 1540 nm, 1550 nm, 1560 nm, 1570 nm
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Section 6 Calibration and Testing Performance

6.3.2 Checking Level

{i} Seilup
Connect the tester and measuring instruments as shown below.

MGROO1A MNGE10B
Stabilized Tunable | ONQILQ{'J%‘ A
Light Optical ptical Power

Seurce Aftenuator Meter
MS837108

Cptical
spectrum
analyzer

(2) TestProcedure

(a) Set the wavelength output mode of the MGSO0OIA Stabilized Light
Source to the CW mode and set the MN9610B Tunable Optical At-
teruator so that the level measured by the MLOCO1A Optical Power
Meter is 23 dBm.

(b} Connect the output of the MN9610B to the MS59710B and measure the
spectrum.

(c) Press the @ key to select the Analysis card and press the Spectrum
Power function key to analyze and calculate the total power of
the measured spectrurn.

(d) Check that the difference between the calculated total power and the
value measured by the Optical Power Meter is within the specifica-
fons.
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Section 7 Maintenance and Troubleshooting

This section describes the periodic maintenance procedures, storage precau-
tions, transporting and troubleshooting of the MS9710B Optical Spectrum Ana-

lyzer.

7.1 Periodic Maintenance ... 7-2
7.1.1  Cleaning EX{eriorn .o eecionrcenecvinne 7-2
7.1.2  Cleaning Screen ....ccovvcvvcenvccinien. 142
7.1.3  Cleaning Ferrule ..o 7-2
7.1.4 Cleaning the Cable Ferrule ....ococeras 7-3

7.2  Storage Precautions i 7-4

7.3 Transporting cevericnnnii e 14
7.4 TroubleShootNG e essea i rarsnresamrinns 175
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Section 7 Maintenance and Troubleshooting

7.1
7.1.4

7.1.2

7.1.3

Periodic Maintenance

Cleaning Exterior

If the exterior of this analyzer becomes soiled, or before long-term storage,
clean off using a soft cloth lightly moistened with soapy water. Do not use
{hinners or benzene solvents which will damage the case.

Cleaning Screen

If the LCD becomes soiled, wipe it gently with a clean cloth. If it is very dirty,
clean it by wiping gently with a soft cloth lightly moistened with soapy water. .

CAUTION A

The MS9710B uses micron-precision components; do
not disassemble or lubricate it.

Cleaning Ferrule

Remove the optical input connector as described below and clean inner part of
the ferrule before the measurement.

(1) Open the connector COvVer.

(2) Lift the connector lever uniil it unlatches and carefully remove the connec-
tor.

@— Connector lever




7.1 Periodic Maintenance

{3y Carefully wipe any dirt from the end face of the ferrule.

(4) Carefully refit the optical input connector taking care not to scraich or
otherwise damage the end face of the ferrule.

7.1.4  Cleaning the Cable Ferrule

To clean the end of ferrule at the end of cable, use Ferrule Cleaner (Z0282)
which is one of the related parts,

CAUTION A

If alcohol is used to clean the end of ferrule using cot-
ton bud, dirt can be left when the alcohol vapors. To
clean the optical fiber cable, use Ferrule Cleaner
{20282) to which solvent such as alcohol is not re-
guired {o apply.

CAUTION A\

Make sure to c¢lean the surface of inside ferrule and
optical fiber carefully before measurement.
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Section 7 Maintenance and Troubleshooting

7.2  Storage Precautions

Do not store this analyzer where:

s The temperature exceeds 60 °C or is less than 20 °C

-

It will be exposed to direct sunlight

» It is very dusty

+ High humidity will cause condensation
« There are active gases.

7.3  Transporting
Note the following precautions when repacking the MS9710B for transport.

. + Repack this analyzer in the original packing that the analyzer was delivered
in.
= Instruct the shipper to keep this analyzer horizontal as much as possible dur-
ing shipping.

If the original packing cannot be used for some reason, repack as described
below, :

(1} Fit the protective covers (sold separately) to the front panel.

(2) Wrap this analyzer in a plastic sheet.

(3) Put this analyzer in a cardboard, wooden or aluminem box 10 to I5 cm
larger than the analyzer on all sides.

(4) Pack 10 to 15 cm of shock-absorbent materiai around the analyzer on ail
sides.

(5) Securely bind the box using packing cord, adhesive tape, bands or other
means.




7.4 Troubleshooting

7.4

Troubleshooting

Problem

Probable case

Solution

No power

Power switch not on

Switch on.

AC power cord not property
connected 10 AC inlet or AC
socket

Connect AC power cord.

Fuse blown

Find reason why fuse blew and change fuse.

[ section 3.10

Initizlization screen not
completed within 2 minutes
after power-cn

Turn OFF the power supply. Then, turn it ON
again. If the same condition persists, turn OFF
the power and call service engineer.

Cannot connect optical fiber
cord

Optical fiber cord and opti-
cal input connector mis-
matched

Change to correct optical input connector.

[ section 3.9

Fiber and comnector mis-
aligned

Check alignment and reconnect.

Waveform not displayed
when either Single or Repeat
key pressed

Trace B selected while
measuring with Memory A,
or vice versa '

Set correct memeory to display trace.

[[=" section 6.6

Modulation measurement
mode set and external sync
signal input incorrect

Set modulation measurement to Off or input correct

sync signal.
[[=" section 5.10

Measurement {sweep) is slow.

VBW is set too narrow,

To sweep at high speed, set VBW wide,

i]:»§=‘ Section 5.3

Point Average is set.

To sweep at high speed, set Point Average Off.

I=" Section 5.3

Sampling point number is set

To sweep at high speed, set small Sampling point

; number,

rge. .

too sacge [[& section 5.3
. To sweep at high speed, set dynamic range to

Wide Dynamic Range mode Norral ri ode. g P Y $

is set.

[@ Section 510
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Section 7 Maintenance and Troubleshooting

Problem

Probable case

Solution

Measurement (sweep) is slow.
{Continue)

(Gate Time at Peak Hold is set
o0 long.

Set Peak Hold to Off, or set appropriate Gate Time.

[[5" Section 5.10

Measured spectrum is incor-
rect.

Resolation is set incosrect-
Iy. Set wide Resolution for
narrow-spectrum light soure-
es such as LDs,

Set appropriate Resolution.

[[=" section 5.3

Smoothing point number is
set too large.

Set Smooth o Off, or set appropriate Point No.

[ section 5.3

Trace B is selected while
measuring with Memory A, or
vice versa. Trace A-B or
Trace B—A being used.

Set correct memory for displaying Trace.

[ =" section 5.6

Measured spectrum wave-
length is incorrect.

Calibration incorrect

Calibrate using Cal card. Check wavelength offset
and calibrate.
[[=" section 5.12 and Section 6

Wavelength is displayed (In
Vacuum/In Air) incorrectly.

Select correct measurement condition,

[ =" section 5.1

Measured spectrum level is
incorrect {low).

Fiber cord end face or opti-
cal input connector is dirty.

Clean fiber end face and connecsor.

[@ Section 7.1

Fiber cord is not connected
correctly to optical input
connector.

Check connection of fiber cord to optical input
conzector

Fiber cord is bent excessive-
ly, etc.

Check for heavy object pinching fiber cord or other
stresses on cord.

Calibration is incorrect.

Catibraie using Cal card. Check level offset and
perform optical axis Auto Align.
[[55" section 5.12 and Section 6

Measurement is impossible
due to the noise when
measuring low-level light.

VBW is set too wide.

Set narrow VBW and measured.

[ =" Section 5.3

Measuring with Optical
Attenuator (opticnai} is setto
On.

When measuring low-power light, set Optical

Attenuator to Off.
[[ =" section 5.2




7.4 Troubleshooting

Problem

Probable case

Solution

Measurement is impossible
due to the noise when
measuring low-level lighs.
(Continue)

Resolution is set incorrectly.
Set narrow Resolution for
measuring wide-spectrum
light sources such as LEDs.

Set appropriate Resolution,

{5 section 5.3

Method does not change
when Peak/Dip Search is set
to Off.

Erase markers at Marker Select screen.

[@ Section 5.15

Peak point is not found in
Peak Search.

Zone marker is On. With
Zone Marker On, Peak Search
only searches zone.

Erase Zone Marker at Zone Marker screen.

{]F Section 5.16

Waveform Analysis is not
executed for whole waveform,

Zone marker is On. With
Zone Marker On, analysis
only performed for zone

Erase Zone Marker at Zone Marker screen.

[[=" section 5.16

Unable to save/delete meas-
ured data to/from FID. Unable
to format FD.

FI2 is write protected.

Set FD write protection to Off.

Unable to save/recall
measared data to/from FD.

FD is unformatted or format-
ted with incorrect format,

Format FD with correct format using PC or ana-

lyzer. :
[ Section 3.5

Analyzer is set to 1.2 MB for
1.44 MB formatied FD, or
vice versa.

Set analyzer File Option to match FD.

[[=" section 3.5

Text format for MS-DOS™T™
and bitmapped format for MS-
Windows™ files are not
obtainable from FD.

Output file is not set at File
Option.

Set required output file format at File Option.

[ section 5.7

Printing is not executed when
Copy key pressed.

GPIB cable is not connected
correctly.

Connect GPIB cable comrectly.

[ section 5.14

Printer type or GPIB address
setting is incorrect.

‘Set comrect printer type or GPIB address,

Date/Time is incorrect.

Set correct Date/Time,

[[=" Section 5.14
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Section 7 Maintenance and Troubleshooting

Problem

Probable case

Solution

Screen color is unusual.

Screen color setting is
changed.

Set correct screen color.

[@ Section 5.14

GPIB/RS-232C is not
operating.

GPIB/RS-232C cable is not
connected correcily.

Connect GPIB/RS-232C cable correcily,

RS-232C cable type is incor-
rect.

Use R3-232C crossover cable.
[@ Remote Controt Operation Manuai

GPIB/RS-232C does not
work.

GPIB/RS-232C selection is
incorrect,

Select correctly.

[[55 Section5.14 and

Remeote Control operation Manual

Address setting is incorrect.

Set correctly.

[[ =" section 5.14 and
Retmote Control operation Manual

Tracking measurement is not
possible.

Cable connection is incomect
or wrong cabie type.

Connect correctly using specified cable.

Incorrect communication
settings at TLS,

Tried to measure at cut of
specification wavelength.

- Set communication settings of TLS correctly.

Measure in range of TLS specifications.

Calibration is incorrect.
Wavelength was changed
after calibration.

Execute calibration at measurement
wavelength.

Measurement results is

Tried to measure at out of
specification wavelength.

Measure in range of TLS specifications.

There is a drop point at some

This is due to accuracy limitation of this equip-

Calibration is not executed
correctly.

incorrect (in TLS Tracking).

s racking) dB in measured wavelength | ment and TLS in wavelength. Degrade Resolu-
when wide Span is measured | tion and try again,
in high frequency.
Fiber cord is not connected | Connect this equipment and TLS directly using
correctly. fiber cord to execute calibration,

Error is in Adjust to TLS.

Execute calibration correctly using Cal function.
Section 5.12 and Section 6

=
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Appendix A Specifications

This section describes the specification of the MS9710B Optical Spectrum Ana-

lyzer,

A1
A2
A3
A4
A5
A.B

AT
A8
A8

WaAVEIBNGH oottt araeen A-2
ResSOIEIDN i ceescvsviessrnre s ssscvacssievinssenesnne B2
LEVE| (it rreneenes B3
OIhEIS ceveeerercerremreiastesteteriesteaennesrassasrrsasassanes A-4
White Light Source {Option 02) «.evvveev e, A-4
Wavelength Reference and

SLD Light Source (Option 03 10 05) ..., A-d

FUNGHONS woierierreireccrranceiaerressriesanerstsmsems aser mns A5
Operating Conditions ... viiceccccsiccrrecenenrenee A5
Dimensions and Mass ..o mevee s A-5
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Appendix A Specifications

Tp obtain stable operation, aliow at least 3 minutes to elapse after power-on.
The following specifications are guaranteed 2 hours after power-on. If the in-
strument is out-of-specification, perform automatic optical-axis alignment
(Auto Align) and then keep the instrument at a constant temperature. W1 Cal
(Ref) indicates calibration with the reference wavelength light source. Refer-
ence wavelength light source means option 03 or option 05 for this instrument.
However, the following specifications are not guaranteed at power monitoring
and tracking measurement.

A.1  Wavelength

Wavelength No Ref. Light Source With Ref. Light Source

Wavelength Range 600 to 1750 nm Same

Sweep Width 0.2 to 1200 nm, 0 nm Same

Wavelength Accuracy +0.2 nm {after Weal (Ext)) Same

0.3 nm (600 to 1750 nm) Same

+0.05 nm (after Weal (Ref))
(Res: 0.07 to 0.2 nm, 1530 to 1570 nm)
+0.1 nm

(Res: 0.5 to 1 nm, 1530 t0 1570 nm)

Min. Wavelength Stability 5 pm Same
Smoothing for 11 points for
one minute at the center wavelength
of 3 dB band width.

Wavelength Linearity +20 pm Same
(1550 £20 nm range}

A.2 Resolution

Resolution _
Setting Resclution 0.067,0.1,02,0.5, 1 nm
Resolution Accuracy 1530 420 nm Center Wavelengthzs

Resolution accuracy of $37%  (Setting Res: 0.1 nm}
actual resolution at <+3%  (Setting Res: 0.2 nm}
Center wavelength <+22% (Setting Res: 0.5 nm)

At other Center wavelengths

<x30% (Setting Res: 0.1 nm)
<+15% (Setting Res: 0.2 nm)
<+7%  {Setting Res: 0.5 nm)

A-2



A3 Level

A3 Level

Level

No Ref. Light Source

With Ref. Light Source

Measurement level Range

Measurement Level Range

Measurement Level Accuracy

Level Stability Accuracy

Level Linearity

Flatness

Polarized Light Dependency

Dynamic Range

Backscatter Attenuation

010 30°C

{600 to 1000 nm) 65 to +10 dBm
(1000 to 1250 am) -85 to +10 dBm
(1250 to 1600 nm) ~90 to +10 dBm
(1600 to 1700 nm) ~73 to +10 dBm
(1700 to 1750 nm} ~55 to +10 dBm

3010 50°C

{600 to 1000 nm) ~60 to +16 dBm
{1000 to 1250 nm) ~-80 to +10 dBm
{1250 to 1600 nm) ~83 to +10 dBm
(1600 to 1700 nm) =70 to +10 dBm
(1700 to 1750 nm) —50 to0 +10 dBm
(VBW: 10 Hz, Sweep average 10 times)

£H).4 dB

{Measurement resolution 20.1 nm ,
-23 dBm input,

1300 or 1550 nm wavelength)

<H0.02 dB
(For 1 minute, At resolution: 20.1 nm,

0 to 30°C
(1190 to 1600 nm) —70 to0 +20 dBm

3010 50°C
(1100 to 1600 nm) —65 to +20 ¢Bm

(VBW: 10 Hz, Sweep average 10 times)

Same

Sdame

-23 dBm of input, 1550 nm of wavelength,

with no polarization drift,
within #3°C of temperature drift)

=+0.035 dB
(=50 to +0 dBm, 1550 nm wavelength)

+0.1 dB (1550 £20 nm)
using MLS050A Power Meter

40,1 dB (1300 nm)

<1+0.05 dB {1550 am)

Setting resolution: 0.5 nm

Connector; FC, SC, ST, DIN, HMS-10/A

High Dynamic Range

10 dB

(at wavelength | nn from peak)
60 dB

(at wavelength 0.5 nm from peak)
{Setting resolution: 0.07 nm,
wavelength: 1550 nm)

Normal Dynamic Range

£2dB

{at wavelength 1 nm from peak)
58dB

(at wavelength 0.5 nm from peak)
{Setting resolution: 0.07 nm,
wavelength: 1550 nm)

35dB
{Wavelength: 1300 or 1550 nm)

<H305 dB
{=30to +20 dBm, 1350 nm wavelength)

No specification

Same

No Specification

No Specification

Same

A-3

Appendix A Specifications ?A.._éndi:__é



Appendix A Specifications

A.4  Others
Others ‘
Sweep Speed 0.5 s max./500 nm (VBW: 10 Hz, Normal Dynamic Range mode, Center '
wavelength: 1200 nm, from sweep start to sweep end, no optical input, 501 sampling
points max. }

A5  White Light Source {Option 02)

White Light Source {Option 02)

Optical output 259 dBm/1 nm (mult mode/fiber input)
Wavelength range 900 to 1600 nm

Operation temperature 18 10 28°C

A.6  Wavelength Reference and SLD Light Source
(Option 03 to 05)

Wavelength Reference and SLD Light Source {Option 03 to 05)

Optical output >-40 dBm/1 nm (single mode/fiber input)
Wavelength range 1530 10 1560 nm
Qperation temperature 15 0 30°C

Al



A.3 Functions

A7 Functions

Functions

Measurement Functions  Auto Measure, Pulse Light Measurement (External Trigger, Peak Hold), Power
Monitor, Traking Measurement with TLS

Display Functions Zoom, Overlap, Normalize, Max. Hold, 3D, Wavelength in Vacuum/Air, Actual
Resolution, Display Clear, Title, Date/Time, Trace Memory A/B

Resolution Functions Marker functions (2 wavelength markers, 2 level markers, Trace Marker, D Marker,
Zone Marker), Peak/Dip Search, Waveform analysis (Threshold, n dB Loss,
Envelope, RMS, SMSR), Light source evaluation {DFB-LD, FP-LD, LED),
Spectrum power, Subtraction analysis, Optical Amp NF caiculation, WDM

Waveform Analysis
Calibration Auto Alignment, Wavelength calibration, Level calibration, Offset calibration
Memory Up t0 5 Measurement Conditions saved to internal memory

Measured data saved to FD in text and bitmapped formats
YO GPIB, Ext Trigger (0 to 0.8 V/2 to 3 V, high impedance)

Data Output Internal printet, External GPIB printer —» HPZ225C, VPR30

A.8 Operating Conditions

Operating Conditions

Power Supply Operating Voltage: 85 to 132/170t0 250 V
Frequency: 4751063 Hz
Capacity: 150 VA {max.)

Temperatre and Humidity ~Operating: 0 to +30°C (FDD: +5 10 +50°C)

Storage: 20 to +60°C
RHL 0 to 90% {no condensation) (FDD: 20 10 80%)

A.9 Dimensions and Mass

Dimensions and Mass
Dimensions 177 (M) x 320 (W) x 350 (D) mm

Mass 165 kg

A-5
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Appendix B Initial Settings

This section lists the factory default settings of the MS9710B Optical Spectram
Analyzer.

The factory defaults can be returned at any time by pressing the (£8) key in Con-

dition card, pressing the Recall function key {£2), and selecting Memory Num-
ber 0.

B4 Wavelength Card ..oveiireieecrninceneeeeenn. . B2

B.2 Level Scale Card .o B-2
B.3 Res/VBW/AVE Card ...cvveviniciniccee e B-2
B.4 Peak/Dip Search Card. ... vimeerecnrrncemrcenens B-2
B.6 Analysis Card ... B-3
B.6 Save/Recall Card . icernerereeeceseeann B-3
B.7 Graph Card it nec e B-3
B.8 Application Card .....ccoueeeeenns PO B-4
B.8 Measure Mode Card ... B-4
B.10 Tite Card ceerecreeeccssresenscccemnerermresrmnreresasses B-5
B.11 Cal Cald.mnnrrrrarerveessenserrmrsmsesssrssrssessssss B-5
B.12 Others Card ceeiimeieie i cesinesiescecoae e B-5
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Appendix B Initial Settings

Wavelength Card

Setting Hem Factory Default Setting
Center 1350 nm

Span 500 am

Start 1100 nm

Stop 1600 nm

Mkr Value WiFreqg Wl

Value in Air/Vac Ajr

Level Scale Card

Setting ltem

Factory Default Setting

Scale Select
Log (/div}
Reference Level
Linear Level

Optical Att

Log

10 dB/div
20 dBm
100 mW

Off

Res/VBW/Avg Card

Peak/Dip Search Card

Setting ltem Factory Default Setting
Resolution 1.0 am

VBW 1 kHz

Point Average Off

Sweep Average Off

Smooth Off

Sampling Points 501 pt

Actual Res Off

Setting ltem Factory Default Sefting
Status Off




B.7 Graph Card

B.5  Analysis Card

Setting ftem

Factory Default Setting

Status
Threshold
rdB Loss
SMSR
Envelope

RMS

Off

Cut Lvl: 3dB
ndB: 34B
Side mede: Znd Peak
Cut Lvk 3dB
ki 2.35
S-Level: 20dB

B.6 Save/Recall Card

Setting ltem

Factory Default Setting

File Option

File Option: None
File IDx Number
FDD Mode: 1.44 MB

B.7  Graph Card

.
Setting item Factory Default Setting T
-
Status Normal -
3
D Type: 1
Angle: 45° &
o
b=
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Appendix B Initial Settings
B.8  Application Card
Setting ltem Factory Default Setling
Status Off
DFB-ID ndB Width: 20 dB
Side Mode: 2nd Peak
FpP-LD> Mode Cuf Lvk 348
LED ndB Width: 34B
Power Cal Factor: 1
PMD Auto/Manual: Auto
Mode Cal Factor: 1
0. Anmp NF Select: S-ASE
Spect Div: On
ASE Fitting: Gauss Fit
Fitting Span: Snm
Masked Span: 2 nm
Pin Loss: 0dB
Pout Loss: 0dB
NF Cal: 1
O.BPFLviCal: 04B
C. BPF BW: 3 nm
, Method: Spect Div Cn
i
WDM Display Mode: ~ Multi Peak
‘ Ref Peak No.: 1
Page Top No. 1
S. Level 30 dB
Peak Type: Max
Peak Threshold
Cut Levek: 3dB
Dip Prmtr: Higher
Resolution Normalize: Off
AX: 0.04 nm

B-4



B.12 Others Card

B.9 Measure Mode Card

Setting Hem

Factory Default Setting

Dynamic range

Peak Hold

Ext, Trigger

Interval Time

Normal

Off

Gate Time: ims

Off

Delay Time: Ops
0 s (off)

Off

Wavelength: 1550 nm

Factory Default Setting

Power Monitor
B.10 Title Card

(Blank}
B.11 Cal Card

Setting Hem

W1 Offset

Level Offset

G am

0dB

B.12 Others Card

Seiting Hem

Factory Defauli Setting

Plot Prmtr

Back Light

My GPIB Address
RS-232C Parameter
Interface

Speed [bps]

Parity

Character Length
Stop Bit

Buzzer

Device Type: Int
Device Address: 17

On
Time:

8

10 min.

GPIB
9600
Even
8 Bit
1 Bit

On

"
o
=
=
@
7]
8
£

Appendix B



Appendix B Initial Settings




Appendix C Error Codes

This section describes the Error Cards.

C.1 System Error Codes (000 10 009} ..covvvvvcivenens. C-2
C.2 Measurementreiated Erors (100 to 199) ...... C-2
0.3 Key Operation Errors (200 t0 299) .cvevrveveren. G-3
C.4 Device-related Errors (300 t0 498} ..c.nveneeeee. C-5
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Appendix C Error Codes

C.1

System Error Codes (000 1o 009)

No. Error Message Status Qutput Condition
000 | Noeror

001 | Optical Error (RAM) RAM error

002 | Optical Error (Slit-1} Stit-1 error

003 | Optical Error {Slit-2) Slit-2 error

0064 | Optical Emor (W1 Align) Wavelength alignment error
005 | Optical Error (Opt At Optical attenuator error

006 | Not used

007 | Optical Brror (Light Source) L.ight source error

008 | Optical Error (Grating) Grating error

009 | Optical Error (Offset) Offset error

010 ¢ Optical Error (Over Power) Excess optical input error

C.2

Measurement-related Errors (100 to 199)

No. Error Message Status Output Condllion
100 | Auto Measure Incomplete ESE-DDE | Auto measurement not completed normally
101 | Can’t Find Peak ESE-DDE | No peak found
162 | Can't Find Dip ESE-DDE | Nodip found
103 | Notused
104 | TMkr Not Display ESE-DDE | Trace marker not dispiayed
105
to | Notused
109
110 | W1 Cal Exror (Optical Level) ESE-DDE g{?:cal level insufficient for wavelength calibra-
111 | Wl Cal Error ESE-DDE | Wavelengih calibration error
112 | Align Error (Optical Level) ESE-DDE OPtical level insufficient for optical axis auto
alignment
113 | Align Error ESE-DDE | Optical axis alignment error
114 | Res Cal Error : ESE-DDE | Resolution calibration error
115 | TLS Calibration Eror ESE-DDE | Calibration error with TLS




C.3 Key Operation Errors (200 to 298)

C.3

Key Operation Errors (200 to 299)

Appendix C Error Codes ';t\:-"-.én_d

No. Error Message Status . Output Condition
200 | Not used
201 | Input Vake Error ESE-EXE | Input value exceeds permitted range
202 '
to | Notused
204
205 | Invalid In Smooth EXE-DDE | Cannot be executed during Smooth processing
206 | Tavatid In Peak Hold EXE-DDE Cannot be. executed during Peak Hold measurement
207 | Invalid In Ext. Trig EXE-DDE Cannot be executed during external triggering
measuremment
208
to | Notused
209
210 | Valid Only In Spectrum Mode ESE-DDE | Cannot be executed except in spectrum measurement
211 | Invalid In Auto Measure ESE-DDE | Cannot be executed in Auto Measure mode
212 | Iavalid In Condition ESE-DDE | Cannot be executed in Condition
213 § Invalid In Memory Select ESE-DDE | Cannot be executed while memory list displayed
214 | Invalid In Title Input ESE-DDE | Cannot be executed during Title Input
215 | Invalid In Others Input ESE-DDE | Cannot be executed during Others card Input
216 | Invalid In Measurement "ESE-DDE | Cannot be executed during Measurement
217 | Invalid In This Resolution HSE-DDE | Cannot be executed Resolution
218 | Valid Only In Power Monitor ESE-DDE | Cannot be executed except Power Moniter mode
219 | Valid Only In Analysis ESE-DDE | Cannot be executed except in Waveform Analysis
220 1 Valid Only In Normal Disp ESE-DDE | Cannot be executed except in Normal display
221 | Valid Only In 3D Display ESE-DDE | Cannot be executed except in 3D display
222 | Notused
223 | Invalid In Normalize Disp ESE-DDE | Cannot be executed during Normalize display
224 | Invalid In 3D Disp FESE-DDE | Cannot be executed during 3D display
225 | Invalid In 3D Disp Type 3 ESE-DDE | Cannot be executed during 31D Type 3 display
226 | Invalid In Peak/Dip Searching ESE-DDE | Cannot be executed during Peak/Dip Search
227 | Invalid In Overlap Disp ESE-DDE | Cannot be executed during Overlap display
228 | Invalid In Max Hold Disp ESE-DDE | Cannot be executed during Max Hold display
529 | Tnvalid I Power Monitor ESE-DDE Cannot be executed during Power Monitor meas-
urement
230 | Valid Only In Log Scale ESE-DDE | Level Scale not LOG
231 | Valid Only In Linear Scale ESE-DDE | Level Scale not Linear
232 | Level Unit Emor ESE-EXE | Levelscale incorrect
233 | Tnvalid In Application Mode ESE-DDE r(;a;:}ot be executed during Application @easure-
234 | Invalid In Opt, Amp ESE-DDE | Camnot be executed during Opt. Amp measurement
233 | Invalid In Zone Marker ESE-DDE | Cannot be executed during Zone Marker display
236 | Invalid In Zero Span ESE-DDE | Cannot be executed when Zero Span is 0 nm
237 | Invalid In Auto PMD ESE-DDE | Cannot be executed in Auto mode (PMI)

X



AppendixC Error Codes

No. Error Message Status Qutput Condition

238 | Invalid In Analysis ESE-DDE | Cannot be executed while Analysis mode selected

239 | Invalid In Swp-Avg ESE-DDE | Cannot be executed while Sweep Analysis selected

240 | Set A Trace or B Trace ESE-DDE | Not Trace A or Trace B

241 | Invalid In A-B, B-ATrace ESE-DDE | Cannot be executed when trace is A—B or B—-A

242 | Invalid In A~B Trace ESE-DDE | Cannot be executed when trace is A-B or B-A

243 & Invalid In B—A Trace ESE-DDE | Cannot be executed when trace is B—A

244 | Invalid In A&B Trace ESE-DDE | Cannot be executed when trace is A&B

245 | Invalid In Multi Peak ESE-DDE | Cannot be executed while Multi Peak executing

246 | Imvalid In Opt. Amp-Test ESE-DDE | Cannot be executed Opt. Amp-Test

247 | Invalid In Smplg-5001 pnt ESE-DDE | Cannot be executed when sample point is 5001

248 fnvalid In Plzn Null, Pulse, WDM | ESE-DDE Cannot be executed in Plzn Null, Pulse, and WDM
test modes

249 | Invalid In This State ESE-DDE | Cannot be set under these measurement conditions

250 1 Set Same WiFor A, B ESE-DDE | Wavelengths different for Memories A and B

251 | Set Same Resolution For A, B ESE-DDE | Resolutions different for Memories Aand B

253 | Set Same Points For A, B ESE-DDE No. of measurement poimé different for Memories
Aand B

253 | Set Same Air/Vac For A, B ESE-DDE | Air/Vac settings different for memories Aand B

254 | Option Error ESE-DDE | Option Error

260 | Invalid In TLS Tracking ESE-DDE | Camnot be executed in TLS Tracking

261 | Tnvalid In Frequency Marker ESE-DDE ;a;r;not be executed when Marker is Frequency dis-




C.4 Device-related Errors (300 to 499)

C.4  Device-related Errors (300 to 499)

No. Error Message Status Qutput Condition
« Errors rejating to I'D
300 | FD Does Not Exist ESE-DDE | FD not insented in FDD
301 i FD Fonnat Error ESE-DDE | FD format incomect
302 | Can’t Find File ESE-DDE | Specified file not found
303 | FD Memory Full ESE-DDE | FD full
304 | FD Write Protected ESE-DDE | FD write protected
305 | File Incomplete ESE-DDE | FD file not written completely
306 | Date File Full ESE-DDE | Exceeded file number limit of FD
« Errors relating to Printer
320  No paper ESE-DDE | Printer paper run out
321 | Lever Off ESE-DDE | Paper bail not set
322 | Printer Error ESE-DDE | Printer not connected or type incorrect
323 | Printer Emor ESE-DDE | Thermistor connector not connecied
324 | Printer Error ESE-DDE | Head temperature abnormal
+ Errers relafing toe GPIB/RS.232C
400 | Not used
401 + Command Error ESE-CME ! Undefined header received
402 | Command Emor ESE-CME | Integer part of numeric data incorrect
03 | Command Error ESE-CME %{eal part (?f nufneric data incorrect, or real format
, input data invalid
404 | Command Exror ESE-CME Indefsc part of rfumefic data incorrect, or index for-
mat input data invalid
405 | Command Error ESE-CME | Suffix part (units) incorrect
406 ¢ Command Error ESE-CME | Command syntax error
407 { Command Error ESE-CME | PCB command received but no controlier function
408
to | Not used
419
420 | TLS Interface Error Abnormality in connecting with TLS
421 | TLS Not Respond No response from TLS
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Appendix C Error Codes




AppendixD  Relationship Between the Resolution, VBW, and Sensitivity

The relaticnship between the VBW, sweep speed and minimum received light
sensitivity is shown in the foliowing table.

VBW 10 Hz 100 Hz I kHz 10 kHz 100 kHz | MHz

Sweep Speed (fyp) 30s - 3s 055 0.5s 05s 05¢

Minimum Received Light Sensitivity”
-90 dBm 80 dBm —70 ¢Bm -60 dBm -50 dBm -40dBm

NCOTE:

The above value is an approximated one.
NOTE *1;

RMS Noise level {1.25 to 1.6 um)

.o
=
b
o

=L

VBW, and Sensitivity
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Appendix E

Checking Actual Display Resolution

This section explains improvement of display Resolution zccuracy,

Upgrading from the MS9710A to the MSS710B improves the accuracy of the
actua! display resolution in the 1530 to 1570 nm band. In addition, the defini-
tion of Resolution has been changed from the half width value to the ratio be-

tween the peak level and integrated power,

E.1 Previous definition of Resolution .wevvceecnnnn. E-2
E2 New mMethod .o cercieineerareonens s neeeens E-2

E-1
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Appendix E Checking Actual Display Resolution

E.1

E.2

E-2.

Previous definition of Resolution

I the MSO710A, as shown in the diagram below, the tialf width of the spectrum
of a single-mode oscillation light source was used as the Resolution width.

In this method, the accuracy of the Resolution measurement is not good due to
limitations on the accuracy of the wavelength axis, especialy at natrow setting

Resolutions.

Half width
of the spectrum

New method

In the MS9710B, MS97108, the actual Resolation is found from the following
equation:

where | P (U d is the integrated spectrum of a single-mode oscillation light
source, and P, is peak level.

P{)dr

Actual resolution =

P e

In this method, the Resolution measurement accuracy approaches the level mea-
surement accuracy, providing a better accuracy than the previous method,

Ppeak




Appendix F  Optical Fiber Cord

The MS9710B uses a 10/1235 pm optical fiber cord at the optical input. At mea-
surement, if the core eccentricity of the optical fiber cord connector is large,
there is a possibility that the specified level accuracy may not be met. Anritsy
uses a specified master cord with an external diameter accuracy of better than
0.5 um, a core eccentricity of less than 0.2 um and a connection loss of less than
0.2 dB. (Contact your sales agent for details about the master cord.)

In addition, if fibers with a different core diameter are connected, the amount of
stray light may be large due to the effect of optical propagation by the cladding
layer. Even when fibers of the same core diameter are connected, when the
wavelength is less than 1.27 am, there may be fluctuations in the measured level
resulting from the effect of harmonic modes.

Appendix F Optical Fiber Cord 'A;-éndix:
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Appendix G Example of Performance Test Result Record Sheet

Reagord No. :

Test Location:

Test Date:

Tester:

Tested Model: MS9710B Optical Spectrum Analyzer

Serial No.:
Pawer Supply Frequency: Hz
Ambient Temperature: °C

Relative Humidity:

%

Remarks

MSa710B Optical Spectrum Analyzer No.: Date
Wavelength Accuracy (0.1, 0.2 nm resolution)
Wavelength Measured Wavelength | Specification | Specification Pass/Fai
Meter Value Difference | Bottom Limit Top Limit ass/Fail
1530.00 nm nm nm 152995 nm 1530.05 nm Pass/Fail
154000 sumn o T 1539.95 nm 1540.05 nm Pass/Fail
1550.00 nm nm nm 154995 nm 1550.05 nm Pass/Fail
1560.060 nm nm nm 155995 nm 1560.05 nm Pass/Fail
1570.00 nm nm nm 1569.95 nm 1570.05 nm Pasg/Fail
Level Accuracy
Power Measurement Leval Specification '| Specification p .
Meter Value Difference | BotiomLimit | Top Limit ass/Fail
-23dBm dBm dB -23.4dBm ~226dBm Pass/Fait
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AppendixH Automatic Measurement Processing

The automatic measurement processing function of this equipment has been

optimized for measurement of input light in the range of 1300 to L350 nm,

However, measurement is possible in the range of 900 to 1650 nm. The auto-

matic measurement function procedure is outlined below,

ey

@

)]

(4)

Perform measturement in the range of 1250 to 1750 nm and search for the
peak level.

When a peak is found in this range, measurements is performed repeat-
edly, centered around this peak focussing on the best measurement condi-

tions.

If a peak cannot be found in the above wavelength range, or if the detected
peak does not reach a sufficient level, the entire wavelength range is mea-

sured and the peak is detected.

If a peak cannot be found in the full wavelength range, the automatic mea-
surement function fails and quits. When a peak is found, the best measure-
ment conditions are focused on.

NOTE:

At input of an optical signal below 900 nm, there is a possibility that an
incomect signal will be detected. For example, when automatic measure-
ment is used for an optical signal from a He-Ne light source (633 nm), the
secondary harmonic (1266 nm} of the input optical signal may be detected

as a normal signal with a sufficient level at the first sweep, and there is a

possibility that automatic measurement will be continued detecting the
secondary harmonic.

H-1
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Appendix| Switching Marker Frequency Display

The marker frequency display switching function of this instrument switches
the display of the trace marker, A marker and analysis part between a wave-
length value and frequency value. The items that can be switched between the
wavelength and frequency displays are: the trace marker and A marker wave-
length, the wavelength marker A and wavelength marker B wavelengths, and
wavelengths calculated using the Analysis card.

These trace marker, A marker, and wavelength markers A and B can be set with
the wavelength value, respectively, when the wavelength display is selected.
And if the frequency display is selected, those can be set with the frequency

value.

The same operation is also possible by remete control.

To dispiay the marker value as a frequency value, the Air/Vac setting of the
wavelength display value must be set to Vac (value in vacuum). If the marker
display value is switched to frequency value display at the Air setting, the wave-
length display is switched forcibly to Vac, Moreover, if the trace at this time is
set to Trace A&B, Trace A-B, or Trace B-A, an error message requesting
switching 1o Trace A or Trace B is displayed, and the display is not switched 10

the frequency value.

NOTE:
The marker frequency display switching function is only displayed when
Option 10 is installed.

Appendix| Switching Marker Frequency Display 5Append¥-xi
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Appendix J Option 10

Installing Option 10 adds a marker frequency display function and a Table dis-
play mode funciion for WDM applications. Note that these functions cannot be
used when Option 10 is not installed.

The following functions are added by installing Option 10;

Marker freguency display switching function

Pressing the function key at the Wavelength card toggies the marker
(Trace Marker, _ Marker, Waveiength Marker) and analysis results wavelength
values between wavelength display and frequency display.

Table display mode function for WDM applications

This function adds a Table selection to the display modes for WDM applica-
tions. The Table display is useful for displaying the WM waveform analysis
resuits for 16 channels at once on a single screen.

J-1
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index

3D Display 5-52 ' : - Condition Save Function Key 5-102

3D Function Key 5-52 : Connecting Optical Fiber 4-2
1: Next function key 5-23 D
A Mkr Function Key 5-117
«: Left Function Key 5-23 D. range Norn/Hi Function Key 5-90
T: Last function key 5-23 Date/Time Function Key 5-108
-3; Right Function Key 5-24 Deleting Analysis Results 5-37
A Deleting Files 5-48
Deleting Markers 5-117
Act-Res Off/On Function Key 5-21 Deleting Zone Marker 5-119
Analysis Card 5-25 DFB-LD Test Function Key 5-56
Analyzing Measured Waveforms 4-12 Dip Search Function Key 5-22
Analyzing Waveforms 5-25 Display Color Function Key 5-110
Application Card 5-55 Displaying Two Traces Simultaneously 5-39
Application Measurement Functions 5-335 E
Auto Align Function Key 35-100
Automatic Optical Axis Alignment 5-100 Envelope Analysis 5-32
g Envelope Function Key 5-32
Evaluating DFB-LDs 5-56
Background cards 5-4 Evaluating FP-LDs 5.38
Backlight Function Key 5-111 Evaluating LEDs 5-60
Buzzer On/Off Function Key 5-111 Evaluating Optical Amplifiers 5-67
c Evaluating PMD 5-63
Ext. Trig Function Key 5-92
Cal Card 5-97 F
Calibrating Level 6-2
Calibrating Wavelength 6-3 ' File Delete Function Key 5-48
Calibrating Wavelength using External File Format Function Key 5-49
“Wavelength R 5-99 File Option Function Key 5-46
Calibrating Wavelength using Optional Floppy Disk 3-6
Internal Wav 5-99 Foreground cards 5-2
Calibration 6-1 Formatting Floppy Disk 5-49
Calibration Function 5-97 FP-LD Test Function Key 3-58
Center Fuaction Key 3-8 G
Changing Fuses 3-14
Clear Function Key 5-34 GPIB Address Function Key 5-107
Clearing Graphs 5-34 Graph Card 3-50
Comparing Trace A-B 5-39 Ground 3-4

Comparing Trace B-A 5-40
Condition Card 5-101

index~1



Index

Initializing Wavelength Calibration Data 3-100

Interval Function Key 5-92
Interval Measurement 5-92

L

1 Mkr_A Function Key 5-115
1Mkr_B Function Key 5-115
LASER SAFETY v

LED Test Function Key 5-60
Level Offset Function Key 5-98
Level Scale Card 5-12

Linear Level Function Key 3-14

Listing Current Measurement Conditions 5-104

LMkr_C Function Key 5-116
LMkr_D Function Key 5-116
Log (/div) Function Key 5-12

M

Marker Select Key 5-114

Marker Select Screen 5-114

Max Hold Display 5-51

Max Hold Function Key 5-51
Measure Mode Card 5-90
Measuring Modulated Light 4-19
Memory 3-5

Memory A Function Key 5-39
Memory B Function Key 5-39
Mkr Frase Function Key 3-117
Modulated Light Measurement 5-92

N

ndB-Loss Analysis 5-28
ndB-Loss Function Key 5-28
Normal Display 5-50

Normal Function Key 5-50
Normalize Display 3-51
Normalize Function Key 3-51

index-2

0

Off Function Key 5-37

Opt. Amp Test Function Key 5-67
Opt. Att Off/On Function Key 5-15
Optical Attenuator 3-7

Optical Attenuator On/Off 5-15
Optical Connector 3-12

Optional Light Sources 3-11, 4-21
Options 1-6

Other Functions 5-105

Others Card 5-103

Overlap Display 3-30

Overlap Function Key 5-50

=

Paper Manual Loading 3-8

Peak Hold Function Key 3-91
Peak Hold Measurement 4-20, 5-91
Peak Search Function Key 5-22
Peak/Dip Search 5-22

Peak/Dip Search Card 3-22
Periodic Maintenance 7-2

PMD Test Function Key 5-63
Power Monitor Function Key 5-94
Power Monitor Measurement 3-94
Power Supply 3-3

Printer 3-8

Printer Prmir Function Key 5-106

R

Recall Function Key 5-45, 5-103

Recalling and Initializing Measurement
Conditions 3-103

Recalling Saved Data 5-45

Ref Level Function Key 5-13

Releasing Peak/Dip Search 5-24

Res/VBW/Avg Card 5-16

RMS Analysis 5-34

RMS Function Key 5-34

RS-232C Prmr Function Key 5-112



Index

S Setting Screen Display Color 5-110
Setting Smoothing 5-20

Setting Start Wavelength 5-10
Setting Stop Wavelength 5-10
Setting Sweep Average 5-19
Setting Sweep Width 5-9

Setting Titles 5-95

Setting Trace Marker 5-116
Setting Trace Marker£ECenter Wavelength 5-117
Setting Video Band Width 5-18
Setting Wavelength 5-8

Setting Wavelength Markers 5-115
Setting Wavelength Offset 5-98
Setting Zone Center 5-118

Setting Zone Width 5-119

Setting ZoneASpan 5-119

Side Mode Suppression Ratio Analysis 5-30
SLD Light Source 3-11, 4-21
Smooth Function Key 5-20

SMSR Function Key 5-30

Span Function Key 5-9

Sampling Points Function Key 5-21

Save Function Key 5-42

Save/Recall Card 5-41

Saving and Recalling Measured Data 5-41
Saving and Recalling Measured Waveforms 4-15
Saving and Recalling Measurement Conditions 5-101
Saving Measured Data 5-42

Saving Measurement Conditions 5-102
Searching for Dip Points 3-22

Searching for Last Largest/Smaltest

Peak/Dip Point 5-23
Searching for Next Largest/Smallest
Peak/Dip Point 5-23

Searching for Next Left Peak/Dip Point 5-23
Searching for Next Right Peak/Dip Point 5-24
Searching for Peak Points 5-22

Selecting Memory A 5-39

Selecting Memory B 5-39

Selecting Trace A 5-39

Selecting Trace B 5-39

Setting Backlight Off Time 5-111

Setting Buzzer On/Off 5-111

Setting Center Wavelength 5-8

Setting Date and Time 5-108

Setting Delta Marker 5-117

Setting GPIB Address 5-107

Setting Graph Type 5-30

Setting Level 5-12

Setting Level Markers 5-116

Setting Level Offset 5-98

Setting Linear Scale 3-14

Setting Log Scale 5-12

Setting Options 5-46
-Setting Printer 5-106

Setting Reference Level 5-13

Setting Resolution and Averaging 5-16
Setting R$-232C 5-112

Setting Sampling Points 5-21

Special Measurement Modes 5-90
Spectrum Power Analysis 3-36
Spectrum Power Function Key 5-36
Start Function Key 5-10

Stop Function Key 5-10

Storage 7-4

Sweep Average Function Key 5-19
Switching Actual Resolution 5-21
Switching Wavelength Display 5-11

Index-3



index

T

Testing Performance 6-1, 6-5
Threshold Analysis 5-26
Threshold Function Key 5-26
Title Card 5-95

TLS Tracking Function 5-93
TMkr Function Key 5-116
TMkr/AECenter Key 5-117
Trace A Function Key 5-39
Trace A&B Function Key 5-39
Trace A-B Function Key 3-39
Trace B Function Key 5-39
Trace B-A Function Key 5-40
Trace Card 53-38

Trace Memory 5-38

Tracking Measurement 5-93
Transmission Characteristics 4-22
Transporting 7-4

\Y

Value in Air/Vac Function Key 5-11
VBW Function Key 5-18
View Function Key 5-104

W

Wavelength Card 3-8

Wavelength Reference Light Source 3-11, 4-21
WDM 5-81

WDM Evaluation 5-81

White Light Source 4-21

Wide Dynamic Range Measurement 3-90

W1 Cal (Ext) Function Key 5-99

W1 Cal (Init) Function Key 5-100

W1 Cal (Int) Function Key 5-99

W1 Offset Function Key 3-98

Index-4.

Z

Zone Center Function Key 5-118

Zone Marker Key 5-118

Zone Marker Screen 5-118

Zone Mkr Erase Function Key 3-119
Zone Width Function Key 5-119

Zone ESpan Function key 5-119

Zoom In/Zoom Out Function Key 5-119
Zooming-In/Zooming-Out 3-119



Anritsu Service and Sales offices

Anritsu Company {ACUS)

885-A Jarvis Drive Margan Hill, CA
95037-2809, U.8.A,

Phona: +1-408-776-8300

Fax: +1-408-776-1738

Anritsu Company (ACUS-NJ)
Dist.5

10 New Maple Avenue, P.O. Box 838
Pine Brogk, NJ 07058-0838, U.S.A,
Phone: +1-973-227-2089

Fax: +1-978-575-0092

Anritsu Company
(ACUS-Maryland) Dist.6

19630 Ctub House Road, #710
Gaithersburg, MD20879, U.S.A.
Phone: +1-301-530-0300

Fax: +1-301-216-2893

Anritsu Company {ACUS-Tx)
NARO .

1155 East Colling Bivd
Richardson, TX 75081, U.S.A.
Phone: +1-972-844-1777

Fax +1-972-644-3418

Anritsu Electronics Lid (ACCA)

8A-245 Matheson Bivd. Fast, Mississavga,
Ortario, L42 3C9, Canada

Phane: +1-805-860-7799

Fax: +1-905-890-2290

Anvritsu Electronics Ltd {ACCA)

Unit 102, 215 Stafford Road West Nepean,
Ontario, K2H 9C1, Canada

Phene: +1-613-828-4080

Fax: +1-813-828-5400

Anritsu Electronics Ltd (ACCA)

Unit 200, 1405 Trans Canada Highway
Dowval, Quebee HOP 2V9, Canada
Phona: +1-574-421-3737

Fax: +1-514-685-0839

Anritsu Electronics Ltd
{ACCA-Caigary)

Deerfoot Atrium, Suite 129, 6715-8th Street
N.E., Calgary, AB, T2E 7M7, Canada
Phona: +1-403-275-0855

Fax: +1-403-275-3609

Anritsu Eletrénica Ltd (ACBR)

Praia de Botafoge, 440-Sala 240+

CEP 22250-040, Rie de Janalro, Rd, Brasi
Phone: +85-21-5276022

Fax: +55-21-537-1456

May 1909

Anritsu Eletrdnica Lid {ACER)
Sao Paulo Branch Office

Praca Amadeu Amaral 27,

Primera Andar, Conj. 11, 12, 13, 14
Liberdade, Sao Paudo, Estado de
Sac Pauly, CEP : 01327-010, Brasil
Phone: +55-11-283-2511

Fax: +55-11.288-6940

Data Lab S.R.L

Edit. Ayfra, Pdte. France y Ayolas
Asuncion, Paraguay

Phone: +585-21-443-046

Fax: +695-21-441+935

Electro-lmpex S.A.

P.0. Box 820-1000, San Jose, Costa Riga
Phore: +506-2-31-5701
Fax: +506-2-31-6531

Electronica 2000, S.A. DE C.V.

Blvd. Adolfo Lopez Mateos No.2G16, Col,
Tlacepae, Del. Lopez Mateos, 01010,
Mexico D.F.

Phone: +525-662-8800

Fax: +525-662-5862

Electronic Engineering S.A.

Carretera de Circunvalavion, Sebaniliz, Av
Naovena, San Jose, Costa Rica

Phone: +808-2-25-8793

Fax: +506-2-256-1286

HDM Elquitecnica Cia. Lida.,
Equitronics S.A.

Av, Republica de El Salvador, No.880,
Edificio, Almirante Color: 4to piso,
Quita, Ecuador

Phone: +593-8-704800

Fax: +593-2-48-2627

KRM Ingenieria Saciafs.

Viarmonte 377,7° Piso 1053 Buenos Aires,
Argentina

Phone: +54-1.311-4165

Fax: +54-1-311-2267

81 Ltda.

E. Conchy ¥ Toro 65, Casilla 51888,
Santiago, Chile

Phone: +56-2-696-7534

Fax: +56-2-695-9665

Radiocom 8.A.

Carrera 21 No.85-71, Cenmutador
8100077, Santaje de Bogota, Columbia
Phone: +57-1-218-2064

Fax: +567-1-610-3272

Radiocomunicaciones cruz C.A.

Avda La Colina QTA. Biison, URE Colina
De Los Cachos, Caracas, Venezuela
Phone: +58-2-703.2322

Fax: +58-2-793-3429

Sakata Ingenieros $.A.

Av. Canaval Moreyra 848, Lima 27, Peruy
Phore: +51.1225.7855
Fax: +51-1224-8148

Suministros Industriales S.A.

Casa 102, Calle 88 Este,

San Francisco, Balboa, Panama
Phone: +507-270.2328

Fax: +507-270-2329

Cabonorte 8.4,

Colonia 1800, ESC. 603,
Montevides, Uruguay
Phone: +598-2-430522
Fax: +508-2-418504

Aniritsu Ltd (ACUK)

200 Capabllity Green, Luton
Becfordshira, LUt 3LY, United Kingdom
Phone: +44-1582-433200 '

Fax: +44-1582-731303

Anritsu Ltd (ACUK—Manchester)

Kansas Avenue, Langworthy Park Saiford,
Manchester M5 2GL, United Kingdom
Phone: +44-161-873-8041

Fax: +44-161-873.8040

Anritsu Lid {ACUK-Bristol)

1230 Artec West, Almendsbury
Bristol BS12 456, United Kingdom
Phone: +44.1454-6152852

Fax: +44.1454-618017

Anritsu Ltd (ACUK-Livingston)

Unit 1, Knightsridge Industrial Estate
Tumnbull Way, Knightsridge Livingston
EH84 8RB, Unfled Kingdom

Phane: +44-1506-43611 +

Fax: +44-1806-436112

Anritsu GmbH (ACDE)

Grafanberger Allse 54-56
D-40237 Diisseldorf 1, Germany
Phone: +49-211-86855-0

Fax: +49-211-06855.55

Anritsu GmbH
(ACDE-Sales Center South)

An der Steinermen Briicke 1 D-85757
Karisfeld, Germany

Phong: +49-8134-38280

Fax: +49-8‘E31-382595




Anritsu S.A. (ACFR)

9, avenue du Québec ZA de
Courtaboeuf 91951 Les Ulis Cedex,
France

Phone: +33-1-80-82-15-50

Fax: +33-1-684-46-10-68

Anritsu 8.A. (ACFR)
(Toulouse Office)

Bureau de Toulouse
Région Centre Sud Cuest
Phone: +33-5-62070484
Fax: +33-5-62070668

Anritsu S.A. (ACFR)
{Toulon Office)

Buseau de Toulon
Région Centre Sude Est
Phone; +33-4-84040264
Fax: +33-4-84040285

Anritsu 8.A. (ACFR)
{Rennes Office)

Bureau de Rennes
Réagion Quest

Phone: +33-2-89521214
Fax: +33-2-90521224

Anritsu S.p.A. (ACIT)

Via Elio Vittorini, 123
00144 Boma EUR, italy
Bhone: +39-06-509-9711
Fax: +39-06-502-2425

Anritsu S.p.A (ACIT-Milano)

C.D. Cotieoni, Via Paragelso, 420041
AGRATE B.ZA{MI), italy

Phone: +308-039-85-7021

Eax: +30-039-605-6396

Anritsu AB {ACSE)

BOTYID CENTER

145 84 STOCKHOLM, Sweden
Phone: +46-8-53470700

Fax +46-B-53470730

Anritsu AB-Norway Branch
Office (ACNOQ)
@vre Masan 10C 1370 Asker. Norway

Phoneg: +47-66-301130
Fax: +47-66-901212

Anritsu AB-Finiand Branch
Office (ACF)

Pispanport 9 FIN-02240 Espoo, Finiand
Phone: +358-8-435-622-0
Fax: +358-8-435-522-80

Anritsu AB-Denmark Brarnch
Cffice (ACDK)

SOHOJ 11, DK-2699 KARLSLUNDE
Denmark

Phone: +45-46155189

Fax: +45-4615529¢

C.N. Rocd B.V.

Cort van der Linddenstraat 11-13, 2288
£V Rijswilk ZH, The Netherlands
Phone; +31.70-3896360

Fax: +31-70-3906740

C.N. Rood SA/NV

Pontbeekiaan 45, 1731 Zellk, Belgium
Phone: +32-2-4668189
Fax: +32-2-4662500

ELSINCO GMBH

h.e. Stralbishte, str. Kottenski Prohod, bl.
98/5/14, BG-1408 Sofia, Buigaria

Phone: +359-2-58-51-31

Fax +350-2.58-16-98

ELSINCO Praha Spol.

Novedvorska 884, G2 142 21 Praha
4-Branik , Czecho Republic

Phone; +42-2-48-66-89

Fax: +42-2-48-54-83

ELSINCO Budapest KFT

Pannonia uica 8. IVA.
H-1136 Budapest, Hungary
Phone: +36-1-269-18-60
Fax: +36-1-132-69-27

ELSINCO Polska Sp. Z.0.0

ul. Dziennikarska 6/1, PL 01 605
Warszawa, Poland

Phone: +48-22-38-69-79

Fax; +48-22-33-44-42

ELSINCC Bratislava Spol. s.r.o.

Kudlakova 4, SK 844 15 Bratislava,
Siovakia

Phons: +42-7-784-165

Fax: +42-7-7184-454

G'Amungason Co.

Skulagata 40, 101 Reykjavik, icefand
Phone: +364-1-877887
Fax: +354-1-825045

GMP S.A.

Av. des Baumettes 18, CH-1020 Renens
1 Lausannse, Switzeriand

Phone: +41-21-6348181

Fax: +41-21-6353295

Instrutek Oeriferi A/S

Christianshoimsgade DK-87030 Horsens,
Denmark

Phone: +46-75-611100

Fax; +45-75-615658

Kostas Karayannis SA

58, Kapodistriou str., GR-142 35 Nea lonia,

Athens, Greece
Phone: +30-1-880-0460-4
Fax; +30-1-685-3522

Omnitecnica 8.A,

Estrada Alfragide 2700 Amadora, Portugal
Phone: +351-1-471-85-17
Fax; +351-1-471-36-10

Pema Ltd.

Daromiskin, Dundalk, Co. Louth, ireland
Phone: +353-42-72888
Fax: +353.42-72376

Unitronics S.A.

Plaza Espana 18, Torre de Madrid,
PL 12-ofc. 9, 28019 Madrid, Spain
Phone: +34-1-5425204

Fax: +34-1-5591957

Wien CHALL GMBH

Krichbaumgasse 25, 1120 Wien, Austria
Phone: +43-1-811-85140
Fax: +43-1-811-58180

Anritsu Private Ltd {ACSG)

6, New !ndustrial Rd., #06-01/02
Hoe Huat Industriai Buitding
Singapore 536199

Phone: 65-282-2400

Fax: 65-282-2533

Anritsu Company Lid {ACHK)

Suite 812, 8/F., Chinachem Goliden Plaza,
77 Mady Road, Tsimshatsui

East, Kowloon, Hong Kong

Phorne: +852-2301-4880

Fax: +852-2301-3545

Anritsu Gompany incorporated
{ACTW)

96, Sec. 3, Chien Kou North Rd.
Taipei, Taiwan

Phone: +886-2-2515-8050

Fax: +886-2-2609-5518

Anritsu Corporation, Lid (ACKR)
Head Office

14F Hyunjuk Bldg. 832-41,
Yeoksam-dong, Kangnam-ku,
Seoul, Korea

Phone: +82-2-553-6603

Fax: +82.2-553-6604~5
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Newcourt Financial - Technology Rentals & Services
Training Request Form

instructions: Training Request are in accordance with procedure 61022 see this procedure for more detail,
Complete this form down to the supervisor’s section and e-mail this form to your supervisor.

Policy:
= Al fraining/conference/seminars must be pre-approved by the employee’s supervisor, a Strategic Member, and
Corporate. This form must be completed prior to attending.

e The supervisor must specify the business reason for aftending ail training. A Training Documentation form must be
completed and submitted to your supervisor when the training is completed.

+ Corporate will complete all registration details and arrange payment.
o Al travel arrangements are the employee’s responsibility. Expenses for a spouse will not be reimbursed.

Employee Name Area Code and Telephone | Area Code and Fax Number | Date
Dan Clawson (972) 456-4537 ( ) 5/25/00
Training/Course Title Training Dates
Back to Basics _ 274un00
Vendor Location
Agilent Plano, Texas
Cost Center Training Registration Cost
Customer Care Center $0.0

Registration Information. (via phone or fax is preferred. If registration is ONLY available on-line, note this below.)

Phone Area Code and Telephone Hours Available Attention
= ( ) Exi.
Fax Area Code and Fax Number Aftention
= 1(..)
ontine| Registration MUST be completed on-line @ | Registered online on 25May00

Additional Information

This is a free seminar by Agilent on the RF measurement principles. A good refresher
course,

Completed by Supervisor: Complete this section and E-mail the form to your supervisor.
Supervisor's Name Area Code and Telephone Date

¢ )

Business reason for attending the requested training:

Fina!l Instructions: E-mail this form to your Strategic Member. If approved, the Strategic Member will e-mail
the request to corporate.

810221 September 2, 1988







