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No. ESIO0

Safety Summary

To ensure thorough undersianding of all [unctions and to cnsure efficient use of this instrument, please read the
manual carefully before using, Note that Advantest bears absolutely no responsibility for the result of operations
caused due to incorrect or inappropriate use of this instrument.

Il the equipment is used in a manner not specilied by Advanlest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
carclul atlention Lo these labels during handling. Do not remove or tear these labels. 11 you have

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

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

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

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

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage 10 property including the product.

¢« Basic Precautions

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

» Use a power cable rated for the voltage in question. Be sure however (o use a power cable
conforming Lo salety standards of your nation when using a product overscas.

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

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it oul by gripping the plug. Do not pull on the power cable itsell. Make sure your hands
are dry at this time.

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

+ Connect the power cable 1o a power outlet thal is connected o a protected ground lerminal.
Grounding will be defeated it you use an extension cord which does not include a protected
ground terminal.

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

* Do notplace anything on the product and do not apply excessive pressure o the product. Al-
s0, do not place flower pots or other containers containing liquid such as chemicals near this
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product.

+  When the product has ventilation outlets, do not stick or drop metal or easily tlammable ob-
jeels into the ventilation oullets.

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

+  When connecting the product to peripheral equipment, turn the power off.

e Caution Symbols Used Within this Manual

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

DANGER: Indicates an ilem where there is a danger of scrious personal injury (death or seri-
ous injury),

WARNING: Indicates an item relating to personal safety or health,

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

¢ Safety Marks on the Product

The following safety marks can be found on Advantest products.

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

&: CAUTION - Risk of clectric shock.

* Replacing Parts with Limited Life

Safety-2

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

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

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are nol user-replaccable. For a parl replacement, please contact the Advantest
sales office for servicing.

Each product may use parts with limited life.
For more information, refer (o the section in this document where the parts with limited life are
described.
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Main Parts with Limited Life

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

* Hard Disk Mounted Products

The operational warnings are listed below.

Do not move, shock and vibrate the product while the power is turned on,
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. 1L is a very delicate process.

Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.

An area away from shock or vibrations.

An arca [ree [rom moisiure, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data,

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited lile span which depends on the operational conditions. Note that there is no
guarantee for any loss of data,

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
stale-provided law.

Harmful substances: (1) PCB {polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other
Ttems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arscnic {excluding lead in sol-
der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an arca which satis(ics the [ollowing conditions:
* Anarea [ree [rom corrosive gas
* An area away [rom dircel sunlight
* A dust-lree arca
* Anarca [ree [rom vibrations

«  Altitude of up o 2000 m

Direct sunlight
R

O
CCorrosive
=Gy

P N PN PN P N P P

Vibration

Figure-1 Environmental Conditions

«  Operating position

A clear space of 10 centimeters or more 77 The instrument must be used in a hor-
must be kept around the air vents. izontal position,

A couoling lan, which prevents the in-
ternal temperature from rising, is
equipped with the instrument.

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

Front

Figure-2 Operating Position

« Storage position

Front This instrument should be stored in a horizontal
position.

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

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

* The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.
Impulse withstand voltage (over-voltage) category Il defined by IEC60364-4-443

Pollution Degree 2
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Types of Power Cable

Replace any references Lo the power cable type, according o the [ollowing table, with the appropriale power cable

type for your country.

Rating, color

Model number

Plug conliguration Standards and length (Option number)
PSE: Japan 125Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: Al1412
Material Safety Law
UL: United States ol America 125Val7A Straight:  A(1403
Black (Option 93)
' CSA: Canada 2 m (6 1t} Angled: A01413
CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Oplion 96)
NEMKO: Norway 2 m (6 ft) Angled: A(414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finland
SEMK(: Sweden
SEV: Switzerland 250 Vat6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: AQ1415
SAA: Australia, New Zealand 250Vat6 A Straight:  A01406
Gray (Option 98)
@ 2 m (6Tt Angled: -
BS: United Kingdom 250 Val6 A Straight:  A01407
Black (Option 99)
% 2 m (6 1t) Angled:  A01417
[
CCC:China 250 Vat10A Straight:  AI114009
Black (Option 94)
2 m (6 ft) Angled: A114109
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Table of Power Cable Options

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

Order power cable options by Model number.

No. ECAO1

. Rating, color Model number
Plug .conﬁguratzon Standards and length (Option number)
1 HS: Japan 125VarTA Straight:  A01402
Black :
Law on Electrical Appliances 2 m (6 fi) Angled:  A01412
2 UL: United States of America 125Vat7 A Straight:  A01403
Black {Option 95)
CSA: Canada 2m (6 ft) Angled: A01413
3 CEE: Europe 250V at6 A Straight:  A01404
DEMKO: Denmark Gray {Option 96)
NEMEKO: Norway 2 m (6 fi) Angled: A01414
VDE: . Germany
KEMA:  The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKQO: Sweden
4 SEV: Switzerland 250Vat6 A Straight:  A01405
Gray (Option 97)
2 mh ft) Angled:  AO01415
5 SAA: Australia, New Zealand 250V a6 A Straight:  A01406
Gray (Option 98)
2m(6ft) Angled:  -—--
6 BS: United Kingdom 250 Valt6 A Straight:  A01407
Black (Option 99)
2 m (6 ft) Angled: A01417

Cable-1*






Part 1







R3272 OPERATION MANUAL

PREFACE
Il in the Beginning

This manual explains all processes from the acceptance to actually

operation of Spectrum analyzer R3272.

ADVANTEST reserves the right to change the content of this manual and

other product information without notice.

Do not reproduce and do not reprint all of this manual or part without
permission ADVANTEST Corporation. The address and the telephone
number of ADVANTEST Corporation are described in the end of this

manual. Refer for the inguiry etc.

| How to read this manual

@ Notation in this manual
Reference : Information helpful to you.
where it is explained.

Point to a page number

Note : Uses to explain for the supplementation.

@ Distinction of panel key and software key in this manual
Panel key : Shows the key of the solid line frame.

SHIFT

{Example) <P

7

Software key: Shows the key of the dotted line frame.

{Example)

@ WNotation for last page

v o - — o —y

o o 2d

Some pages in this manual have a **" mark on the upper right of page

number. "*' means that it is the last page.

May 10/95
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J Confirmation of Product and Attachment

When you open packing, confirm the following in the beginning.
If any flaw, damage, and shortage in the product or the attachrnent, etc.,
is found, contact the nearest dealer or the sales and support office.

@ Main unit

Confirmation position of type and name of product.

Confirm the product the same as the order from the
name plate in the front panal,

Cheack the serial number marked on the rear panel,
which shall be informed to us when you ask for repair.

Preface-2 May 10/96
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@ Standard accessory lists.
Note Order the addition of the accessory etc. with lype name.

Name of articles Type name Quantity Remarks
Power cable “ 1
input cable A01036-0150 1 500 BNC cable 150 mm
N-BNC conversion adapter | JUG-201A/U 1
Fuse T6.3A/250V 1
R3272 ER3272 1 English
Operation Manual

*1: ADVANTEST provides the power cables for each country.

[l Re-Calibration

This instrument needs re-calibration of frequency standard source and
CAL OUT signal.

To satisfy the accuracy of the measurement, execute the re-calibration
once in a year at least.

See the page of "Guarantee" at the end of the manual for the inquiry
about the re-calibration.

Il LCD display

When this instrument is used in long hours at high temperature, a blurred
section may arise on the LCD display. This problem comes from not a
failure of the LCD display.

f this problem arises, turn off the power and turn on that.

The problem is solved.

May 10/96 Preface-3*






R3272 OPERATION MANUAL

Chapter 1 INTRODUCTION
1. Qutline of Product ................... 1-2
2. QOperating Conditions ... .............. 1-3
Operating environmental conditions ... .. 1-3
Instailation posture .. ............ ... 1-4
3. PowerSource .......... .. ..., 1-5
Checking Power Requirements . ....... 1-5
Changing the supply voltage .......... 1-5
Replacing the power fuse ............ 1-6
Connecting the Power Cable .......... 1-8
4, Cleaning, Storage and Transportation ..... 1-10
Cleaning ......... . ... 1-10
Storage ......... e e e 1-10
Transportation . .................... 1-10
5. NotesonlUse ............ .. .. ... 1-11
Case that abnormality occurs .. ........ 1-11
Warmup ... e 1-11
Chapter 2 DESCRIPTION OF FRONT AND REAR PANELS
1. Description of the Front Panel ........... 2-2
MEASUREMENT Section ............. 2-4
ENTRY Section . ................... 2-4
DISPLAY CONTROL Section .......... 2-5
MARKER Section ............... ... 2-6
2. Description of the Rear Panel ........... 2-7

Chapter 3 FUNDAMENTAL OPERATION

1. Initial power-on ... ........... .. ....... 3-2
Connecting to AC power source ....... 3-2
Power-on ......... ... . .. ... .. 3-3

2. QOperationkeys ............ . ..., 3-5
Panel keys and softkeys ............. 3-5

3. Annotationonthescreen .............. 3-9

4. Calibration ........... .. .. ... ... .. 3-10

5. Measuring the powerlevel ............. 3-11

6. Measurement of Frequency . ........... 3-15
Measurement with normal marker ...... 3-15
Measurement by frequency counter .. ... 3-17

May 10/96 C-1



R3272 OPERATION MANUAL

Convenient functions MKR=>CF,
MKRDREF . ......... ¢ iiionn
7. Dynamic Range and Sweep Rate ........

Chapter 4 BASIC OPERATION

1. When the Poweris Tuned ON ..........
Reference frequency ................
Setting ......... i

2. When a High Leve! Signal Exists outside the

Bandwidth ........... ... ... .. .. ...

3. Local Feedthrough ...................

4. |Initialization ........ .. . .. . oo

Chapter 5 SAMPLE MEASUREMENT

1. Measurement of Frequency ............
Sampie measurement of approximately
200 MHz signal source  ..............
2. Measuring the modulation frequency and
moduiation index of AM signal . .........
Sample measurement of AM wave of
low modulation degree and
high modulation index ...............
Sample measurement of AM wave of
high modulation frequency and
low modulationindex ................
3. Measurementof FMWave .............
Sample measurement of FM wave of
tow modulation frequency ............
Sample measurement of FM wave of high
modulation frequency and low m value .
Sample measurement of the deviation of
FM wave peak (Afpeak) .............
How to obtain m when FM modulation
indexmissmall ...................
4. Measurement of Puise Modulated Wave .
Pulsewidth (v) ....................
Carrier frequency {(fc) . ........ ... ..
Peak power (Ppeak) ................
Mean power Pave (dBm) ............ .

Apr 28/95



R3272 OPERATION MANUAL

5. Spectrum Analysis of Burst Signal ........ 5-26
Measuring method . ................ 5-26

Chapter 6 RECORD AND OUTPUT

1. Record tothe Memory Card .. .......... 6-2
Usable Memory Card . .............. 6-2
Memory Card Specifications . ......... 6-3
Contents of Storage to Memory Card .... 6-3
Note on Handling the Memory Card ..... 6-4
Insertion and Ejection of Memory Card ... 6-5
How to initialize the Memory Card ... ... 6-6
How to Store into the Memory Card
(Save Function) . ................... 6-7
How to Call from the Memory Card
(Recall Function) ................... 6-9
Back Up of the Memory Card . ........ 6-10

2. How to Output by the Printer ............ 6-12
Connectable Printer .. ............... B-12
Specification of the OQutput Form . ... ... 6-13
QOutputtothe Printer . ... ............ 6-16

3. QutputforPlotter ................. ... 6-17
Available plotter . ........... ... . ... 6-17
Setup for the plotter . . .............. 6-17
Setup for the plotter format .. ......... 6-18
Qutputtothe plotter .. .............. 6-19
Cancel for the plotoutput . ........... 6-19

4. OutputtotheFile .................... 6-21
Specifying the data output .. ... ....... 6-21
Qutputto thefile ................... 6-22
Cancelfortheoutput ................ 6-23
Filesize ............. . ... .. ... .. 6-23

5. Setup for the Target Device of the Screen Data

Output . ... ... .. ... . i 6-24
Setup of the target device ............ 6-24

Chapter 7 FUNCTION DESCRIPTIONS

1. Functions of Fundamental Keys . ........ 7-2
Center Frequency .................. 7-2
Frequency Span ................... 7-5
Reference Level ................... 7-7

May 10/96 C-3



R3272 OPERATION MANUAL

Resolution Bandwidth (RBW) .......... 7-10
Video Bandwidth (VBW) ........... L. 711
Selecting AUTO of Coupled Functions ... 7-12
Input Attenuator (ATT) ......... ... .. 7-13
nputKey . .......... . e 7-14
Correction Factor Function ........... 7-18
2. Functions of FORMAT Mode . ........... 7-20
Functions of TRACE mode . .......... 7-21
Explanation of Detector Mode Menu .. ... 7-28
Explanation of Limit Line Menu .. ...... 7-29
Label Function . ................... 7-31
3. Functions of MARKER Section .......... 7-32
Marker ON ... ... ... e 7-32
Signal Track Mode ................. 7-33
Peak Search ...................... 7-33
Multi-marker mode . ................ 7-38
Marker — (Markerto) ............... 7-40
Other marker functions . ............. 7-42
Marker OFF .. ... ... .. .. ... ... ... 7-44
4. Functions of SWEEP Mode ............. 7-45
SweepKey ...... ..., 7-45
Explanation of Gated Sweep Function ... 7-46
Explanation of START Lump .......... 7-49
Sweep TiMe . ...t vt 7-50
Sweep Mode Switching .............. 7-51
5. Functions of MEASUREMENT Section ... .. 7-52
Explanation of OBW
(Occupied Bandwidthy Key ........... 7-52
Explanation of ACP (Adjacent Channels
Leakage Power)Key ................ 7-55
HARMONICS (higher harmonics)
measuring function ................. 7-58
Functionof CWkey .............. ... 7-59
6. Save Function ...................... 7-65
Save functionmenu .. .............. 7-65
7. RecallFunction .............. ... .. 7-73
Recall functionmenu . ............... 7-73
8. Calibration Function .................. 7-76
Recall functionmenu . .. ............. 7-76
9. System Functions .................... 7-79
10. Window Function . ... ................ 7-81

C-4 Nov 1/96



R3272 OPERATION MANUAL

Chapter 8 GPIB REMOTE PROGRAMMING

1. Introduction ............ ... ... .. .., 8-2
GPIB ... e 8-2
GPIBSetup ........ ..., 8-3

2. GPIBBUS Functions . ................ 8-5
GPIB Interface Functions . ............ 8-5
Controller Functions  ................ 8-6
Responses to Interface Messages .. .... 8-7
Message Exchange Protocol .......... 8-9

3. Command Syntax .................... 8-10
Command Syntax . ................. 8-10
Data Formats .......... ... 8-11

4, StatusBytes . ...... .. .. . ..ot 8-13
Status Register .. .................. 8-13
Event Enable Register ............... 8-17
Standard Operation Status Register ... .. 8-18
Status Byte Register . ............... 8-19
Standard Event Register . ............ 8-21

5. List of GPIB Command Codes .......... 8-22

6. Sampleprograms ............... .. ... 8-38
Data output format (talker) ............ 8-42
/WOoftracedata ................... 8-48

7. RS-232 Remote Control Function ........ 5-59
Compatibility of GPIB remote control
and RS-232C remote control .. ... ... .. 8-59
Setup for the measurement conditions ... 8-59
Activation of the remote control . ....... 8-60
Parameter setup window .. ........... 8-61
Interface connection . . .............. 8-62
Dataformat ...................... 8-63
Different points between RS-232C and
GPIB ... .. 8-64
Paneicontrol ..................... 8-64
Example of the remote controf ......... 8-65
Errormessage ...... ... 8-66
Change for other options . ............ 8-68

Chapter 9 IN ABNORMALITIES

1. Inspection and Simple Troubleshooting .... 9-2

May 10/96 C-5



R3272 QPERATION MANUAL

Chapter 10 OPERATION DESCRIPTION

1. Description of Operations . ............. 10-2
Mixer Section . .......... oo 10-2
IFSection . ....vv vt 10-3
LOG A/D Section  ........c. . 10-3

2 Block Diagram .............cciunn 10-4

Chapter 11 SPECIFICATIONS

1. R3272 Specifications . ......... e 11-2
Measurement Function .. ............ 11-2
Frequency Characteristics ............ 11-2
Amplitude Range ... ....... ... 11-3
Dynamic Range ................... 11-3
Amplitude Accuracy .. ... . oo 11-5
Analog Demodulation ............... 11-6
Input/Output .. ... ... 11-6
General Specifications . .............. 11-8
APPENDIX
1, GloSSary ... ..o A-2
2. dB Conversion Formulas .. ............. A-7
3. MenulLists ... i A-8
4, RestrictiononthelCCard ............. A-18
Usable Cards ... ..... .. unena.- A-18
Disusable Cards . ......... ... ... A-18
5. Listof Messages .............covu.n. A-19
DIMENSIONAL OUTLINE DRAWING .................. EXT-1
ALPHABETICAL INDEX ... .. e e e -1

C-6* Nov 30/98



R3272 QPERATION MANUAL

No Title Page
1-1 Operating Conditions . .. ........... ... ... 00t 1-3
1-2 Environmental Conditions .. ..................... 1-4
3-1 Connecting the Power Cable . ................... 3-2
3-2 Power Switch .......... ... . .. . . .. 3-3
3-3 Panel keys and softkeys .................... ... 3-5
3-4 Displayed activearea ............ ...t nen.n. 3-7
3-5 Howtosetdata ........... ...y 3-7
3-6 Annotationonthe Screen .. ............. .. ..... 3-8
3-7 Connection for calibration . ..................... 3-10
3-8 Connection for power level measurement ........... 3-11
3-9 Power level measurement for 30 MHz CAL signal ... .. 3-12
3-10 Reference level setting . ....................... 3-13
3-11 Power level measurement by

increased dispiay resolution . .............. .. ..., 3-14
3-12  Connection for frequency measurement ............ 3-15
3-13 Frequency measurement for 30 MHz CAL signal ...... 3-16
3-14 Measurement by frequency counter . .............. 3-17
3-15 Display of maximum level at marker point ........... 3-18
3-16 Frequency measurement in COUNTER mode . ....... 3-19
3-17 MKR=CF function ........... ... ..., 3-20
3-18 MKR=REF function .................. . ... ..., 3-21
3-19 Dynamic range and sweeprate .................. 3-22
5-1 Frequency measurement with normal marker ........ 5-2
5-2 Frequency measurement in frequency counter mode .. 5-3
5-3 Measurement of AM signal  ..................... 5-5
5-4 Adjusting the signalievel ....................... 5-6
5-5 Measuring the period of modulated wave ........... 5-8
5-8 Modulation frequency of AMwave ................ 5-9
5-7 Modulation index of AMwave .................... 5-9
5-8 Setting of central frequency . ............... . ..., 5-10
5-9 AM wave of high modulation frequency and

low modulationindex ............ ... . 5-11
5-10 Relation between sideband level-carrier level

(ESB - EC) and modulation index m(®%) ............ 5-12
5-11 Measurementof FMwave ...................... 5-13

Apr 28/95 F-1



R3272 OPEBATION MANUAL

Adjustment of signal level ...................... 5-14
5-13 Moving the marker on the peak of modulated wave .... 5-15
5-14 FM wave of low modulation frequency .. ........... 5-16
5-15  Adjusting carrier frequency at central frequency ...... 5-17
5-16 Carrier peaks ... ..ot e e e 5-18
5-17 FM wave of high modulation frequency and

lowmvalue ... ... .. e 5-18
5-18 Adjusting central frequency at the

carrier frequency .. .......... .. . i 5-19
5-19 FM wave with small Afpeak . .................... 5-20
5-20 FM wave with large Afpeak .. ... ................ 5-21
5-21 fCand ECof FMwave ................. ..., 5-22
5-22 fSBand ESBof FMwave ................. ... ... 5-23
5-23 Puise modulatedwave . .............. .. .o .. 5-24
6-1 Drive Slot for Memory Card ... .................. 6-5
6-2 The Menu Screen of S8ave Function ............... 6-7
6-3 The Menu Screen of the Recall Function ........... 6-9
6-4 Printing Example in the Printing Mode "Gray™ ........ 6-14
6-5 Printing Example in the Printing Mode "Mono S§™ ... ... 6-14
6-6 Printing Example in the Printing Mode "Mono L" ... ... 6-15
6-7 Printing Example in the Menu Print "OFF" ... ....... 6-15
7-1 Functions of Fundamental Keys on the Front Panel . ... 7-2
7-2 Center Frequency Display . ........ .. ... ... ...... 7-2
7-3 Start/Stop Frequency . ........ ... ... 7-3
7-4 Frequency Span ....... e 7-b
7-5 Reference Level ......... ... . . i 7-7
7-6 RBW : Maximum IF Bandwidth which can be

Divided into Two Signals .. ........ ... . v ... 7-10
7-7 VBW = 300kHz ...... ... ... .. 7-11
7-8 VBW = 3kHz ........ . . 7-11
7-9 FORMAT Key on the Front Panel ................. 7-20
7-10  Write Mode and View Mode .............. ... ... 7-22
7-11 NO AVEIaging -« - oot i i e 7-23
7-12  After Averaging 20 Times ... ... .o civ i n o . 7-23
7-13 Label Input Screen . .. .. .. ... i i 7-31
7-14  MARKER Section Key on the Front Panel ........... 7-32
7-15 Next Peak Search Execution .................... 7-35

F-2 May 10/96



R3272 OPERATION MANUAL

7-16 AY Setting ..o v o i e 7-36
7-17 Inthe Caseof Up Setting . ........... ... ........ 7-37
7-18 Inthe Case of Low Setting ...................... 7-37
7-19 MARKER Section Key on the Front Panel ........... 7-45
7-20 Trigger is made at the waveform being displayed ... .. 7-438
7-21 SWP = AUTO (B00 MS) . ..ottt i e e 7-50
722  SWP = BOMS ottt it it 7-50
7-23 Panel Keys in MEASUREMENT Section ............ 7-52
7-24  Displayed drivelist ........... ... .. ... . 7-65
7-25 Displayed drive ist .. ........ ... ... 7-66
7-26 Displayed drive list . .......... .. ... ... o 7-69
7-27 Displayed drive list . .......... .. ... .. 0 7-73
7-28  Setting the date andtime . ......... ... ... .. ... ... 7-79
8-1 Relation between screen grid and trace data ........ 8-48
8-2 Selected window of serial port

(OPT15 are already installed) .................... 8-60
8-3 Parameter setup ... ... . .. 8-61
8-4 Connection of the controller and Spectrum Analyzer ... 8-62
8-5 Cable wiring diagram . .. . ...... . . i 8-62
8-6 Dataformat . ..... ... .t 8-63
10-1 Block Diagram .. ..... ... ... 10-4
A-1 Bandwidth Switching Accuracy .................. A-2
A-2 IFBandwidth ... .... ... i e e A-3
A-3 Noise Sideband ... ... ... i A-3
A-4 Occupied Bandwidth . ............ ... ooty A-4
A-5 Reference Level .. ..... ... i n.. A-4
A-6 Bandwidth Selectivity . ............ ... .. ... A-5
A-7 Spurious RESPONSE . .. .. vt i i A-5
A-8 VOWHR i e e e e A-6

Nov 30/98 F-3*






R3272 OPERATION MANUAL

No. Title Page
1-2 Power Supply Specifications . ................... 1-5
4-1 Warm-up time for built-in reference quarts oscillator . . . 4-2
6-1 Memory Card Specifications .. ................... 6-3
6-2 Recommended Printer . ............. ... ... ..... 6-12
6-3 Printer Qutput Format . ........................ 6-13
6-4 Operation tested plotters by ADVANTEST ........... 6-17
6-5 Plotter paper size . ..... ... ..., 6-20
6-6 Assignment of the plotterpen ................... 6-20
6-7 Fileextension ........... . ... .. . . .. 6-22
6-8 Output File Size .. ...... . .. i 6-23
7-1 Display Resolution of Center Frequency ............ 7-3
7-2 Display Resolution of Frequency Span  ............. 7-5
7-3 Range of Frequency Bandwidth forExternal Mixer .. ... 7-15

May 10/96 T-1*






May 10/98

INTRODUCTION

This chapter gives a brief explanation of product, its

working environment and operational precautions. Read
this chapter before you use the product.
CONTENTS
1. Qutline of Product . ................. 1-2
2, Operating Conditions . ............... 1-3
3. PowerSource .......... .. .. ... 1-5
4, Cleaning, Storage, and Transportation 1-9
5. NotesonlUse .............. ... ... 1-10
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1. Outline of Product

R3272 is a microwave spectrum analyzer which covers the frequency rangs from 9 kHz to 26.5 GHz.
Advantages:

e Compact instrument weighing at only 16.5 kg (main body). Optimum
for microwave circuit of repeater station or other site facility or for
radio wave or spurious measurement for satellite communication.

® Simple operation achieved by the independent keys for measuring
occupied bandwidth (OBW), adiacent channel leak power (ACP) and
harmonic distortion (HARM).

@ Highly stable sweep in narrow band (=5 MHz) achieved by DDS
{direct digital synthesizer) technology.

® Fasy of display viewing are improved by introducing 6.5-inch TFT
color liquid crystal disptay.

1-2 May 10/96
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2. Operating Conditions

Il Operating environmental conditions

Do not expose the
analyzer to:

Sunshine
0o’ L /
° s © R ‘\w/

o0,
LN ORI @

\/ O
— ( Corrosive

Vibration

it any power line noise affects
the instrument, use a noise
Direct suppression fifter,

.
|l

Line Filter P

1

Figure 1-1 Operating Conditions

Environmental temperature:

0°C to +50°C {Operating temperature range)
-20°C to +B60°C (Storage temperature range)

Relative humidity:
Place without corrosive gases

Place without dust
Place without vibration
Place where there is minimum noise

®
®
¢ Place without exposed to direct sunshine
[ ]
®
[ ]

RHB85% or less (Non-condensing)

The instrument is designed to resist noise from AGC power lines. However,
you should still take steps to minimize power line noise. If necessary,

install a noise suppression filter.

For highly accurate measurement, turn the power ON after the instrument
temperature has reached the room temperature level, and warm up the

instrument for 60 minutes.

May 10/96
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2. Operating Conditions

B installation

1-4

Air cooling fan of the exhaust type is built into the rear panel. Do not close

this outlet,

—ADVANTEST

The rear panel
shall be 10 cm or
more distant from
the wall.

Figure 1-2 Environmental Conditions

May 10/96
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3. Power Source

[ Checking Power Requirements

WARNING /
Safely use R3272 according to the power requirement.
R3272 might be damaged to the case not following the power

requirement.

The power requirement of R3272 is shown in the following.

Table 1-2 Power Supply Specifications

100V operation 220V operation
input voltage range 0 Vio 132V 198 Vto 250 V
Frequency range 48 Hz to 66 Hz 48 Hz to 66 Hz
Power Fuse T6.3A/250V
Power consumption 300VA or below

B Changing the supply voltage
The supply voltage of this device is automatically changed over (100/240
V). Be sure to use a power cable which matches the supply voltage and

conforms to the related standard.

May 10/96
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3. Power Source

I Replacing the power fuse

WARNING [

1. Before replacing the power fuse, be sure to turn the power
switch OFF and remove the power cable from the ouilet.

2. For continued protection against fire hazard, use a fuse of the
type and rating which match the supply voltage.

Power fuse is accommaodated in the FUSE holder on the rear panel.
To check or replace the power fuse, observe the following procedure.

With a flat blade, turn counterclockwise the cap of the FUSE
holder by approximately 90 degree.

[8 Flat blade

Take the flat biade off the cap, and the FUSE holder comes out
by approximately 3 mm.

Pull the FUSE hoider out, and replace the fuse with new one.

Use a fuse which conforms to the following specification:

Input voltags range Fuse
AC 90t 132V T6.3 A250 V
AC 198 10 250 V T6.3 A/250 V

1-6 ' May 10/96
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May 10/96

3. Power Source

After replacing the fuse, re-insert the FUSE holder, slightly
push it by a flat blade and turn it clockwise by approximately
90 degree to put it in position.

1-7
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3. Power Source

il Connecting the Power Cable

WARNING ¢
1. Power cable
®» Use power cable of the attachment for the electric shock and
the fire prevention.
e Use power cable in accordance with the safety standard of
the country for use excluding Japan.
e When you connect power cable with the outlet, turn off the
power switch.
& When you pull out power cable from the outlet, have the

plug.

2. Protective earth

e Connect the power plug cable with the power outlet which
has the protective earth terminal.

e [f the code for the extension without the protective earth
terminal is used, the protective earth will become invalid.

® Case in which use of AC adapter (Three pins to two pins
conversion adapter), the earth pin of the adapter is
grounded to the earth of the outlet, or connect ground
terminal of the rear panel with the earth of the outside, and
ground it t¢ the earth.

(1) A three-pin power connector is insufficient for Japan, so a 3-pin-to-2-
pin adapter is provided. It is extremely important when using this
adapter for connection to a power outlet to ground the ground pin
extending from the adapter.

To AC power outlet - AG adapter

- Ground pin

— 3-pin power cable

To be connected to ground To the analyzer

(2) AC power cable for overseas use
information of AC power cable for averseas use is shown on page
Plug-1~
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4. Cleaning, Storage, and Transportation

B Cleaning _
Wipe any dirt of R3272 off with a soft cloth {or damp cloth). Attend to the
following points.
e Do not remain the fluff of the cloth and do not soak water into the
internal of R3272.
e Do not use an organic solvent (for example, benzene and acetone, etc.)
which changes plastics in quality.
Il Storage

Storage temperature of this instrument is from -20 to +60 degrees C. Do
not store it out of this temperature range.

In case that in which R3272 is not used for a long time, cover with the vinyl
cover or put in the cardboard box and prevent dust. Keep it in a dry place
where dust and direct sunshine were prevented.

Il Transportation

When you transport R3272, pack it to packing material.

Packing procedure

Wrap R3272 itself with cushion material and put in the
cardboard box.

After putting attachment, put cushion again.

Shut the lid of the cardboard box. Fix the outside with
string or tape.

@ To carry the instrument by hand
To carry the instrument by hand, put it in a transit case.
The transit case is prepared as optional accessory.

Nov 1/96 1-9



R3272 OPERATION MANUAL

5. Notes on Use

fl Case that abnormaiity occurs

When smoke rises from R3272, turn off the power switch. Pull out from the
outlet. And contact to our company.

The address and the telephone number of our company are in the end of
this manual.

B Warmup

After the instrument temperature has reached the room temperature level,
turn the power switch ON and warm it up for 60 minutes.

1-10* May 10/96
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Description of Front and Rear Panels

This chapter briefly explains each section on the front and

rear pansls.
CONTENTS
1. Description of the Front Panel . ........ 2-2
2. Description of the Rear Panel . ......... 2-7
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1. Description of the Front Panel
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1 Liquid crystal display (LCD)

2 INTENSITY control

3 Soft menu display sectien

4  Soft-key

5 Power switch

6 PHONE connector

2-2

Displays waveformn and measured data by color. The
whole display can be tilied.

CAUTION !

When this instrument is used in long hours at high
temperature, a blurred section may arise on the LCD
display. This problem comes from not a failure of
the LCD display.

If this problem arises, furn off the power and turn on
that.

The problem is soived.

Used to adjust the intensity of display (adjustable in the
range from approximately 70% to maximum intensity).

Maximum 7 items can be displayed.

7 soft-keys are prepared, which correspond to the
software menu display on the leff.

To turn the power ON/QFF.

8-ohm earphone terminal to output AM or FM
demodulated voice.

May 10/96



R3272 QPERATION MANUAL

10

11

12

13

14

15

16

17

18

May 10/98

EXT KEY connector

LCL key

SYS key

REMOTE lamp
CNTRLR key
CNTRLR STOP key

SHIFT key

PRESET key

PROBE POWER

Drive A/B lamp

Eject button for drive B

1. Description of the Front Panel

Used to connect to an external keyboard (option 15).

Used to cancel external control (while the REMOTE lamp
is lighting).

Used to set system functions (in LOCAL mode).
Lights up in REMOTE mode.

Used to enter a controt function {opticn 15},
Used to start/stop a control function (option 15).

Used to select SHIFT mode {expanded function). When
selected, the LED lights up.

Used to initialize the panel setting.

Power supply for accessories, such as active probe.

PROBE POWER

1:NC
1_/—.\4 2 : GND
3:-15Y
2 9 4. +15V

Lights up while a memory card is being used.

Eject button for the memory card which is set in drive B.
When pressed, the memory card can be taken out of drive
B.

Memory card inserting slot for drive B

Memory card inserting slot for drive A

Eject button for drive A

Eject button for the memory card which is set in drive A.
When pressed, the memory card can be taken out of drive
A
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1. Description of the Front Panel

MEASUREMENT Section

19

20

21

22

23

CW key
OBW key
ACP key
HARM key

ADVANCE key

24 FCL key
SAVE key
(SHIFT +RCL)

ENTRY Section

25 FREQ key

26 SPAN key

27 LEVEL key

28 SWP T key

29 SWEEF key

30 REPEAT key

31 SINGLE key

32 Ten-key {expanded

2-4

function keys}

CAL key (SHIFT + 7)

Used to analyze spectrum of continuous waveform.
Used to measure ocoupied bandwidth,
Used to measure leak power from adjacent channel.
Used to measure harmonic distortion.

Used to test the transmitter or autornatically exscute basic
measurement (option 15).

Used to call the set conditions and waveform which are stored
in the backup memary or a memory card.

Used to save the currently set conditions or waveform,

Used to select Center Frequency Input mode.
Used to select Frequency Span Input mode.
Used to select Reference Level Input mode.
Used to set sweep time.

Used 1o set sweep mode and trigger.

Used to execute Continuously automatic measurement or
sweep.

Used to execute automatic measurement with one sweep
only.

includes numeric keys (0 to 9) and a decimal point key. Can
perform expanded functions when pressed together with
SHIFT key.

Used to calibrate the instrument.
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33

34

35

36

37

B.S key

Unit key
GHz key
MHz key
kHz key

Hz key

BW key
ATT key

INPUT key

1. Description of the Front Panel

Used to correct the data input with ten-key or to input minus
{-) sign.

Used to select or set unit.

Used to input data by GHz, dBm or dB.
Used to input data by MHz, -dBm or sec.
Used to input data by kHz, mV or msec.

Used to input data by Hz or us, for channel designation, or as
ENTER key.

Used to set RBEW and VBW.
Used to set the input attenuator,

Used to set transducer factors.

DISPLAY CONTROL Section

38

38

40

41

42

43

May 10/96

Step key
Data knob
FORMAT key
WINDOW key
SCREEN key
COPY key

CONFIG key
(SHIFT + COPY)

Used to input data by step.

Used to finely adjust input data.

Used to set trace mode, display line and limit line or to input label.
Used to set measuring window or multi-window.

Used to select the active display on split screen.

Used to output wave form to a printer, plotter and the file.

Used to set the conditions for a printer, plotter and the file output.
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1. Description of the Front Panel

MARKER Section

2-8

44

45

46

47

48

49

50

ON key
SRCH key

=CF key
=RL key
CAL OUT connector :

INPUT connector

EXT MIXER connector

Used to display a marksr,
Used to search the peak point.

Used to set frequency to the center frequency of the maximum
level of displayed waveftorm.

Used to set reference level to the maximum level of the waveform
displayed.

Outputs level calibration signal, which is used for automatic
calibration.

50-ohm N-type input connector. Can analyze the signal of
maximum input level +30 dBm, 0 VDCmax in the frequency range
from 9 kHz to 26.5 GHz.

Connector for external mixer.
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2. Description of the Rear Panel

NoS

W

A

~ LINE
S00VA MAX
- et

[ o]
[ idav-120v |

{_ pue ]
—————

A WS WARNING

F—YAVILN . F— AR T AL

'HO DPERATOR BERACIARLE FRTTE MGION.
SERNCEN TO BE MDD BT TRANED
BOWOULS.

O

10MHz REF [~ F QUT—
L RLéMHa  ddiMiz

|
)

W

—_

External trigger input terminal

External trigger and gate input.

Start sweep by positive going and negative going pulse
{selectable) of TTL level.

This can be used for the gate signal input for gated sweep.

2 10 MHz reference frequency signal /O terminal

3 Video output terminal
4 Cooling fan

5  @GPIB connector

6  PIO connector

7 RS-232 connector

Mar 15/99

I/O terminal for 10 MHz reference frequency signal

Input impedance :  Approx. 50 chm
Input level : -5to +5dBm
Qutput level . Approx. 0 dBm

RGB signal output equivalent to VGA (640 x 480)

Exhaust cooling fan.

Connectar for GPIB cable from external controller or plotter.
Connector for Centronics printer.

Connectar for external controller which is used to execute
remote control via RS-232 interface.
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2. Description of the Rear Panel

8 X output terminal : Qutputs approx. -5 to +5 V ramp voltage proportional to
sweep.
QOutput impedance :  Approx. Tk ohm

9 Y output terminal :  Outputs video signal with detection in proportion to CRT trace
vertical deflection.
Dutput voltage < approx. 0 to 2 V (10dB / DIV)

approx. -3to 5V
Output impedance :  approx. 220 ochm

10 Z output terminal - Qutputs +5 V (TTL High level) when the spectrum analyzer is
executing sweep, while 0 V (TTL Low level) when blanking.

11 Gate sweep control
terminal . Stops sweep and measurement when TTL Lo ievel, and
executes sweep and measurement when TTL Hi level.

12 21.4 MHz IF OUT . Qutputs final IF (21.4 MHz) signal.
Bandwidth : Set resolution bandwidth
Output level . Approx. -15 dBm for the full scale on
CRT
Output impedance :  approx. 50 ohm
13 421.4 MHz IF OQUT . Qutputs 2nd IF (421.4 MHz} signal.
Qutput impedance :  approx. 50 ohm

14 indication for built-in option devices
15 AC power connector 1 3-pin connector. Center pin is for grounding.

16 FUSE holder :  Accommodates a power line fuse,

2.8* May 10/96
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Fundamental Operation

This chapter explains the fundamental operation for those

who use this instrument for the first time.

CONTENTS

1. Initial power-on ... o
Operation keys ...........cvnnn
Annotation on the screen .. ...........
Calibration . ..., ... i
Measuring the power level ............

Measurement of Frequency ...........

N o g L

Dynamic Range and Sweep Rate .......
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1. Initial power-on

i} Connecting to AC power source

With the instrument‘s power switch turned OFF, connect
the attached power cable io the AC power connector on

the rear panel.

Figure 3-1 Connecting the Power Cable

Connect another end of the power cable to an outlet.

WARNING

Connecting to an cut-of-spec power source may damage
this instrument. Power specification of this instrument is

3-2

as foliows:
Operation under Operation under
100 Vae 220 Vae
input voltage 90to 132V 198 to 250 V
Frequency 48 to 66 Hz 48 to 66 Hz
May 10/96
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1. Initial power-on

[ Power-on

After connecting the power cable, turn ON the power switch on the front

panel.
o - ;
| - =1 a
| = |SEEEEIe)
! = =
% ™
&
=]
=) -
® =
I o EBROK:]
\
Power switch
OFF . ON

Figure 3-2 Power Switch

When the power switch is turned ON, the following screen appears on the
LCD. A few seconds later, the screen changes to the initial setting
screen.

ADVANTEST

“ADVANTEST" is displayed at the center of screen. (While this is
displayed, self checking is executed.

May 10/96
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1. Initial power-on

3-4

Tue_ 1994 Mgy 15 14:54

REF 0.0 diin A_Write - 0_Blani
0 uBs X

‘ T
L

ROW S WHE __ VEW S MMz SWP 405 we  ATT A0 0B

Initialization screen after shipment

When the instrument is used for the first time after shipment, the screen
shown on the above appears. In general, previcusly set conditions are
backed up, and a waveform under such cenditions is displayed when the

power switch is turned ON.

To reset to the initial setting at shipment, press
kays,

CAUTION !

SHIFT

and

PRESET

The contents of the PRESET can be changed by the function of the

saving.
Default 1P: The initial setting at shipment.

Save REG#IP: Saves the present set condition.

May 10/96
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2. Operation keys

[l Panel keys and soft keys

This instrument is operated with panel keys and soft keys.

pane! key

Software menu

Figure 3-3 Panel keys and soft keys

Pressing a panel key displays a software menu at right on the screen.

Press a soft key, and the corresponding function in the software menu wil
be displayed.

May 10/96 3-5
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2. Operation keys

Press| FREQ |panel key, which is used to set center frequency, and the

following software menu appears at right in the display.

E Center E The software menu for FREQ | includes 6 items
k 1
Lo e o 4 as shown in the figure at left.
Start ) . . .
The remaining cne item is currently not used and kept
“““““““““ blank.
Stop
__________ Furthermore, the key in the software menu appeared
CF Step Size

in the red frame ("Center" in FREQ at the initial

] I
1 I
| i
f |
1 i
] |
! |
1 3
1 ]
] |
tf '. 1
:_ mj condition) is shown in the active condition that the
! l
i ]
| i
| 1
i 1
I 3
| 3
{ 1

Offset

Freg

setting can be changed.

@ Function of SHIFT key

To execute the functions marked in blue above the panel keys, press
SHIFT

& |k together with the corresponding key.

SHIFT
Pressing ) key lights up the LED at upper left.

Example: To select calibration function.
SHIFT CAL

Press | ¢ and 7 | keys.

3-6 May 10/96
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Apr 28/95

2. Operation keys

@ Data setting
When a panel key and a soft key is pressed to set data, the function of

the pressed key and the current set conditions are displayed at upper left

on the screen. This display area is called "active area". OSet data,
checking the values displayed in the active area.
Active area I Ty 1994 Mov 15 17:08 Freg
- 0. A YWrlte H_Blank
\ 10 dR/
\ Center
‘| |CENTER
30 YOUl MH
Start
/ \ Stop
i 7
Step Size
I ;
/ \ Freq
Offset
/ \ [T OFF |
e WM \1 n bt
[CENTER 30.000 MHz SPaN 1.000 MHz [ mora 1/21
RER 10 kiz VBW 10 kHz S 50 ms ATT 10 0B

Figure 3-4 Displayed active area

There are 3 methods for sétting data.

ESNDISFLAY CONTROL SN

Step key for setting by step size.

- AEEN ENTRY

CAL
Cre) )y
(o) @ ®E G
ololojcy:
. , oL L Data knob for continuously
@ CJ @ 5" changing data in units of

display resolution.

Set data with ten-key and unit key.

Figure 3-5 How to set data

3-7
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2. Operation keys

3-8

O Ten-key and unit key
These keys are used to input numeric data.
input a numeric value with ten-key, and press a unit key.

To execute a function marked in biue above the numeric keys, use
"SHIFT" key.

B.S

Fressing key deletes the rightmost digit of the numeric value

which has been input with ten-key. This key is useful for correcting input

B.S
data. When no data is input, pressing . | key inputs "-(minus)" sign.

{O Step key and data knob

Step key is used to set data by predefined step size.

Pressing @ key decrements the data, while pressing @

key increments the data.

Data knob is used to set data in units of predefined display resolution. It
is very convenient for finely adjusting set data.

When pressed in label mode or setting data, it functions as ENTER key.
(O Dialog Box (Setting Menu), Error/Warning Message

The dialog box that is displayed fo set the date or to select the printing

output or the error/warning message that is not erased automatically after
the specified time is cleared by pushing a panel key.

May 10/96
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3. Annotation on the screen

~Functions allowing data change (active area)
~Correction factor mark
~Lavel offset mark

~Reference level

[Trace display ~Date ~-Menu
\ B i
l Wed 1897 Nov 5 20:33
L. \REF 0.0 din AWrite B_Blank Freg
] 16 dB/
\“““--.IEEF Center
gs ]
CENTER | I
30 00T MHE
Start
Stop
\ cF
Step Size
l auTo [
\ Freq
Offset
\ [oFr ]
Detector
T ~F : N
" _[CENTER 30.000 Mz SPAN 1.000 MHz more 1/2
~ 1" .~ #RBW 3 kHz __ *VBW 10 kHz  *SWP 200 ms  ATT 10 dB UNCAL

|

|—-—UNCAL Message

~-Frequency span

—RF attenuator

Sweep Time
L—Video Bandwidth

L-Manual setting mark

-Resolution Bandwidth

.——Center frequency

Frequency offset mark

10 MHz reference frequency external setting mark

Figure 3-6 Annotation on the Screen
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4. Calibration

To execute measurement at specified accuracy, warm up the instrument for more than 60 minutes
after the power has been turned on.

3-10

Connect the N-BNC adapter to the INPUT connector on
the front panel.

Connect CAL QUT and INPUT connectors on the front
panel with the BNC cable (MC-81}.

r:xu\
M P
e

DODDEnD |

o ARALVEEN

o
e
@
C
€
L@i
E

BNC cable

Figure 3-7 Connection for calibration

SHIFT GAL rmm——————
Press | ¢ip , 1 7 |and

execute calibration.

it takes approximately 8 minutes until calibration is completed.

CAUTION f
Sometimes, there is a noise of switching in the instrument on
executing the calibration. This is the noise that switches the RF

attenuator,

Nov 30/98



R3272 OPERATION MANUAL

5. Measuring the power level

SHIFT PRESET
Press @ | and keys to reset to
initial setting.

Connect the N-BNC adapter to the INPUT connector on
the front panel.

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cable {MC-61).

-

@I%é

() (2 EE 0 R

BNC cable

Figure 3-8 Connection for power level measurement

Press| LEVEL |, | 0 {and | GHz |*dBm keys to set
secC

reference level to 0 dBm.

Press| FREQ !, | 3 [, | o |and MHz | keys to set

center frequency to 30 MHz.

May 10/96 3-11
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5. Measuring the power level

MHz |keys to set

SPAN 5 land

1

Press

frequency span to 5 MHz.

Press | SRCH | key to display a marker at the

maximum level on the screen.

The level at marker position is displayed at upper right on the

Screen.
i . Tue 1994 Mov 15 17:13 [ Soan |
PEF 0.0 dbm Awrite B _Blank WRKR 30,005 Wiz
10 ot/ -9.90 din
Full Span
SPAN
TR MEE
/ Zero Span
i\

L]
SFAN 5.00 MHz

LenTER 70,000 Mz
UREW 100 kiz  VEW 100 kit, _SWP 50 ms __ATY 10 dB

Figure 3-9 Power level measurement for 30 MHz CAL

signal

3-12 May 10/96
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May 10/96

5. Measuring the power level

@ Power level measurement by increased display resolution

=RL key to set marker level to reference

frequency span to 1 MHz.

i
BW t

Press ’ :l AUTO | MNL
L

REF 9.5 diin A W-Tta B BTank HRE 30»1(??&4;994 oy 1537229 Swan
~5_88 dBn
Fuil Spem
N i
/ \ Zera Span
/]
¥
1 1 t i.
.FN]ITR 30.000 Mz 5PAH 5.00 Mz
ROW 100 KMz  VEW 100 kiiz__SWP 50 ws  ATT 10 dB
Figure 3-10 Reference levet setting
v . e yT— i
! . i
Press LEVEL | , ! dB/div | and ! dB/div {
L a e em e 3
keys.
Press SPAN [, | 1 |and MHz Ikeys to set

0 |and kHz | keys

to set VBW to 30 kHz.
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5. Measuring the power level

In the case that the dispiayed level is changed by the

changing of RBW at this time, press | =RL | again to

set to the reference level.

Press| SRCH |key to display a marker at the maximum

level on the screen.

The power level at the marker position is displayed at upper
right on the screen.

Tue 1994 Hov 15 17:42 [ gy
REF -0.9 dBa A_vrita H_Blank MWKR 29.997 Mz -
1 B/ -9.947 diix RBw
: auTe | T
VBWI

FerrRH2T N

CENTER 30.000 Wiz SPAN 1.006 Wiz AL Aute
HW 300 kHz «VOW 30 Kz SHE 50 ms ATl 10 o8

Figure 3-11 Power level measurement by increased
display resciution
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R3272 OPERATION MANUAL

6. Measurement of Frequency

B Measurement with normal marker

SHIFT PRESET
Press e | and keys to reset to initial

setting.

Connect the N-BNC adapter to the INPUT connector on
the front panel.

Connect CAL OUT and INPUT ¢onnectors on the front
panel with the BNC cabie (MC-61).

[ ﬁ
1 IR = R e I
%@E@Eﬁ 6. Cs)

1O

o Q@ @GR rjé]@

SEol0Gk oD &

BNC cable

Figure 3-12 Connection for frequency measurement

Press |LEVEL| ,{ 0 |and | GHz TGEém keys to

set reference level to 0 dBm.

Press |FREQ | ,[ 3 |, | 0 |and | MHz |keysto

set center frequency to 30 MHz,

May 10/96 3-15
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6. Measurement of Frequency

Press | SPAN{ , | 5 |and MHz [keys to set

frequency span to 5 MHaz.

Press | SRCH | key to display a marker at the

maximum level on the screen.

The frequency at marker position is displayed at upper right
on the screen.

Tue 1994 Mov 35 17:57 [ Span
REF 0.0 dbm A Write " B Blank MR 30.00% Wiz
10 dB/ ~3.83 dbm
. Fuli Span
SPAN
5. eR T MHZ
Inro Spon

WTER 30.000 M1z SPAN 5.00 Wz
ROW 300 kilz  VEW 100 Kbz SWP 50 mg _ ATT 10 4B

Figure 3-13 Frequency measurement for 30 MHz CAL
signal
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8. Measurement of Frequency

I} Measurement by frequency counter

For continuous carrier signal, frequency can accurately be measured in
COUNTER mode.

When frequency is measured with normal marker, the measured data
corresponds to the position at which the marker is displayed and includes
errors related to span accuracy, dispiay resolution, etc.

In COUNTER mode frequency of the signal is measured directly by the
frequency counter, so that measuring accuracy is increased to the
accuracy of reference source. However, when the difference in level
between marker point and displayed noise level is 25 dB or less, or when
SPAN value is 1 GHz or more, measurement may not be accurate.

Press SHIET and PBESET keys to reset to initial

setting.

Connect the N-BNC adapter to the INPUT connector on
the front panel.

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cable (MC-61).

) @GR tatal ()

@E@O@%‘

e @8 (W2
=S

2.2
praserery_ it sorimi suaire 2l

DOIHOND

!
1
l

@
L+ T
ey
03]
§JJ!
oi
(af}
(a)
)

BNGC cable

Figure 3-14 Measurement by frequency counter
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6. Measurement of Fraquency

3-18

B-3

Press | LEVEL

1

s 11

keys to set reference level to -10 dBm.

Press | FREQ

3

| 0

center frequency to 30 MHz.

Press | SPAN

1

5

and

Press | SRCH

, 10 |and | GHz [*9Bm

sec
and MHz  [keys to set
MHz |keys to set

frequency span to 5 MHz.

key to display a marker at the

maximum level on the screen.

Tue 3954 Hov 15 17759 Span
FEF =100 dém fAi_Write H_Gionk MKH 30,005 MHxz -
o d8/ =%.98 dia 5
Fuli Span
SPP\&\I
58 MHZ ‘\ .
| Zero Span

e (b

T i

CENTER 30.000 Mz

RBY 100 kHz VBW 100 &iz

SW 50 rs

SPAH 5,

00 Mz

ATT 10 B

Press | CW

keys to set to COUNTER mode.

Figure 3-15 Display of maximum ievel at marker point

Counter |
1
1

|

May 10/96
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May 10/96

8. Measurement of Frequency

Resolution jkey to set counter resolution to 1

Press |
' 1Hz |

Hz.

The frequency in MARKER mode at marker position is
displayed at upper right on the screen.

Tue 1994 Hav 15 18:00 Counter

REF -10.0 dtm A_W-tte H_Hlank MKR 30.005 Mz
1o 48/ -9.80 dBa Resolution
CINTER 1 klz
SPAN 28.99499?. Wiz
5.9 MHZ / \ Resoiution
100 Bz

™ Rasofutlon
/ \ 16 Itz

— / \ ﬁésmut i u;\' i

/ e

Counter
Y A TR

o
I8 7 f ikl
i dl HKR Howe
T
CENTER 30.000 MHx SPAN 5.00 Mz return T
REW 100 kMx VEW 100 kHz  SW¥ 50 ms ATY 10 4B

Figure 3-16 Frequency measurement in COUNTER mode
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6. Measurement of Frequency

B Convenient functions MKR=CF, MKR->REF

® MKR=CF function
This function makes the frequency at active marker position the center

frequency.
It is very useful to, for example, adjust unknown frequency to cenier

frequency.

<When peak level of waveform =

Press =CF | key.

Then the frequency at peak level point on the screen
becomes the canter frequency.

<When not peak level of waveform >

MARKER
Press CN key, and turn the data knob to move
the marker to the frequency point which is the center
frequency.
T . \ lr ——————————— K T -:
more 1/3 | Marker= | MKR=CF
Press | by © tand | R=C |
e e I N 2 b e e 3
keys.
REF 0.0 tn AT Tt T flank MR soo,ogemme Mo 15 3BI05 1 Marker
1o 4B/ =23.52 dbwm
WKR + CF
MARKER
SO OBE MHZ
A WKR + Ref
MKR + Harm
HKR
CF Step
bBelta 2
Spon
"1 return
HTER 500.05H MHx SPAN 2,000 MHr pore 1/2
REW 30 XHz VBY 30 kiHz SW 50 wma ATT 10 4B
Figure 3-17 MKR=CF function
May 10/96
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May 10/96

6. Measurement of Frequency

® MKR=REF function
This function makes the level at active marker position the reference

level.
It is very usetul to, for example, adjust the peak level of waveform to

reference level.

<When peak level of waveform >

Press =>RL key.

Then the peak level on the screen becomes the reference
level.

<When not peak level of waveform >

MARKER
Press ON key, and turn the data knob to move

the marker to the level point which is the reference level.

| el A | pis e A em————— A
Press | Mmore 1/3 | | Marker=> |and 1 MKR=Ref |
1 1o 1 ] ]
1 i ] ] i
g —— A U 1 e e v o o ——— 4
keys.
Tue_199 15 16:34
FEF —73.8 dbn AW TTe  B_BTank HKR 500056 Wiz A o Yarkert
10 8/ 23189 dom _
WKR + CF
REF LENVEL H
=23 & dB T
{ \ HER * Ref
} & KR + Hacn
| —
f \ o Step
Della +
k Bpon
TR T t
‘ r I ”H [ return
CENTER 500058 iz B SPAN 2.000 iz more 1/2
WBW 30 KMz VAW 30 kHe _SWP 50 ms  ATT 10 o8

Figure 3-18 MKR=REF function
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7. Dynamic Range and Sweep Rate

SHIET PRESET
Press | €@ | and keys to reset to initial

setting.

Connect the N-BNC adapter to the INPUT connestor on
the front panel.

Connect CAL OUT and INPUT connectors on the front
panel with the BNC cable (MC-61).

— =]
ﬁg@éﬁ%ﬁj

I A A A A A

BNC cable

Figure 3-19 Dynamic range and sweep rate

B.5
Press |LEVEL| ,| - |,/ 1 |,[ 0 |and| GHz |*dBm
keys 1o set reference level to -10 dBm.
Press | FREQ 131, 01%}and MHz | keys to
set center frequency to 30 MHz.
May 10/96
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Apr 28/95

7. Dynamic Range and Sweep Rate

Press |SPAN] , | 5], | 0 |and MHz | keys to

set frequency span to 50 MHz.

Press |BW{, 1| __RBW bl 0 0
3 ]

and | MHZ |keys to set RBW to 100 kHz.

Then display noise level decreases by 10 dB, expanding the
display dynamic range.

1

Press | —— ‘ and
] T
! _

to set VBW to 10 kHz.

Setting VBW to approximately 1/10 of RBW averages noise
level and obtains wider dynamic range.

Here, setting to "auto” automatically sets sweep rate . If
sweep time is forcibly set to, for exampie, 50 ms,
measurement cannot be made correctly due to the error of
displayed waveform.

To obtain a high sweep rate, it is necessary to set as follows:

e Make RBW wider.

o Make VBW wider.

e Make frequency span narrower when RBW/VBW does not
change.

3-23"
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Basic Operation

This chapter explains basic operation, such as power-on
and initialization.

CONTENTS
When the Power is Tumed ON .. .. .. ... 4-2
When a High Level Signal Exists outside the
Bandwidth ................... ... 4-3
Local Feedthrough . ................ 4-5
initialization .. ............. ... ... 4-6
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1. When the Power is Turned ON

Bl Reference frequency

Table 4.1 shows the accuracy for the built-in reference crystal oscillator.
This instrurnent starts warming up the built-in reference crystal oscillator
when the power is turned ON.

Table 4-1 Warm-up time for built-in reference crystal oscillator

Starting characteristic
(10 minutes after powering up}

5x10% or less

Aging rate (after 24 hours operation) 2 x 10-8/day or tess

Bl Setting

Turning the power ON invokes the setting which was effective when the
power was last turned OFF.

Pressing

4-2

SHIFT

PRESET

and

keys initializas the panel setting.

May 10/96
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2. When a High Level Signal Exists outside the
Displayed Span

For proper level of measured signal, mixer input level must be -10 dBm or less. Exceeding this level
causes input mixer to saturate or distort, leading to inaccurate measurement such as dropping of
display level or increased spurious. Therefore, it is necessary to attenuate the signal to measure
down to a proper level.

For base band (0 to 3.1 GHz), alt signals in the band are added to the mixer. Therefore, depending
on the signals to measure, saturation or distortion may occur due to high level signals out of display
screen. To avoid this, 2 methods are available:

(1> Before starting measurement, check the maximum level of the signal, with span set to "Full
Span®.

@ With the setting of input ATT incremented by 10 dB, check that signal levels in the display level
do not changs.

In 3.0 to 26.5 GHz range, signals are added to the mixer via preselector and therefore the signals out
of the measuring frequency range are suppressed by approximately 70 dB, relieving the distortion due
to the signals out of the bandwidth.

For example, when 2nd-order harmonic of 1.5 GHz or higher frequency is measured, the fundamental
harmonic is suppressed to obtain wider dynamic range.

Following is a sample setting for method &:

FORMAT :’ “““““““““ "ll IF‘“"_‘]'_ ““““ -Il
Press , Trace b, race B !
I 1 1 1
=== = - - | ] =k | P g ) .
| StoreB |
and ! i keys to save the current waveform
U =i
in trace B.
MARKER, r ““““““““““ ': ;' """"" é/‘é"'{
Press ON , ! more 1/3 L, more L,
Lo R i
[Trace MKR |
race
[ 1rac land | SRCH {keys to move the marker on
i Move :
L o ot o o e om e — -1

! Delta MKR |
I
]

Press i keys to set to

Delta Marker mode.
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2. When a High Level Signal Exists outside the Displayed Span

4.4

e m—————— hl
1
1

and 'Trace MKR
l Move :

ATT Auto |

I
and Ei“UTO | [ || keys to select MNL,
L 4

ATT

Press

and increment the seiting of ATT by 10 dB with the siep

key.
At that time, check that the reference level does not change.

MARKER |
Press ON ’ E

keys to adjust the maker at the peak of the waveform,

and read the level change.

Compare the currently displayed waveform with that saved in
trace B. When the levsl drop is approximately 1 dB or less, it
is concluded that measurement can be made without
distortion or saturation.

May 10/96
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3. Local Feedthrough

With a superheterodyne type spectrum analyzer, spectrum is measured even when no signal is input,
because at the frequency corresponding to 0 Hz, 1st local frequency coincides with 1st intermediate
frequency. This spectrum is called "local feedthrough”. It can be used to check accurate 0 Hz
position, on the other hand it may narrow the dynamic range around 0 Hz.

May 10/96 4-5
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4. Initialization

It is possible to reset to the initial setting made at shipment or defined by user. The procedure for this
is as follows:

__SHIFT PRESET
Press @ | and key to reset to the initial

setting.

4-6* Apr 28/95
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Sample Measurement

This chapter explains how to operate the instrument,

showing several sample measurements.

CONTENTS

1. Measurement of Frequency ...........

2. Measuring the modulation frequency and
modulation index of AM signal  .........

3. Measurementof FMWave ............
4. Measurement of Pulse Moduléted Wave

5. Spectrum Analysis of Burst Signal .. ....




A3272 OPERATION MANUAL

1. Measurement of Frequency

BB Sample measurement of approximately 200 MHz signal source

@ Frequency measurement with normal marker
Display the input signal so that it can easily be monitored, and move the
marker at the peak point.

Press FREQ |, 12 |, 0], !0 Jand MHz

keys 10 set center frequencsy to 200 MHz.

Press SPAN 14,1014, 10 |and MHz

1

keys to set frequency span to 100 MHz.

Prass SRCH | key.

The frequency at the marker point is displayed at upper right

on the screen.
. Jua 1994 Hov 19 14:32 Span
PEF 0.0 didn A Wrlts O_Biank MKR 201.1 Mz
10 a8/ -5.60 dbm
Full Span
SPAN
oo o MHE
Zero Span
!
HTER 200.0 WHz SPAN 100.0 Wz
REW 1 MH vEY 1 Wiz SW 50 ms  ATT 10 ¢B

Figure 5-1 Frequency measurement with normal marker

REFERENCE

Measuring accuracy = t(Reading of marker frequency X
Frequency reference accuracy + Span x
Span accuracy + 0.15 x Resolution
bandwidih + 10 Hz)

5-2 May 10/96
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1. Measurement of Frequency

@ Frequency measurement in frequency counter mode
Select frequency counter mode, and set counter measurement resolution.

CAUTION /

1. In the following cases, frequency counter mode may not display
correct value.
e When span > 1 GHz
e When the difference in noise level from marker point value is

25 dB or less

2. Frequency counter mode cannot be used with SIGNAL TACK

mode.

t
Press CW | 1
t

1
]
and ' 10 Hz i

! Counter |

| 1
| 1
| g ———— -1

Set key to ON to enter frequency counter

The frequency at marker peint is displayed at upper right on
the screen with 10 Hz resolution.

In this mode, frequency of input signal can be measured even
when the marker is not on the peak point.

Tve 1994 Hov 15 34:33 |7 goooio

FET ©.C don AR TER B BTonk WRR P01 1 Wi
10 dB/ ~15.87 dbn Reso lut ion
TR~ T 1 kHz
SPAN 20000000 Mifz

iUyl o HE

Resolutfon
100 Hz

Resolution
1 Hz

Counter

CENTER 200.0 Wiz SPAH 100.0 Mz I return ]
| RBY 1 Wiz VBW ? Mz SWP 50 mg __ ATT 10 dB

Figure 5-2 Frequency measurement in frequency
counter mode
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1. Measurement of Frequency

REFERENCE
Measuring accuracy = #(Read value of marker frequency X
Frequency reference accuracy + 5 Hz x N
+ 1L8D)
LSD : Least Significant Digit
Frequency band N: orldar of Frequency band N: orlder of
mixer mixer

= 1 18.2 GHz to 23.3 GHz N=23

9 kHz t0 3.1 GHz N
3.0 GHzto 7.5 GHz N =1 23.0 GHz to 26.5 GHz N =4
7.4 GHz to 15.4 GHz N =2
Apr 28/95
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2. Measuring the modulation frequency and modulation
index of AM signal

Compared with time-domain oscilloscopes, a spectrum analyzer shows excellent performance in
measuring signal of low modulation degree, such as residual AM and residual FM.

Time-domain measurement calculates the modulation index of AM wave using the following formula
{see Figure 5-3 (a)).

m = {{Emax - Emin})/(Emax + Emin)} x 100

With the spectrum analyzer, we can read the level difference of the sidebands to the carrier in dB
{see Figure 5-3 (b)}.

in addition, the modulation degree of the modulated signal with respect to higher harmonics can be
obtained individually. Especially when modulation degree is low, time-domain measurement is in units
of 2%, while spectrum analyzer can measure down to less than 0.02%.

The measuring accuracy becomes higher in LINEAR mode when modulation degree is equal to or
higher than 10%, while higher in LOG mode when modulation degree is lower than 10%.

Ec
Esa I(ESB-EC) [dB]
Emax"Emin ESB'EC +6
m(%) = X100 m{%) = log
Emax + Emin 20
{a) AM signal measured on time domain {b) AM signal measured on frequency
{linear scale) domain (log scale)

Figure 5-3 Measurement of AM signal
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2. Measuring the modulation frequency and modutation index of AM signal

B Sample measurement of AM wave of low modulation degree and
high moduiation index

Measurement is made on time domain with linear scale.

Display the signal to measure, and adjust the peak to
reference level.

In this example, carrier is set to 303 MHz.

Press | FREQ |, 1 9 01,13 land MHz | keys

and ther: | SPAN | | 2 |, | O |and MHz | keys.

Press | LEVEL |key, and turn the data knob so that the peak

of signal level is equali to the reference level line.

L Toa 1994 Hov 15 19:08 T | ovel
PEF 5.1 din AT ite B Blank W 90372 WE
~5.18

6 Jf/ ot N
Hidiv !
REF| LEVEL i

=i dpm [\

ik
AN —
1

\ Rel Offset

o |

CENTFR 503.00 MHz SPAN 20.00 Wz
[ ROW 300 wHz  VBW 300 kBz  SWP 50 ms ATT 10 6

Figure 5-4 Adjusting the signai level

_RB !
| AUTC

1
W
BW : = *
Press and :L keys to select MNL,

and set resolution bandwidth to 3 times or more of

modulation frequency.

B-5 May 10/96
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2. Measuring the modulation frequency and modulation index of AM signal

Linear :
1 keys to set the
1

]
Press |LEVEL] and E

| =
Press | SPAN | and E Zero Span E keys to set to
I 1
Zero Span mode. S B
FORMAT e atui y Fe = 1
: Trace | \  Sample
Press * + Detector | and | '
B e o e —— - U s gy |

keys to set trace detector to "Sample™.

Press |[LEVEL | key, and turn the data knob so that the

peak of signal level is equal to the reference level line.

SWEEP
Press Source

1
|

Press SWPT | and } ; keys to select
Lk - |

MRNL, and operate the step key to set sweep time to a

value which makes it easy 10 monitor waveform.
Fremm s mm—_———— A
1 H 1
Press ! Single ! to stop the sweeping temporally.
L J
MARKER FoT oo 1
, Peak '
Press ON and i keys to move the
1
Lo e s o v — -

marker on the peak of waveform.

May 10/96 5-7
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2. Measuring the modulation frequency and madulation index of AM signal

[ e o e v o o) o e o e r

| more 1/2 | | return I 1 Delta MKR
I
!

1

1
Iy ! i [

1

The period of modulated wave T(s).

Tue 1994 Nov 15 19:12 I garkor

DELTA MK N AN B VA |
O .
.
f \ / \ j \ / SIS
TR
VA A
\ \J / \/ Mult] HKR
v . \ V)
%EEE'; M e Lk S 50 s m}? Y [ nore 173

Figure 5-5 Measuring the period of modulated wave

modulation frequency.

| T
i i
i i

MARKER
Normal MKR
Press ON and | of 1 keys to move the

marker to the maximum point of waveform, and record

the level (Emax value).

5-8 May 10/96
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2. Measuring the modulation frequency and modulation index of AM signal

With data knob, move the marker to the minimum point
of waveform, and record the level (Emin value).

Assign these values to the following formula to calculate
modulation index m.

Tus 1994 Wov 15 19:15 [ o m

REF 18478 wv A_wte O_Ofank MKA 90,09 Hz
LIM x1 -A06.023 wv

SN N AL A —
i A L (R O I |
T \
|

Harker?

BRI o
VL o
/R o

T e

Dicp Levol
ADS

LCENTER 903.000000 WHz SPAH O Hr e 2/3
#REW 1 kHz WWHY 1 iz W 50 me ATT 1¢ &8

Figure 5-6 Modulation frequency of AM wave

Tue 1994 Nov 15 19136 [ jiorker ]
T48 WY W Tte B_DTaok WCR 9.100 as liacker
!m 2755 ¥ :

Horral- HKR

;gxsg T 7 .
7{15\’@ T TR e

LT
SRR

N/ N
\\./ \j/ U/ \\J'/ waltl R
HKR OFF
CENTER 9063.000000 WHz SPAM O Hx wore 1/3
FREY 1 iz AW 1 kilz #SWP 50 as ATT 19 48
Figure 57 Modulation index of AM wave
5-9

Apr 28/95




R3272 OPERATION MANUAL

2. Measuring the modulation frequency and modulation index of AM signal

B Sample measurement of AM wave of high modulation frequency

and low modulation index

Measurement is made on frequency domain of log scale.

Press

Press

SPAN

FREQ

key, and operate the step key to set
frequency span to a vaiue which is greater than twice the

modulation frequency but smaller than 10 times.

key, and turn the data knob to set

center frequency to the carrier frequency.

Tue 1994 Hov 15 19:27 Frog
REF 287 dim AW ite D_Bisnk
o 48/
Center
CENTER I
TS TP Y | M
Start
’ \ Stap
i 71
Step Size

AR

Fragq
Dffsat

1
I —
b
o
e ]

\

(o 1K

rf.mw

o

S

w¥iW 300 He

CENTER 80300000 Mir
BREW 300_Hz

“SWP 1.2 §

SPAN 50.0 kHr more 1/2
ATT 10 48

Figure 5-8 Setting of center frequency

MARKER

Press

ON

5-10

marker to the peak of tha carrier.

1
i keys to move the

May 10/96
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2. Measuring the modulation frequency and modulation index of AM signal

Press

r
3
1
3
4
3
1
1
H
i
1
[
[
i
1
i
1
1
|
I
I
I
I
[
r

keys, and turn the data knob to move the delta marker to

the peak of the spectrum of moduiated signai.

From the frequency at delta marker point and displayed level
value, modulation frequency fm and modulation index m are
calculated using the following formulae.

fm = Frequency at delta marker

m = 109'1 ESB - EC + 6
20

Figure 5.10 shows the relation between Egz - E; [dB] and m
[%].

fm = 10.0 kHz
e P R T
ho @/’ e A 23026 @ Egs - E¢
g = 30.26d8B
TeT0 XHZ :

|
J
|
iR EEE
VLA
Mm.mrmy bt | Y %W
CENTER 903.00000 MHz ! SPAH 500 Wiz
pREY 300 Hz «VEW 300 Hz 4SW0 1.2 8 ATT 10 6 .
Figure 5-9 AM wave of high modulation frequency
and low moduiation index
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2. Measuring the modulation frequency and modulation index of AM signal

mi%1106 \\
.

10 \\\

, N

\\
AN
0,1 ' \\
0,01 | AN
0 -10 -20 -30 -40 ~50 -60 -70 -80

Esa-Eo [dB]

Figure 5-10 Retation between sideband level-carrier level
(Egp - Ec) and modulation index m{%)

Apr 28/85



R3272 OPERATION MANUAL

3. Measurement of FM Wave

For FM wave, in general, carrier frequency fc,
modulated wave frequency Fm, frequency deviation
Af e Modulation index m, occupied bandwidth etc. 50kHz/div
are measured.

Modulation index m of FM wave can be expressed by
Afeafm. The relation which makes the carrier lowest

when modulation index is 2.4, 5.6, 8.6, .... is obtained . fm=50kHz
to calculate meodulation index m or frequency m =0.6
deviation Af ., (see Figure 5-11 (a) and (b)). Afperx= ImXm

It is often the case with FM wave that we cannot
understand the content of modulation only with the
spectrum but can understand when FM component of

112kHz

input signal is converted into and displayed by the 1 carrier
change of amplitude.
In this case, discriminator is used additionally. But (a) Spectrum of FM wave

spectrum analyzer can detect utilizing the slope of IF
and B.P.F. The modulated wave thus detected is
displayed on the screen (see Figure 5-11 (c}).

When modulation frequency is low, set the horizontal 0. 8+
axis to Zero Span to operate as a fixed modulation
receiver. Measurement is made in time domain.
When modulation frequency is high, measurement is
made in frequency domain, and modulation frequency 0. 41
is obtained from sideband frequency.

When modulation index m is small (approximately 0.8
or less), m is obtained from the relation between
carrier level and 1st sideband level.

1. D~

2.404 : 8,633 * 14.93
5,520 1179

{b} Relation of carrier amplitude to
modulation index

Waveform displayed on a screen

WAWA
ARVARY;

BPF characteristic

Spectrum of FM wave

{c) Direct viewing of FM wave

Figure 5-11 Measurement of FM wave

May 10/96 5-13
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3. Measurement of FM Wave

B Sample measurement of FM wave of low modulation frequency

5-14

Press FREQ

key, and operate the step key or data

knob to adjust the carrier at center frequency.

Press iBW /| and

A
I
I

[‘:]Aum v | keys to select MNL,
- -

and operate the step key to set resolution bandwidth to 3

times or more of modulation frequency.

Press | LEVEL

key, and turn the data knob so that the

peak of signal level is equal to the reference level line.

Tue 1904 Hov 15 19:41 [ gval

10 ofi/

REF -2.5 diim A_vrlte B _8lonk

REF| LENEL

db/div

—F. apm

f—~—"‘"__"ﬂ_'>

Units

Ref Offaat

) S oFF

'll

CENTER 963,000 Mz

L8800 KMz VEW 100 kify  SWP B0 ms__ ATY 10 dB

SPAH 5.00 MHZ

Figure 5-12 Adjustment of signai level

FPress SPAN

Zero Span mode.

May 10/96
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3. Measurement of FM Wave

Press FREQ | key, and operate the step key or data

knob to change the center frequency so that the
modulated waveform is displayed at the center on the

screen.

Trigger
Source

t
Press | SWEEP |
L

' SWP Time !
Press | SWPT | and | ™ i keys to select
AUT!
L i

MNL, and operate the step key to adjust sweep time so

that modulated wave can easily be seen on the screen,

MARKER
Press ON and

Tue 3994 Nov 15 19:4G Pagk
JEI =178 dfim A Write [ Blork WRR 7.200 ms
to dan/ -13.14 dbm

Hext Peak

M u:ué_%n ’! |
i ~ J Hoxt Peak
[ - Left

Hext Peak
Rlght

LA e

\\ Hext Min

! Gt Peak

=

Lh i)
] vv \éf

A
1

CEHTFR 903.001580 Mz SPAN 0 Hz pore 1/2
FREW 3 ki - VEW 3 Kiiz _#5WP 50 ms AT 10 @B

Figure 5-13 Moving the marker to the peak of
modulated wave
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3. Measurement of FM Wave

r=—==—973

the data knob.

! more 1/3 !
Press |

| 1/Detta MKR | 1

calculate modulation frequency fm,

keys to move the delta marker to the adjacent peak with

:andset : e : to ON to
13 L - d

fm =
T(s)
Tue 1994 Nov 15 13:47
RILF ~12.6 dOn A Write B Bfank MKa 188.7 Mz Harker
Ho dB/ -0.05 d
Mar-ker+

DELIT R
I

|
iHEIE
f

1/Delta NKR

Loz

"
|
}

Vi

iy

CEMTER D03. 001680 Mz
vEY 3 kHz

SPAH O Hz
#SWD B0 ms ATT 10 4B

WXR Step

o iz |

Risp Level

=N

wore 2/3

Figure 5-14 FM wave of low modulation frequency
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3. Measurement of FM Wave

I Sample measurement of FM wave of high modulation frequency
and low m value

Press | SPAN key, and operate the step key to set

frequency span to a value greater than twice the

modulation frequency but smaller than 10 times that.

Press | FREQ | key and turn the data knob to adjust

carrier frequency at center frequency.

Tue 1994 Nev 15 13:52

freq

"REF -2.8 dbn A _Mrite B_Glank
0 dBs

Center

CENTER
I, dupgod] MREZ /\

AV
Al s

T
\ Smn S e
‘\ /Y \ vt

Start

. N
CENTER 903, 00050 MHz SPAH 50.0 kM= nore 172
Rt 1 kHz VBW 1 kHr SWD 160 ws  ATT 10 dB

Figure 5-15 Adjusting carrier frequency at center
frequency

MARKER pommm e 1
Press ON and | | keys to move the
|

marker on the peak of carrier.
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3. Measurement of FM Wave

5-18

Tuo 1994 Hoy 15 $9:52 7 Peak
REF -2.5 dBn AWriia B_Blank MKR O03.00040 Miz
10 JdB/ ~11.05 dbn
Hext Peak
MARKER )
GE3 PO AT MHE /\ Hext Peak |
AT
1 Hext Peok
/ L1 (Y| s
\ i \ / \ / Min Peak
A / [
\ / v \ Next Win
§ \/
Cont Peak
W orr |
N
CENTER 503.00050 MHz SPAN 50.0 kHz more £/2
R 1 kilz VW i kHz SWP 100 ms  ATY 50 dB
Figure 5-16 Carrier peaks
| ihieieaihadiafiontiaina s bl prEmimme i _———— [T
I more1/2 |} | return } ' Delta MKR
Press Ly ! and I;
:.,.,..,._....__,._..,.“_».! | ——— ] Lo e e e =

keys and turn the data kncb to move the deita marker to

the peak of adjacent sideband signal.

The displayed frequency value for the marker position

becomes the modulation frequency fm.

Tue 1994 Mov 15 19:53

A_Writs B_Blank Whé 12.00 kiz

10 8/ -9.70 48
DEL[TA MKR ;
LVATRIY 334
Fay /\ A

Marker

Hormat MKR

AL

| [ 1 \

N

—— T

Sig Track

N o |

Peak

N Y [y

W v

Hultl HKRW

MKR TFT

. CENTER B03.00050 Milz
REW 1 kitz VEW 1 kHz

SPAN 50.0 kHz
SR 100 ws  ATT 10 48

noro 1/3]

Figure 5-17 FM wave of high modulation frequency

and iow m value
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3. Measurement of FM Wave

[l Sample measurement of the deviation of FM wave peak (Af peak)

[ 1

Press {Bw | and ! — ! keys 1o select MNL
Do | Lo ]} ’
r _

and operate the step key to set resolution bandwidth to a

value which inciudes main sidebands (& times the

modulation frequency or more).

Press | FREQ | key and turn the data knob to adjust

center frequency at the carrier frequency.

Tue 1994 R
REF ~Z.8 dim AW ita B_glank 2 Hov 15 20.02 freq
e 48/
Center
CENTER AMTAN Y
SU3L BOPNY ¥ vwmﬂ
;anﬁ‘u ! I {W Stort
.ﬁﬁn W‘ﬂﬂm

W\NW I Ty wWi,ﬂqn Stop

oF
Stap Slre

Fraq
Offset

LENTER 903 .00050 Miz SPAN 50.0 kHz pore 1/2
PREY 10 kit YBW 10 kHz SWe 50 mm ATT 10 d8

Figure 5-18 Adjusting center frequency at the carrier
frequency

Press | SPAN key and operate the step key to set

frequency span to a value which makes it easy to

monitor waveform, according to peak deviation.
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3. Measurermnent of FM Wave

5-20

From the waveform, measure Afpeak peak-

Afpea and modulation index m are calculated using the

following formulae,

1
‘ﬂfpeak = Afpee{k peak
m = Afpea‘k
fm

® When af ., is small

Frequency at delta marker

‘ﬁ'fpeak peak

= 5.30 kHz
= 1
jf"fpeak e éf‘fgeak peak
= 2.65 kHz
- Tue 1994 ov 15 29:09 [
FEF 20 B R e B Biank WkE 530 Kie Harker
o a8/ 078 dn
Hormal HKR
DELITA MKR
5.3@ KHZ NW e m"aﬂg}v
13 . VW\ e
ﬂ ]JU ¥ ¥ UU
.Mm o f“m. .
&UUQV KUU“ Sig Track
Vﬁﬂm ﬂ“h BT orr |
Peak
— MuSti MKR
MKR OFF
CEWTER 903.00050 WHz SPAN 50.0 ki more 1/3
MREM 10 kHz  VEY 10 kHz  SWP 50 mg  ATT 10 0B

Figure 5-18 FM wave with small Af .

Apr 28/95



R3272 OPERATION MANUAL

3. Measurement of FM Wave

o When afg. is large

A poak peak Frequency at delta marker
= 295 kHz
1
Afpeak = — Alr.!.:ueak peak
= 147.5 kHz
Tue 1994 Hov 15 20:07
FEF "3 F o W T B Aiane W I Wi o Harker
o 4o/ -0.30 @
Hormal MKR
DELTA MKR| 4 .
295 RH
I s g R
tt Sig Track
N
Paak
N
Multi WKR
— | ] |
A K WKR OFF
r ¥ f ' Y ﬁGJw@]
CERTER 903.000 Wiz ’ SPAN 1.000 WHz pore 1/3
WREW 10 kil VW 10 kMz WP 50 ms  ATT 10 B

Figure 5-20 FM wave with large Af,_,.
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3. Measurement of M Wave

l How to obtain m when FM modulation index m is small

For FM wave with 0.8 or smaller rnoduiation index m, the foliowing
formula can be used.

- _2Es Een: Level of 1st sideband
Eg Es : Level of carrier
On the screen of log scale,
M = log" T 6 Esq- Eq:  Difference in level between
20 1st sideband and carrier [dB]
Properly set center frequency and frequency span so
that carrier can easily be monitored, and adjust carrier

level to the reference level.

Press| FREQ {key and adjust center frequency with the data
knob.

Press| SPAN |key and adjust frequency span with the step

key.

Press | LEVEL |key and adjust carrier level with the data knob.

From the center frequency displayed, read carrier
frequency fc. Then, read carrier level Ec [dBm] (see
Figure 5-21).

Tus_1994 How 15 20012 | Marker
PEF -10.1 dthw A_Write 1_BTank MKR 002.559998 Mtz
no ds/ ~19.60 dbm
ay / \ Fay Dafta MKR
\ / \ \ Sig Track
/ \

VANV Vi '~
VA AN
\r// \\ Hulti HKR

WER OFF

CEMTER 903.00000 Mir SPAN 10.00 kiz more 1/3
{REW 300 Hz  VEW 300 Mz SWP 230 ws  ATT 10 &8

Figure 5-21 f; and Ec of FM wave
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3. Measurement of FM Wave

MARKER :“"‘“‘“I‘D;;]:““:
Press l ON | and | | keys
e 3
:“ ““““““““““ a ir ““““““““““ A T e A
Press | more 1/2 i o return ian d ! Deita MKR E
b e, R a e e J
keys, and turn the data knob to move the delta

marker on the 1st sideband wave, and read fgg and Egp
idBmi values from the displayed values for delta marker

position (see Figure 5-22).

Tue 1994 Hov 15 20013 [ porjer
RO =161 «fim A_W-ite 8 Blank WKA 2.5Z kilz
ho dn/ -165.23 dB
DELTA MKR
2 .52 K

AT
/N T

MKR OFF
CENTER G03.00000 Hitz SPEN 10.00 KHz pore 1/3
PREW 300 Nz VHW 300 Mr  SWP 230 ms  ATT 10 dB

Figure 5-22 fgs and Eg; of FM wave

Calculate FM modulation index m using the following
formula.

= togs Es Ec * 6
20

Obtain modulation frequency fm using the following
formula or from the displayed frequency value for the
deita marker position,

fn = |fss'fc|

Calculate frequency deviation Afpeak using the following
formula.

Afpea = M X fin
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4. Measurement of Pulse Modulated Wave

The spectrum analyzer equivalently decompases a wave to display higher harmonics and fundamental
wave which are included in the signal. When a pulse modulated waveform displayed in time domain,
as shown in Figure 5-23 (a), is converted to frequency domain, the spectrum which has an envelope
with carrier frequency Fc at its center can be obtained, as shown in Figure 5-23 (b).

When a pulse modulated signal, such as a radar signal, is measured with the spectrum analyzer, the
following items can easily be obtained.

® & ¢ & 0

Pulse repetition frequency (PRF)
Pulse width (z)

Carrier frequency {fc)

Feak power (Ppear)

Mean power {F..)

(a) Time based display

-Main iobe

o
r\
{ Side lobe | Side lobe

I

) i\

Side fobe

Side lobe

fe-1/r fo+1/r

{h) Frequency based display

Figure 523 Puise modulated wave

CAUTION ¢

1.

5-24

The maximum input level of this instrument ijs +30 dBm, 0 VDC when the input attenuator
is set to 10 dB or more. Because puise modulated wave such as radar wave tends to
have a high peak power, be sure to sufficiently attenuate the signal with coupler or the
like before inputting to the INPUT connector of this instrument.

Because the input level of the mixer of this intrument is -10 dBm, set the input attenuator
so that P,.,, does not become greater than -10 dBm. To avoid the mixer from saturating,
set the input attenuator to the lowest value which does not cause signal level fo decrease,
by lowering the input attenuator value in units of 10 d from 50 dB.

May 10/96
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4. Measurement of Pulse Modulated Wave

[ Pulse width ()

Pulse width () is the inverse number of 1/2 the main lobe width or of side
lobe width. To obtain an envelope with sufficient resolution, it is
necessary to set resolution bandwidth within the following range.

Pulse repetition frequency (PRF)x 1.7 = Resolution bandwidth = 0.1/r

Il Carrier frequency (fc)

Measuring accuracy of carrier frequency (fc) depends on pulse width (z).
When z is small, main lobe becomes wide, making it difficult to find the
center. To make the center clear, it is necessary to set SPAN/DIV to a
wider value than 1/r. Here, the accuracy of measured frequency is the
accuracy of center frequency under set SPAN/DIV value.

[l Peak power (Ppeak)

When resolution bandwidth of the spectrum analyzer satisfies the
following conditions, displayed amplitude is proportional to resolution
bandwidth.

Pulse repetition frequency (PRF)* 1.7 = Resolution bandwidth = 0.2/z

Here, displayed amplitude value is proportional to resolution bandwidth,
and the relation between actual peak power P (dBm) and displayed
amplitude valug P’ .., (dBm) is as follows.

P’ peax = a (dB)

Ppeak
20 log (r X 1.5 x RBW) a : Pulse attenuation factor

« (dB)

i Mean power Pave (dBm)

Mean power P,,. {dBm) is calculated using the following formula.

XPRFXr PRF : Pulse repstition frequency {Hz)
7! Putse width (s)

Pave =P

peak

May 10/96 5-25
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5. Spectrum Analysis of Burst Signal

Gated sweep function enables spectrum analysis of burst signal.

I Measuring method

5-26*

Execute gate control with the gated sweep control (GATE IN) terminal on
the rear of the instrument.

Sweep is started at "Hi" TTL level {or open) and stops at "Lo".

Input signal and gate control signal must conform to the following
specifications.

Input signal

Gate control

signal

Aty 1A 1 At

RBW
SMHz fo 1MHz 300kHz 100kHz 30kHz 10kHz
Aty | 2u8 or more 15us or 20us o 50us or 180us or
more maore more maore
Aty 148 or more
Aty 158 Oof more
NOTE

To measure noise, select SAMPLE for detection mode.

May 10/96
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RECORD AND OUTPUT

The record and output of the measurement data and the

setting are described in this chapter.

CONTENTS
1. Record to the Memory Card . .. ... ..... 6-2
2. How to Output to the Printer .. ........ 8-12
3. OutputforPlotter .................. 6-17
4. QuiputtotheFile .................. 6-21
5. Setup for the Target Device

of the Screen Data Qutput .. ....... ... 6-24
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1.

Record to the Memory Card

The memory card is used in this instrument as the media in which the current set condition and the
waveform data are stored. The features of the functions of the memory card are as follows:

The memory card adapted to the PC card guide line Ver 4.0 of the Japan Electronic Industry
Development Association (JEIDA) or to PCMCIA Release 2.0 of the United States of America
standards.

There are two slot memory card drives and the two memory cards can be used simultaneously.

B Usable Memory Card

6-2

e Adapted to JEIDA Ver.4.0 or higher { 68 pin two piece connector).
TYPE1

& (Only the following Memory types are permitted.
Common memory : SRAM
Attribute memory @ Any one of the SRAM, EPROM, MASKROM,
EEPROM, OTPROM or flash memory is all
right.
a8 [ormatting
MS-DOS format.
Corresponding to the various kinds of memory size.

CAUTION /

Only the memory cards that are adapted to the PC card guide line
Ver 4.0 of the Japan Electronic industry Development Association
{(JEIDA) or to PCMCIA Release 2.0 or higher of the United States of
America standards are permitted, Use the memory cards only after
making sure that those are adapted to the standards as above. See
the page A-18 for further information.

May 10/96
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Il Memory Card Specifications

1. Record to the Memory Card

Table 6-1 Memory Card Specifications

mm

Specifications Memory Card
Connector 68 Pin two Piece Connector
interface In accordance with JEIDA Ver.4.0
Dimensions 54 {Width) % 86 {Length) X 3.3 {Thickness)

Operating Environment | No condensation

Operating environment: 0 to 55°C
Storage environment: -20 to 6G°C
Relative humidity: Less than 85%

Write protect Switching ON and OFF by the switch.,
It is impossible to write it set to ON.

I Contents of Storage to Memory Card

The followings are the contents that are able to be stored in the memory

May 10/96

card.
§ Set condition of the display screen

@ The trace data and the table data

- e = = tam

Select
ftemn

b o e o e e

Trace data A,B
Connection factor
Limit line 1

Limit line 2
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1. Record to the Memory Card

B Note on Handling the Memory Card

e Keep dust out from the hole of the connector.
it causes defective contact or damage of the connector.

e Do not touch the connector with a material like a metal needle and so
on.
It may cause the static electricity destruction.

@ Do not bend it or give a shock on it

& Keep it away from water.

6-4 May 10/96
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1. Record to the Memory Card

[l Insertion and Ejection of Memory Card

— Drive lamp for B drive

— Eject button for B drive

X Drive B
i b I
| N

.

a

i

/ Drive A

Eject button for A drive -

— Drive lamp for A drive

Figure 6-1 Drive Siot for Memory Card

The drive slots for the memory card are on the right upper side of the
front panel.
Insert the memory card with the printed side up.

The drive lamp is turned on with yellow color when the
memory card is inserted.

When the memory card is ejected, press the eject button
only after making sure that the drive lamp is turned on
with yellow color.

CAUTION !

The drive lamp Is turned on with red color when the card
is given access. Do not press the eject bution to eject the
memory card when the drive lamp is red.

in the case that the memory card is ejected when the
drive lamp is red, the data in the memory card is not
guaranteed.

May 10/96 8-5
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1. Record to the Memory Card

g How to initialize the Memory Card

Use the memory card that is not yet used only after initializing it.

Turn the write protect of the memory card to the side of
OFF.

WARNING !
Every data will be erased when the memory card that
have the stored data is initialized again.

insert the memory card.

_SHIFT SAVE :
Press & 1, RCL [and !
i

Format
Card B

o

3
3
Press |
]
]

initializing of the card that is inserted into each drive.

When the dialog box is appeared on pressing each key, select
"Confirm” by turning the data knob and press data knob to
execute the initialization.

Confirmation

Format Memory Card-A?

Confirm Cancel

in the case of not executing the initialization, select " Cancel"
and press the data knob.

CAUTION /

The key operation on the panel is prohibited on
executing the initialization.

The time that the initialization needs is different
according to the capacity of the memory card, but at the
end of the initialization the indication of "Confirmation” is
disappeared. Furthermore, the memory card should not
be ejected in executing the initialization.

6-6 Apr 28/95
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1. Record to the Memory Card

il How to Store into the Memory Card (Save Function)

May 10/96

CAUTION !

1. In the case that the data in the trace A or B is to be stored, set
the trace mode in VIEW before execution. The waveform data
cannot be stored in WRITE or BLANK mode.

In the case that the prepared tabie data is to be stored, exectrie

after setting the function in which that data is used in ON.
"Select ftem” is "Default” in both case of 1 and 2. Furthermore,
each item can be selected optionally by "Select ltem”,

SHIET

SAVE ! Devi

PI'ESS . ¥ RCL y and 1| RAM

upper side.

specify the drive of the memory card.

The drive A is on the lower side and the drive B is on the

Tue 1994 Mov 15 17:54 3
REF 0.0 dbm ACWTEs i Fiank Save File
10 dB/
J— Save
AVE FULEL |
- F 1L E-—-3 05 List
. Reg/File
Enter
— - Title
EHTER 4.000 GHz SPAd 800 GHz
R 5 HHz VAW 5 MHz SWP 120 ms_ ATY 10 <8 Vrite
File List iHB:/SVRtL _.. A38272 byltes free) Protect
. <¢¢ File Information >>>
FILE_CO8. DAY FILE_005.DAT 1994711715 {f|  Selest
FILE_CO7. DAT 1856 bytes used Item
FILE_O08. DAT Setup: e oy
FIiE_00%. DAT . p- o
Tooo: [ A 8 ]an]
FILE_DLO. DAT Linit Lina: Rename
FILE_DEL. AT inlt Lina: [ 2 |12
FILE_Ok2. DAT LOSS Freq: il
FILE_083.DAT CORR Fnctur‘: o | N
FILE_Di4.DnT - reiurn

Figure -2 The Menu Screen of Save Function
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1. Record to the Memory Card

Move the objective file by the step key or by the data
knob to the position of the cursor to specify the file.

in the case of making a new file, move the last line of the file
list to the specified cursor.

to store the set condition into the

]

Press | Save
i
1

memory card.

The file name is created autornatically just on saving.

5-8 May 10/96
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1. Record to the Memory Card

Il How to Call from the Memory Card (Recall Function)

May 10/96

SAVE

= ———

Press RCL

and

[Fpesp——

of the memory card.

3

A E to specify the drive
I
]

The drive A is on the lower side and the drive B is on the

upper side.

Tue 1994 Hov

15 17:53

Recall File

A Mrite B_Blank

E.

&
Wy

Recall

List
Reg/File

CENIER 4.060 GHz

REW 5 Milz VBN 5 Mz

SPAH B.00 GHz

SWP 120 ms __ ATT 10 6B

FILE_0G6. DAT
FELE_O07.DAT
FILE_O08.DAT
FILE 009.DAT
FILE_010.0AT
FILE_011.DaT
FILE, 012.DAT
FILE_013.DAT
FILE_0d. baF

File List iHBZISVRDL

438272 byles free

{¢< File Information »>>
FILE_003.DAT 1994/11/15
1956 bytes used

Setup? m
Trace: D;

Limit Line: Wgd: 1
LOSS Freq! ON
Ol

CORR Factor :

AW

R EYE
[2 jar2

return 1

b

Figure 6-3 The Menu Screen of the Recall Function

Specify the file by the step key or by the data knob.

o e e iy o e ey

!
t
Press |
i
i

specified file.

CAUTION !

[repe——

to call the set condition of the

In the case of recalling only the data of the trace A or B,
set irace in VIEW A or B before executing the recall.
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1. Record to the Memory Card

B Back Up of the Memory Card

§-10

@ Life Span of the Back Up

Battery

The SRAM card contains a batiery. The life span of the battery depends
on the static electrical current consumption.
The static electrical current consumption increases as the increase of the
memory capacity and the life span of the battery is shortened as a result.

WARNING !

The life span of the battery is shortened when the memory card is
left at the place in high temperature. Eject the memory card from
this instrument when it is not used,

@ How to Back up the Memory Card
it is possible to back up the memory card (all copy} when exchanging the
battery by using the two drive slots,

e
i Setup

! MEM Card
I

___________

SHIFT

SAVE

Press the keys in order of 0

-

RCL

o s e o e

The following Confirmation message is displayed.

Confirmation

Copy Memory-Card A to B?

Confirm I I Cancel

selecting "Cancel”.

CAUTION !/

Insert the memory card to be backed up into the drive
slot A and the memory card that has the same capacity
to be copied all the data into the drive B.

Select "Confirm” by the data knob or the step key and
press the data knob to execute the all copy.

In case of not executing the all copy, press the data knob after

it is impossible to copy all when the capacity of the
memory is different.

May 10/96
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1. Record to the Memory Card

@ How to Exchange the Battery

CAUTION !

When exchanging the battery, all the data that is stored in the
memory card is cleared off.

Exchange the battery after copying the necessary data to another
memory card.

The method of exchanging the battery of the memory card ts different
according to the manufacturer or the capacity of the memory card to be
used.

Follow the process that is described in the user’'s manual of the memory
card to be used to exchange the battery.
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2. How to Output to the Printer

This instrument can output the screen data to the printer that is equipped with the parallel interface
based on the centronics standards by using the PARALLEL. port on the back panel {Graphic dumpj).

CAUTION ¢

1. Connect the cable after turning off the switch.

2. Depending on the kind of the printers to be used, there are
some that does not begin the initial operation until the
instrument is powered on.

3. The data that is output from this instrument is monochrome. It
does not output in color even if it is connected with the printer
corresponding to the color mode.

4. The resolution of output is 180Dot/inch. The stripes will appears
when the printer with its solution is not the integral fimes of
180Dotlinch is used. '

5. Check the conirol code of the printer to he connected. Then,
set the corresponding code {(ESC/P or HP PCL) to the analyzer.

B Connectable Printer

This instrument adopts ESC/F (Epson Standards Cord for Printer) or HP
PCL as the control code for the printer, so the printer corresponding to
ESC/P or HP PCL is able to be connected.

The recommended printers that are able to be connected to this
instrument is shown in the Table 6-2. Furthermore, the cable that
connects the instrument with the printer should be the type designated by
each manufacturer.

Table 6-2 Hecommended Printer

Name of Ménufacturer Type Name
SEIKO EPSON Mach Jet Printer series
Hewlett Packard HP DeskJet505J Plus
Hewlett Packard HP DeskJetb00 series

6-12 May 10/96
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2. How to Qutput from the Printer

[ Specification of the Output Form

The output form that is supported by this computer is monochrome data,
but the printing mode is able to be selected from the three types shown in

the Table 6-3.
Table 6-3 Printer Output Format
Type Printing Mode
Gray Four gray scale A4 full size  Landscape printing

Mono S No gray scale A4 half size  Portrait printing

Mono L No gray scale Ad full size  Landscape printing

SHIFT CONFIG
Press the keys in crder of ) , | copy | and

e

___________

The following dialog box is appeared.

Printer
Copy Mode : Gray Mono S || Mono L
Printer Command : ESC/P HP PCL

Select one of "Gray/Mono S/Mono L™ by turning the data
knob and press the data knob to specify.

The printing examples in each printing modes are shown in
the Figure 6-4, the Figure 6-5 and the Figure 6-6.

Select ESC/P or HP PCL depending on the control
command of the output printer, then press the data knob
to set that.

CAUTION !
If the printer is turned off after the setting is changed but
the dialog box is being displayed, the setling is ignored.

Sep 25/95 6-13
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2. How to Output to the Printer

6-14

-

)

EA

AdPaper Side

Figure 6-¢ Printing Example In the Printing Mode "Gray™
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Figure 8-5 Printing Exampie in the Printing Mode "Mono S*
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2. How to Output to the Printer

Fri 1996 Mar 1 Copy Config

REF 0.8 dBm A Write B_Blank
1o 48/

Printer

I
A

13 File
Printer
et

Printer Conmand :

Menu Print : m

| __ LWL
Copy
Cancel
Copy
CENTER 30.00 Milz SPAN 18.00 HHz Device
EOW 300 kHz  UBW 300 kHz SWP 50 ms  ATY 10 dfi

A4Paper Side
Figure 6-6 Printing Example in the Printing Mode "Mono L"

z 54
. 2
ts B
3 1 B
5 77
] g 7l
£ [ d| b
H L [
N,
Janni; izask
p | 2 i
-
Eir — W
NE 1 !
B - b
L T 4B
L F
[ L \ .

AdPaper Side
Figure 6-7 Printing Example in the Menu Print "OFF"
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2. How to Qutput to the Printer

B Output to the Printer

6-16

The output to the printer is started on pressing the "COPY" key. The
output data is the data that is displayed just when the "COPY" key is
pressed. It is possible to operate the panel keys after starting the output.
(It does not need to wait the end of printing.) And the output data is not
affected by operating the pane! keys in printing.

CAUTION ¢

1. It needs about cne minute for printing. (It is different according
to the printer fo be used and the printing mode.)

2. The printing demand is ignored even if the "COPY" key is
pressed again in printing.
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3. Output for Plotter

The screen data can be output to a plotter is adapted the HP-GL which is communicated by GP-IB

interface of the Spectrum Analyzer.

CAUTION /

1. Connect GP-IB cable after AC power turned off.

2. Read the manual of the plotter to be used.

3. Dialog box, list display (Multi-marker list and other), characters only display Measurement
parameter set and other) and graphic display (Graphics of the modulation analysis and

other) cannot be plotted.

[l Available plotter

The Spectrum Analyzer becomes available to interface the plotter is

adapted the control command set of HP-GL (Hewlett-Packard Graphics

language).

However, GP-IB interface is not strictly for the interface standards,
therefore, it is necessary to check the actual interface operation.
Listed plotters in the following tabie checked for the operation by

ADVANTEST.

Table 6-4 Operation tested piotters by ADVANTEST

Manufacturers Model name
ADVANTEST R9833
Hitachi Denshi 582-XA

{Note) Set all of 4 pens to the pen siot.

Hewlett Packard

HP7470A, HP7440A, HP7475A and

HP7550A.

[l Setup for the plotter

Setup listen only or 0 to 30 for the plotter address.
Some plotters need more setup in addition to the setup of the address, if
it is necessary then read manual for details.

Set A4 size paper in landscape orientation on the platter.
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3. Qutput for Plotter

Bl Setup for the plot format

6-18

SHIFT CQONEIG
Press the key in order of &P | | COoPY and

____________

L

Following dialog box is displayed.

Plotter

Copy Mode  :| ALL || TRACE |
1

2 4

Division

Locats Mode :| AUTO ||MANUAL

Location 1] Upleft UpRight || Lowleft ||LowRight

GPIB Mode :{ TALK ONLY | ADDRESSABLE

Plotter Address : I:____‘J

Rotate data knob, select desired item and set it by
pressing the data knob.

Copy Mode: ALL  ; All of the data on the screen is plotted.
TRAGE : Only wave form on the screen is

plotted.
Division : 1 The plot is carried out to the full size of
the paper.
2 ; The plot is carried out on the two part split
size.
4 : The plot is carried out on the four part
split size.

Locate Mode : AUTO; Location can be moved
automaticaily.
At the two part split size.
Left->Right—Left
At the four part split size.
UpLeft—UpRight—-Lowleft—
LowRight-sUpLeft
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3. Output for Plotter

MANUAL ; Location cannot be moved
automatically.

Location : Plot is set for the split plot.
GPIB Mode : TALKONLY ;Talk only mode is set.

ADDRESSABLE ; Addressable mode is set.

Plotter Address : When addressable mode is set for the
Spectrum Analyzer, specify the address of
the connected plotter,

Moreover, also specify the same address
for the connected plotter.

[l Output to the plotter

Press COPY key then output to the plotter is started.

The output data is the data of the display at the time when COPY key is
pressad.

Operation of the panel key is available after output is started.

(it is not necessary to wait after the completion of plot.)

Even if the panel key is pressed during plotting, but the output data in not
change,

Note
Even if COPY key is pressed again during plotting hut this piot
requirement is omitted.

B Cancel for the plot output

SHIFT CONFIG ;
If the key in order of 4 | | COPY and |
i
|

Copy

___________

Plotter are pressed then plot output is canceled.
However, if the plotter has the buffer memory then the stored data in the
buffer memory is plotted.
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3. Output for Plotter

Tabie 6-5 Plotter paper size

Plotter model Paper size
HP7470A Ad {ISO A4)
HP7440A Ad {ISO Ad)
HP7475A MET A4 (ISO A4)
HP7550A MET A4 (ISO A4}
R9833 A4 Landscape

Table §-8 Assignment of the plotter pen

Pen .
Paper size
number
Pen 1 Frame
Pen 2 Marker and characters
Pen 3 Trace A
Pen 4 Trace B
Pen 5 Display line
Pen B
Pen 7 Windows
Pen 8 Limit ling

6-20 May 10/96



R3272 OPERATION MANUAL

4. Output to the File

The screen data can be output to the memory card in the bit map file format which is adapted by

Microsoft Windows.

CAUTION /

Drive lamp indicates the red color during accessing for the memory card.
Do not eject the memory card during drive lamp indicates the red color.
If the memory card is ejected during drive lamp indicates the red color then the data in the

card does not ensure.

Il Specifying the data output

May 10/96

SHIFT CONFIG
Press the keys in order of o« ) COPY | and

B e

___________

Following dialog box is displayed.

File
File Format :
Copy Mode : | Color H Gray lrMono ]
Compression : OFF ON
File No. : 001 Filename: YMG\ADV00D1. BMP
Auto Increment OFF ON

Select desired item by step key and set the data by
keypad or knob.

Copy Mode: Color ; Color bit map data is output.
Gray ; Bit map data of monochrome with 4-
step gradation is output.
Mono ; Bit map data of monochrome without
gradation is output.
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Compression : OFF ; Bit map data is not compressed and is
output.
ON : Bit map data is compressed and is
output.

CAUTION !

If the compressed bit map data is displayed using by the
graphic view of the application soffware on the personal
computer then it needs fo have decompression function.
Some application software does not support for the
compressed bit map dala.

In this case, use non-compressed bit map data.

File No. : Number (3-digit) of the file to be output is
set.
File is output by the file name which is
displayed at the right-side of the set
number.

Auto Increment : OFF ; File number is not updated.
ON ; File number is updated

- automatically.

[l Output to the file

When the data is output to the A or B drive, press COPY key then it is
started.

The output data is the display at the time when COPY key is pressed.
Operation of the panel key is available after output is started.

(it is not necessary to wait after the completion of output.)

Even if the panel key is pressed during outputting, but the output data is
not change.

Note
Even if COPY key is pressed again during outputting but this output
is omitted.

File is output to the /IMG directory in the selected drive and the file name
is ADViooo with extensions (xxx is a file name).

The /IMG directory is created automatically.

Extensions of output file is shown in the following table.

Table 6-7 File extension

Compression Extensions
OFF .BMP
ON .RLE
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Il Cancel for the file output

[ File size

May 10/96

SHIFT CONFIG

If the key in order of @ | | COPY

then file output is canceled.

4. Output to the File

v

{  Copy
and |
1

__________

Screen data in the bit map file is output then the file size becomes as

shown following table.

Table 6-8 OQOutput File Size

Copy Mode | Compression File size (kbytes)

OFF 300

Color
ON 30to 70
OFF 150

Gray
ON 30to 70

Mono OFF 38

CAUTION /

File size of compression ON exceeds the values in the above table
because of the compressed files size vary by displayed data.
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5. Setup for the Target Device of the Screen Data

Output

Printer, plotter and memory card can be selected for the target device of the screen data output.

Setup of the target device.

B Setup of the target device

Press the key in order of

___________

Copy Device

Printer

A
B

knob for setup.

SHIFT

CONFIG

COPY

Following dialog box is displayed.

Printer : The data is output to the printer.

Plotter : The data is output to the plotter.

and

Select desired item by data knob and press the data

A : The data iz output to the memory card of A drive.
B : The data is output to the memory card of B drive.
6-24~ May 10/96
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Function Descriptions

This chapter explains basic and applied functions.

menu list, see Section A.3.
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1. Functions of Fundamental Keys

SEEMENTRY
Cal
(@) &) @O G
L]

o) () (&) () G
s Nolololcs:
() () () () () o

OBTARY G AUTR
=)

e

Figure 7-1 Functions of Fundamental Keys on the Front Panei

[l Center Frequency _
CENT EI‘;
SO0 MY,

N

! .
TomEn B St ;M’«I( Wﬁmma

Center frequency
Figure 7-2 Center Frequency Display

FREQ Sets the center frequency setting mode.
Pressing this key enables data eritry and displays center

frequency data {0 to 26.5 GHz) on the screen.

Apr 28/85
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Table 7-1 Display Resolution of Center Frequency

Display Resclution of Center Frequency
1 MHz Span = 1000 MHz
100 kHz 1000 MHz > Span = 100 MHz
10 kHz 100 MHz > Span = 10 MHz
1 kHz 10 MHz > Span = 1 MHz
100 Hz 1 MHz > Span = 100 kHz
10 Hz 100kHz > Span = 10kHz
1 Hz 10 kHz > Span = 2kHz
1 Hz Span = O0Hz

Note
Higher resolutions are rounded off in the displayed.

# Explanation of Center Frequency Menu

FREQ
P )
' Genter !Sets the center frequency setting mode.
: i
] 1
o -

Start i Sets the start frequency setting mode.

}The start frequency can be set in the range of 0 to 26.5

. 1GHz. (Initial value is 0 Hz.)
|
o 3

Stop I Sets the stop frequency setting mode.

t The stop frequency can be set in the range of 0 to 26.5

L 1GHz. {Initial value is 26.5 GHz)
j
1
} REF 0.0 dom & Writs B_Hlonk Tos o 13 190419202 1 Fron_
I 19 ad/
| Centar
! STOPR .
[ 5TORY A
| Start
I
] s ————
]
[ Stap
l e
: Ster;:FSize
|
] . Freq
1 ¥ . ] ! Offset
d T OFF |
|
i j &
: !
1 START 0 #z STOP 8.000 GHz l more 142
1 RBYW 5 Mz veW 5 HHr SWP 120 ms  ATT 13 dB
1
1
i Figure 7-3 Start/Stop Frequency
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1. Functions of Fundamental Keys

7-4

e o st ey

Freq

s

v e e e et e b ]

e v o

When MANUAL is selected, step size of the center
frequency can be set. in MANUAL, data can be
entered and the step size data of the center frequency
is displayed on the screen.

in AUTQ, the step size is set to 1/10 of the frequency
span.

When ON is selected, an offset frequency can be set
in the range of 0 to £100,000 MHz. If a value less
than the display resolution is entered, it will be
replaced with the value of the display resolution.

Center frequency (displayed)
= Center frequency (set) + Offset

When OFF is selected, the offset is canceled.

When an external mixer is used, multipie spectra are
displayed for one input signal according to multiple
responses because presslector is not provided.

Setting SIGNAL D functions to identify a true signal at
every sweep. In the true signal, the display position of
the spectrurn is not changed.

Displays menu on the following page.

Adjusts a tracking betwsen the sweep frequency of
the preselector embedded in the input part and the
sweep input frequency in the input frequency range of
3.0 to 26.5 GHz.

Whan the baseband frequency {0 to 3.0 GHz} is in the
set frequency range, this function does not operate.
And neither in EXT MIXER.

v

Autornatically adjusts the tracking of the

AUTO . |
. ! preselector so that the signal level
Peeking 1 indicated by a marker is maximum. Use
“““““““““ this function after positioning a marker
near the peak of a desired input signal.
3
Manual ! It is possible to adjust the tracking of the
Peeking 1 Preselector manually (with ten keys, a data
1

knob and step keys).

Returns to the menu on the previous page.
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ll Frequency Span

«————— Frequency Span ————

Figure 7-4 Frequency Span

SPAN Sets the frequency span setting mode.
In this mode, data can be entered and frequency span
data is displayed on the screen.

Table 7-2 Display Resolution of Frequency Span

Display Resolution of frequency span
10 MHz Span > 4000 MHz
1 MHz 4000 MHz = Span > 400 MHz
100 kHz 400.0 MHz = Span > 40.1 MHz
10 kHz 40.00 MHz = Span > 2.01 MHz
1 kHz 2.000 MHz 2 Span > 401 kHz
100 Hz 400.0kHz = 5Span > 20.0 kHz
10 Hz 20.00kHz = Span > 2.00kHz
1 Hz 2.000 kHz = Span
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$ Explanation of Frequency Span Menu

K
Full Span |  Automatically sets a 13.25 GHz center frequency,
i 26.5 GHz span.
i

i

' The frequency is fixed to the center frequency. The

: analyzer operates as a tuned receiver.

] The horizontal axis becomes a time axis. The center
frequency resoiution is determined according to the
set resolution bandwidth.
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[ Reference Level

Refarence level ' .

{Initial value = 0 dBm) REF| LEVEL
1. & Hdbm I\

Figure 7-5 Reference Level

@ Explanation of Reference Level Menu

LEVEL Reference level can be set in the range of -105 dBm
to + 60 dBm.

CAUTION !

The reference level is restricted by the input
attenuator that is in MANUAL or by the setting
value of Min ATT and iis setting range may be
narrower than the range from -105dBm to
+60dBm.

' The vertical amplitude scale can be set from 10
' dB/div to 0.5 dB/div.
F
3

I §
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1 ]
1 i
1 1
1 i
e
|
! 1 10dB/DIV | Sets 10dB/div.
i } :
i LT 0
! 1 BdB/DIV | Sets 5dB/div.
I i |
{ pooT T H
! | 2dB/DIV 1 Sets 2dB/div.
l l i
I P k
{ | 1dBDIV | Sots 1dB/div.
] I |
; proTmTTe i
! \ 0.5dB/DIV | Sets 0.5dB/div.
i E I
i [T y
! } return | Returns to the preceding menu.
1 I !
| b H
L
i Linear E Reference level data are indicaied in voltage on the
! : screen.
(A 1 Since conversion is made from a dBm unit scale,
: : some slight error can arise.
1 [}
| o
! ; X 1 ; Cisplays data between 0 V and REF level
: : r linearty. Data are displayed in (REF
! e 1 level/10)/div form.
L e —————
E x 5 1+ Data display is scaled up twice on a base
i ! of REF level. Data are displayed in (REF
! L | level/20)/div form,
1 o Tm T -
i i- % 5 ¢ Data display is scaled up five tmes on a
: | ) ! base of REF level. Data are displayed in
: | ! {REF level/50)/div form.
' proom o
E }P % 10 i Data display is scaled up ten times on a
} | ! base of REF level. Data are displayed in
! | I {REF level/100)/div form.
(A
i | return i Returns to the preceding menu.
| | :
* ___________ -
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E Units E The units for the reference level, the display line and
! : the marker ievel can be selected from the following
i t menu.

F————————— -

1 §

1 1

i I o o -

1 | f

! | dBm

i i I

1 i E

i i b

’ b i

1 b -

: | dBmv |

; = ™Y1 dBm +47 dB
i ! E

1 o -

1 I -

; | dBav !

! | #¥ 1 dBm +107 dB
1 | I

i L omcmeeee !

i [T -

| | [

! dBuVemf 1 4Bm + 113 dB
| :

1 ke ——m————— -

1 Vo e -

! i

! dBpW % dBm +90dB
I

] I

i Jr o e e -

I ! 1 dBm

: | Watts | 10 ™, mW
| | ;

| SN !

I R -

{ I 1

! b Volts

| I |

I ] |

I ] 1

| b e ———— -

1

1

Pt

| Ref Offset | When ON is selected, the offset level of the reference
! . ! level can be set in the range of 0 to £100.0 dB in
1 1

L@_@J fogarithmic (dB) scale only.

When OFF is selected, the offset is cancsled.

Reference level (displayed)
= Reference level (set) + Offset
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1. Functions of Fundamental Keys

B Resociution Bandwidth (RBW)

7-10

— . Tuo 1894 Hoy 185 13:62 ar-
REF 6.0 dba AW TH B Tenk WRA .02 kitz Harker
o an/ _ 1.06 a8
S - Horaa§ WKR
DEL[TA MKR
IR

TE A ,
|/

AR )

iy N, 7

Multi MXR

B

e AP

HER DFF

CENIFR 30.00000 WHz

i moe 1/3 E

SPAN 20.00 kHz
VAW 300 Hz S 450 mg ATT 10 48

sREW G100 Hz

]

Figure 7-8 RBW : Maximum {F Bandwidth which can separate

two Signails

When RBW is set very narrow, the resulting spectrum is also 'very fine in

detall and has increased resclution of the spectral components.,

Thus, it

is possible to separate a signal from neighboring neise, or two closely

spaced spectral components.

But as RBW is decreased, it takes an

increasing arnount of time to sweep through the same frequency range. If
the sweep speed is too fast, the signal level measured at each frequency
drops and an UNCAL rnessage appears on the screen.

BwW

Ga o e s .

RBW can be set from 300Hz to 5 MHz (from one to
three step). Initial setiing is AUTO and an optimum
RBW is set corresponding to the frequency span. (In
the case that RBW is set in 200Hz, the accuracy of
the band, the accuracy of the level and the noise level
have no reguiation. The display image is "!RBW
200Hz" in this case.)

Sets RBW ratic correspending to the span.

1
1 When RBW is set to AUTQ, RBW is automatically sat
| corresponding to the span at the ratio specified here.
1 The ratio can be set fromn 0.1 to 0.00%. Initial setting
| is 0.01.
b e e s o e e -
, "
Set Default ! Resets RBW to the initial setup state.
|
b e eeem e e
fr—mm 1

Returns lo the preceding menu.
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1. Functions of Fundamental Keys

Il Video Bandwidth (VBW)

May 10/96

Tue 1994 Nov 15 14199 [ | gval
REF -30.0 dim A writa B _Dlank
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: aB/div
REF| LEVEL
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b
L Inoar
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T {I m
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Figure 7-7 VBW = 300 kHz
Tug 1994 Hov 15 14:10 B
REF -30.0 dbs A_Wreite B_fTank
10 dit/ B
FaLiTo [T
VBW|
J KHZ
/ k\ REW:Span
[

WMMWW S A

VEW 08
CENTER 1.00000 GHz SPAN 20.00 MHz Al Auto
REW 30C kHz *viW 3 kHz SWP 50 mn ATT 30 dB

Figure 7-8 VBW = 3 kHz

VBW is used to average the input signal to reduce the noise on the signal
or to reduce the noise floor. This can be useful when searching for a
signal buried in noise, etc. Noise averaging is done by low pass filtering
the signal. S/N ratio is improved by approximately 10 dB.

To do this noise averaging most effectively, VBW must be chosen based
on the RBW setting. (Generally, a VBW of 1/10 or less of the RBW is
desirable.)

If the VBW is set too narrow, the spectral levels measured will decrease
from their true values because of the low pass filter time constant and
UNCAL message will appear on the screen. In such a case, increase the
sweep time.
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BW
:"""' T
! VBW i VBW can be set in the range of 1 Hz to 5 MHz(1-3
! wnL ] ! step). Initial setting is AUTO, RBW = VBW,
o e o e s o al
E
]
P 3
! VBW:RBW ! Sets VBW ratic corresponding to RBW.
: ! When VBW is set to AUTO, VBW is automatically
. ] operated according to the span at the ratio specified
i here.
| The setting vaiue is 1,3 step from 3 to 0.003.
i The initial setting value is 1.
""""""""" i
Set Default ! iy
erad I Resets VBW to the initial setup state.
i
Loemm e
b o -
F

Returns to the preceding menu.

Pressing this softkey sets all of the coupled functions
(RBW, VBW and SWEEP TIME) to AUTO based on
the current span setting.
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Bl Input Attenuator (ATT)

Nov 1/96

ATT is used to protect the instrument input section from damage; to
attenuate the input signal amplitude to a level where it can be measured
easily; and finally to reduce undesirable distortions that could affect
measurements.

ATT can be set in the range of 0 to 70dB. However, the value less than
o

-
the | Min ATT |cannot be sel.

i i
| 1
e e = -l

Initial setting is Auto (10 dB). In AUTO mode, an optimum attenuation is
automatically set depending on the reference level.

o

Minimum attenuation value is set in the Min. ATT
menu for Auto and Manual range. The minimum
attenuation vaiue is limited to 10dB, so, 0dB cannot be
set for Auto range.

For manual attenuation, QdB range can be set.

When Default is selected, the minimum ATT is set to
10 dB.

This function is used to protect the input from damage
and to minimize errors with level and distortion
measuremeants.

Example :

@ For the level measurement, set Min ATT so that
the mixer input level will be -10 dBm or less.
(Min ATT = Signal level + 10 dB)

¢ When distortion is measured, set [Min ATT=
Signal level + 30dB}.
In the case of under the lower limit frequency of
preselector, set [Min ATT = Signal level +
10dBj.

Set Default ! Resets Min ATT as the initial setup state.

[
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B input Key

7-14

Correction
Factor

Sets the offset of reference level in the range from 0
to +/-100 di8.

Display reference level
= Reference level (set valug} + Offset

Example :

This functien is convenient when a fixed attenuater is
connected to the input for measuring a high power
signal.

For example, when +30 dBm signal is measured with
a 20 dB fixed attenuator inserted, screen display
hecomes +10 dBm. When the offset of reference
jevel is set to " +20 dB", +30 dBm can be read for
the measured signal.

Internal mixer and external mixer can be switched.

INT: A signal from the RF input connector is
measurad by using the internal mixer.
EXT: A signal is measured with the connected

external mixer. The center frequency can be
set in the range of 12.4 to 325 GHz.

Sets conditions for external mixer.

When an external mixer is used, multiple spectra are
displayed for a single input signal because no
preselector exists. When this function is turned ON,
identification is made for each sweep, so that the
spectrum of true signal does not change.

The level correction is executed for each specified
frequency.
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@ Setting of External Mixer Condition

B e L T e T

nput  |——») EXT MIX

—_———

Band Select }

| R

Adjusts the bias of mixer in Nega mode when the bias
of external mixer is negative, while in Posi mode when
positive.

The bias setting can be entered with the data knob,
step keys, ten keys, and the ENTER key or other unit
keys. The set value is displayed in units of mA on the
active area in the upper left of the screen.

Sets the frequency bandwidth of the external mixer to
be used. The available frequency bandwidth is shown
in Table 7-3.

The data knob, step keys and numeric keys can be
used to set the value. If you use numeric keys, select
a BAND NQ. from Table 7-3 below.

The set value of BAND NO. and mixing degree (N) are
displayed on the active area in the upper left of the
screen.

Table 7-3 Range of Frequency Bandwidth
for External Mixer

BAND No. Frequency range {GHz} Mixing degree (N}
1 12410 18.0 3
2 17.0to 26.5 4
3 22.0 to 33.0 5
4 26.5 10 40.0 6
5 33.0 t0 50.0 8
6 40.0 to 60.0 8
7 50.0to 75.0 10
8 60.0 to 90.0 12
9 75.0 to 110.0 14
10 90.0 to 140.0 18
11 110.0 to 170.0 22
12 140.0 to 220.0 28
13 170.0 to 260.0 34
14 220.0 to 325.0 42
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7-16

o ————

o e oy

When ON is selected, the frequency bandwidth is
fixed to what selected in the Band Select mode. The
center frequency and start/stop frequency can be set
within the selected frequency range.

When OFF is selected, a frequency band is

automatically selected from Table 7-3 according to the
input center frequency and start/stop frequency.

Average conversion loss of the external mixer can be

entered with the numeric keys and | GHz *ggm ,
MHz [9BM Koy
sec

When ON is set, the conversion loss that is input to
the measurement result can be compensated.

When OFF is selected, this mode is canceled.

When ON is selected, compensation is made at the
vatue entered in the "Loss:Freg Edit" mode.

Displays a table and a menu used to input conversion
loss at the Heturns to the preceding menu. frequency
of the external mixer to be used.

Returns to the preceding menu.
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@ Input of External Mixer Compensation Data

INPUT | EXTMIX Ll Loss:Freq
{ Config 1 1  Edit
| i

A window is dispiayed and data can be entered. The
data display can be scrolled with the data knob and
step keys.

input mode and Modify mode can be switched.
Object item of input/modification is marked with an
underline.

In the input mode, frequency, level and bias current is
entered in the order. Entering these three data
determines data for one point. The input data are
sorted on a base of frequency in ascending order.

In the Modify mode, the input data are medified and
sorted on the base of frequency and level each.

To set frequency, level and bias current, press their
unit key after entering numeric values. (For the bias

current, Use the l Hz [|key or other.)

Data to be input is switched among frequency, level
and bias.

OVERWRT

-
1
I
INSERT :
1
1
a

el

Deletes a cursor positioned line.

- e oy

Deletes all input data.

o ————

Returns to the preceding menu.
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B Correction Factor Function

7-18

INPUT —-ad: Correction

i 1
! Correction !
{ 1
i i
t[on ] !
Ry
i

proTTmme ]
! Caorrection !
! Edit |
| |
b A
I [ad
I |
1 )
I I
] }
! I
I ]
] F
] ]
] I
1 3
] i
! t
1 ]
1 1
] ]
! ]
] 1
1 =
i ¥
i 1
1 i
1 1
1 i
H 1
i [
i 1
1 {-
1 1
1 i
T i
1 1
1 i
| i
| F
| i
i b
! i
1 1
| |
. I
1 |
1 |
3 =
] ]
] -
i 3
' i
t t
E 3
i '
* E

The correction factor function corrects
the level in the specified frequency
range.

The maximum points of frequency in
which the level is corrected is 51
points. The level to be corrected is set
in dB.

The corrected level of the not
specified frequency is calculated with
linear interpolate method.

The character "CFa" is displayed on
the left upper side of the scale when
the correction function is turned ON.

Selects "ON/OFF" of the Correction function.

Displays the sub menu to execute the Correction table

data,

INSERT

OVERWRT

Change

Line

Switches the input mode (INSERT) and
the changing mode (OVERWRT) of the
table data.

it is input in order of the frequency and the
fevel in the input mode. In the changing
made, the data that has been input can be
changed.

Switches the input items (frequency and

correction leval).

Deletes the marked line.

Erases the correction table data.

Returns to be preceding menu.
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1. Functions of Fundamental Keys

Returns to the preceding manu.

< Example of the Table Data and the relationship of the level to be

corrected >

1. 810.00MHz
2. 950.00MHz
3. 1030.00MHz
4, 1700.00MHz
Note

dB
1 3

05 g m e ——— — ]
+0.50dB ‘\(2 §
+0.30dB=0Hz 0
+0.50dB 4\-———
- 0.25dB B ST e i

0 3GHz

—f

1. Input correction data is sorted in increasing order of frequency.
2. If two correction levels are set for the same frequency, a first-
set correction level is effective. ({Iin the example (1), the
correction value of f2 is L1, and L1 in the example (2).)
Further, if three or more correction levels are set for the same
frequency, only the first and last data are effective.

(1}

Bl

(2}

LSl B

May 10/96

1
f2
2
f3

1
2
f2
13

L1
Lt
L2
L1

Lt
L2
L1
Lt

L2 \
L1 o—//20
f1 f2 3
L2
L1 o0
f1 f2 3
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FORMAT

7-20

Figure 7-9 FORMAT Key on the Front Panel

FORMAT

Trace

o e

o e

Displays trace softmenu.

Displays a menu to set the detector.

Display line is a harizontal line for comparing
waveform levels. When turnad ON, display position
can be changed with data knob, step key or ten-key.

Displays a limit lina creating menu.
Frequency data and time data are chosen according to
the spectrum analyzer setting.

Inputs a labet.
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[l Functions of TRACE mode

May 10/96

The instrument provides two trace memories, A and B.

The A memory has two modes. In the Write mode, the new data from
each sweep writes over the data from the previous sweep. In the View
mode, waveform can be stored and displfayed on the screen.

The B memory has only the View mode for storing and displaying the
waveform. Once a waveform has been stored in B memory, it can be
manipulated with any of the many built-in waveform calculation functions,
and can be used for making various waveform comparisons.

The input signal first goes through the RF/IF section. Next it is detected
with a LOG/LIN amplifier, and then converted with an A/D converter. The
digital data is then stored into the trace memory, where is can be
controlled by the CPU, and finally displayed on the color LCD display.

CAUTION !

The B memory does not have a Write mode in which the new data
from each sweep overwrites the previous memory data.

Before performing comparison of two waveforms, store the trace
data into the B memory (Store B} once.

@ Modes of Trace A {Does not apply to the trace B)
FORMAT =~ [r=======~

| Sets the Write mode.
!  The new data from each sweep updates the A
f memory and is displayed on the screen.

i Sets the View mode.

; Stops the Write updating operation; and holds and
_______Y¥  displays the trace data on the screen.

When the View A mode is set, the contents of the A
memory are displayed on the screen.

e ————

E Sets the Blank mode.
; Blank mode : Erases the trace data.
1

e o e o T e e e = e T
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7-22

CENTER

FTraca A
(Write mode})

N

~ Trace B
(View mode}

Figure 7-10 Write Mode and View Mode

Max Hold A i Max Hold A: Sets the Max Hold mode. (Not available
for the Trace B}

Compares the new data for each horizontal axis point
with the previous data on each sweep and displays
the trace data with the larger value. Thus, the display
accumulates the maximum values for each point in the
horizontal axis. '

Press this soft key again or

cancel Max Hold mode.

CAUTION /
Selecting this mode automatically forces the
positive detection mode.

@ Averaging Mode {Available oniy for the Trace A)

Averaging can be used to improve S/N in a shorter time than video
bandwidth filtering for noise reduction.

With averaging it is possible to recover signals buried in noise, or
guantified signals with a random component.

CAUTION f
Selecting the averaging mode automatically forces the Sample
detection mode.
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Tue 1994 hov 15 13:20 ™ Ave A

REF 0.6 dom A_Write B_H1znk WKR 400.0Z Wz

Fo @B/ -9.35 dbm A A
N

AYG A

\ e

71y

{ y A5 A

/ \ Singla_

CENTER A400.00 SPAN 10.00 MHr return
witE 300 kHx  VEW 300 kiz  SWE 50 ws ATT 10 &8

Figure 7-11 No Averaging

Tus 1984 Mov 15 13:21
REF 0.0 don A AVE B_Blank WKR A00.02 Mtz VG A
o a8/ -3.52 dim ¥ A
i f | on I
AVG f
L2 TIMmES AVE A
1\ rece
/ \
AVE A
i it o
/ \ Single
I N
¥ )
N
. Y
/ AN
!
LENTER 400 .00 MHz SPAN 10.00 HHz return
WRHW 300 kiiz  VEW 300 witr _ SWD 50 ms  ATT 10 48

Figure 7-12 After Averaging 20 Times

Starts averaging.

I
3
i\ The count of the averaging is displayed in the active
1 area of the screen.

I The count can be set to a value from 2 to 999 with
i

¥

numeric keys, step keys or the data knob. (The initial
default is 20.)
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i 3

| AVGA

| oo !

]'- mmmmmmmmm ~a

D e -
AVGA ) _
Pause ! oettang Pause dun_ng averaging stops
Gont 1 averaging temporarily and displays the

---------- - averaging count at this time in the active
area of the screen.

Pressing this softkey again to set Cont
starts the averaging from the point where
it was paused.

averaging count has been reached,
averaging will be repeated continuously
using algorithm 2.

i
[ Gom ] i When Cont is set, even after the desired
e | ]
i
i

When Single is selected, as soon as the
dasired averaging count has been reachad
the analyzer will automatically leave the
averaging and sets to the View mode.

[Averaging Algorithms]
[N £ n]: Algorithm 1
Yn = Sigma/n
[N < n] : Algorithm 2

Yn = ((N-1)¥Yna)/N+Yn/N

n: Current averaging count

N: Averaging count specifiad

Yn: Trace data for nth average

¥n: Averaged data for nth average

Yni:  Averaged data for n-ith
average

Sigrna: Sum of all the data up to the
nth average

Returns to the preceding menu.
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2. Functions of FORMAT Mode

@ Modes of Trace B

FORMAT o e -

Displays the Trace B setup menu.
Note that Trace B does not have a Write mode. This
mode is used for two waveforms comparison.

[T i
StoreB |
1 Stores the Trace A data to the B memory,
] .
e 1 and sets View B mode.
1
“““““““““ q
View B E Displays the data stored in the B memory
| as Trace B on the screen.
b e d
1
P 7
| BlankB ! Erases the Trace B data from the screen
E | and holds the data stored in the B
I i P ] -
= ———— - ] ] )
i memory until the | Store B ! key is
1 : ' :
: P d
: pressed again.
o
E Trace A ; Displays the Trace A setup menu.
i j
b= e B
I
b e -
| Trace Math |  Displays the operation mode menu.
| 1
| |
e 2
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@ Operation modes

Trace Math |

i
1
i
1

The data for each point on frequency axis are
compared with new data each time sweep is
executed, and smaller one is stored in the memory
and displayed on the screen. Therefore, the
waveform becomes the time series trace of minimum
values. in this mode, trace detection mode is
automatically set to NEGA.

Exchanges the content of memory A with that of
memory B.

Or exchange the content of trace A with that of trace
B.

For each point, displays the result of subtracting the
value of memory B from that of memory A. The
content of memory B is subtracted from that of
memory A or the result of sweep, and the subtraction
result is stored in memory A.

For A VIEW or B BLANK, the contant of memory B is
subtracted from that of memory A, and the result is
stored in memory A. When frace A is not VIEW or
BLANK, the content of memory B is subtracted from
the result of sweep, and the subtraction result is
stored in memory A.

For each point, displays the result of subtracting the
value of memory A from that of memory B. The
content of memory A or the result of sweep is
subtracted from the content of memory B, and the
subtraction result is stored in memaory A.

For A VIEW or A BLANK, the content of memory A is
subtracted from that of memory B, and the result is
stored in memory A. When trace A is not VIEW or
BLANK, the content of memory B is subtracted from
the result of sweep, and the subfraction result is
stored in memory A.
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For each point, displays the result of subtracting the
value of display line from that of memory A.

The value of display line is subtracted from the
content of memory A or the result of sweep, and the
subtraction result is stored in memory A.

For A VIEW or A BLANK, the value of display line is
subtracted from the content of memory A, and the
result is stored in memory A,

When trace A is not VIEW nor BLANK, the value of
display line is subtracted from the result of sweep, and
the subtraction result is stored in memory A,

o ———

Returns to the preceding menu.
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#l Explanation of Detector Mode Menu

7-28

FORMAT

Trace
Detector

P e ]

-

Selects the normal (Posi/Nega) detection mode.

Selects the positive peak detection mode.

This mode is useful for level measurement of fine
spectrum and PULSED RF signal measurement
because peak of the spectrum can be detected
certainly. In the Max Hold mode, this mode is
automatically set.

Selects the negative peak dstection mode.

Selects the sample detection mode.

This mode is automatically selected for noise level
measurement {(dB/Hz) with a marker and for video
averaging maode.

Returns to the preceding menu.
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J Expianation of Limit Line Menu

Note
When the limit line is displayed in the CW mode, the judgment of
Pass or Fail is carried out every measurement sample.

FORMAT

k L. . i
E Limit Line i Displays the sub menu to execute of the limit line
i Edit I table data.
:b ————————— . At this time, the time domain limit line table is
: i displayed if it is in SPAN 0 Hz and the frequency
: i domain limit line tabie is displayed if it is not in SPAN
] ; OHz.
! i
! 1
e k
i Limit Line | gyitches the limit line 1 and 2.
{ [ =1
I E -
] from e -
i ] b
INSERT
E i E Selects the insert mode (INSERT) or the
i | { overwrite mode (OVERWRT).
i i Cursor 1 Toggles between frequency, time or level.
! | Change |
! L ;
! S
: I i
! ! Delete i Deletes the line on which the cursor is
! ! Line ! placed.
L e —————
i Frm e m— -
; | Table | injtializes the table data of the limit line.
t '1 Init :
! ! I
1 o - -
E b ]
; E return i Returns to the preceding menu.
! i 1
i e A
i
I
I
i
|
I
1
|
|
1
¥
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!

; % | Switches absolute data display and relative data
i _ : display of the frequency data if it is not in SPAN OHz.
UE__EE_L | Switches absolute data display and relative data

! display of the time data if it is in SPAN 0 Hz.

! The relative data display is based on DELAY TIME
! when DELAY SWEEP is turned ON.
i

i

[ e e ot e o s wne -
H i
! Y ! Switches absolute data display and relative data
! JYevS | ey ! display for the level data. The display line is a basis
Lo for marker relative data display.
i
R -
| ) ! Shifts the entered frequency (or time} data or level
! Shift . data.
L]
{
o e o o e e -
| Limit Line
! 11 Switches ON and OFF the limit fine 1.
:| on | oFF ||
gyl
!
b o o e e
| Limit Line |
- | Switches ON and OFF the limit line 2.
W Ton ][ orF |
'- _________ -t
l
P K
I Copy Table !
' Py 1 Copies a daia table of the limit line.
? l
""""""""" i
fo o o -y
|
| Copy Table | (opies a data table of the limit line from 1
I 1t02 i to2
b N
I
|
oo e e b e e -
I 1
| Copy Table | Gopies a data table of the fimit line from 2
bo2to1 | o1
e "
{
i
T
return

Heturns to the preceding menu.
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2. Functions of FORMAT Mode

Label input is performed for the waveform display. The documentation
text can be used for a plotter output and a memaory card function.

& Labeling Procedure
FORMAT R,

order.

Press the

. The label input screen (Figure 7-13) is displayed and a label can
¢ be entered.

A

[

Labe! Edit

WOVANTES

njolra]~isRa vlvwix] vizfalb]| clole] rlxfnl 1] ix}

I EREELEEEEEDEEREGEDERGRD
z
QT X

Halnlo|p s] t{ujviw |yz_!|5&|7--:il
FRERCEELELEAPGRGNCERRNE

oS R A Y T

Press

CAUTION /

B-S

ENTER

Figure 7-13 Label input Screen

With step key and data knob, set characters.

Pressing the step key moves the cursor vertically.
Turning the data knob moves the cursor horizontally.
. Pressing the data knob defines the input characters.

key to correct or delete the input characters.

Press

Hz

key to input characters.
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3. Functions of MARKER Section

Normal marker and A marker can be placed on the frequency being displayed, and the frequency and
the level data at that point are dispiayed.

B MARKER

B WMarker ON

7-32

Figure 7-14 MARKER Section Key on the Front Panel

@ Normal Marker and A Marker

MARKER
ON

Pressing the "ON" key turns the marker ON: the
marker (#) is shown on the waveform, and the
frequency and level parameters at the marker position
are displayed on the screen.

The marker can be moved with the numeric keys and
units keys, the step keys and the data knob.

Displays the normal marker (4).

Displays the A marker { X ) at the same place as the
normal marker. The relative differences between A
marker and normal marker in frequency and level are
displayed in the marker area.

Data input for the frequency difference between the
two markers can be made with the numeric keys and
units keys, step keys and the data knob.

Doing so, the normal marker moves with & marker
fixed.
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Il Signal Track Mode

In this made, the peak level of the signal on which a marker is displayed
is detected on each sweep, and then the center frequency is moved to
that frequency. This is useful to track and analyze the signals with drifting
frequency. The condition for deiecting a signal is dependent on the
"PEAK A Y div" setting.

MARKER
ON
F""l""'i
i Sig Track E When ON is selected, the signal track mode is set.
' on J[orr | i the.span is set to narrow in _the signal track
b - execution, span can be changed in steps by the

AUTO ZOOM function. However, AUTO ZOOM
functions anly when span is changed with numeric
keys and units keys.

When OFF is selected, the signal track mode is
canceled.

[ Peak Search

SRCH Finds the highest level of the waveform being displayed,
and moves the marker there. Displays that frequency and
level.

If a measurement window is ON, then the peak search is
performed in side the window.

@ Explanation of Next Peak Search Menu
MARKER i -

3
t
?
i

Moves the marker to the next higher peak from the
current marker position.

May 10/96 7-33



R3272 OPERATION MANUAL

3. Functions of MARKER Section

7-34

oy

1
|
{
Left i
1

e 1z i

m o o e e oy

r—._—.—.—_.r_._...__._.I.__......-.-.r.r..-_——_—T-r---.-—.-.—T-r——————TT_—————.I.(____

i

S

Moves the marker to the peak with the next lower
frequency than the current marker point.

Moves the marker to the peak with the next higher
frequency than the current marker point.

Moves the marker to the jowest level of the waveform
baeing displayed.

Moves the marker to the next lowest level than the
gurrent marker point in increasing level order.

Enables continucus peak searching.

When ON is selected, a peak search is done after
avery sweep, and the frequency and the level are
displayed.

When OFF is selected, the continuous peak search is
canceled.

Displays menu on the following page.

Sets the amplitude condition for next peak search.
For further details, refer to Page 7-35.

Changes the peak search level.
For further detaits, refer to Page 7-36.

Feturns to the preceding menu.

Returns to the menu on the previous page.
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@ Amplitude Condition for Next Peak Search
MARKER
ON |}

E To execute a next peak search, set up the amplitude
DeltaY |  condition for the target waveform with numeric keys

! and units keys. For example, entering "1idiv"
corresponds to 1 division on the horizontal axis.
In case of the signal shown in Figure 7-15, it is
necessary to treat each signal as a single amplitude
(target for the next peak search) so that the next peak
search can he executed to find the entire waveform
amplitude data.

Tue 1994 Nov 1% 70:17

FEF 0.0 dow AWt E_Hiank MR 999.
o/ -10.52 dow
DELTA ¥
o ai

I

al‘ﬂh‘{w | |

' 1.0000000 6Hz SPAN 100.0 kHr e 2/2
gmﬂz ey 300 Hz Sw 238 ATT 10 &8

Figure 7-15 Next Peak Search Execution

Thus the target waveform for the next peak search as
a AY can be set by using the amplitude value (div).
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@ ,Y Setting

Feak point C

I
3|

<— Fall level.

Rise level ~—3 /

Figure 7-16 AY Setting

The waveform B rises from the point (I and falls from the highest point
(peak) to the point . '

If the value for AY is set even much lower than the rise/fall levels, the
waveform B will be an object for the next peak search.

If the waveform amplitude data to be measured is much higher than the
level of AY which has been set, the waveform data is always an object

for peak search.

@ Pecak Search Level Changing

MARKER
ON

__________

7-36

The reference level of the next peak search ¢an be
changed with the display line.

AlLL : Executes a next peak search for the comnplete
display. (initial state)

Up: Executes a next peak search for levels above
the dispiay line. (See Figure 7-17.)

Low : Executes a next peak search for levels below

the dispiay line. (See Figure 7-18.)

To select Up or Low, adjust the level when the display
fine is ON.
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< Display Line Setting >

FORMAT
0 Bisol 7 _
-l UISPIY L5 Data adjustment
i Line I
t ]
f ore ]
T o e e —— -
Tue 1994 Mow 15 13:30 Poak
FEF 0.0 dim AW te O_Blank MR 307 Mz
10 da/ DL =50.0 dBm .62 a8 P ok
[ + T i 1 Delta ¥y
MAEKEHR! ; i
[ R 2 Red) 4 Saarch
: T - % : i AL
i | ; : H i ; : | i LW |
i i i M i H L ! } i
[ i [ i I ! I ] [ i i
START 350 MHz STOR 1.500 GHz
WREY 300 kHz VW 300 kMz sSWP 2.003  ATT 10 d8

NULTI WARKER 15T

1: 397 Witz 49.82 d8

2: 79 K 7.05 d8

3

g:

§:

g raturn
8:

LH

10:

a: wore 2/2

Figure 7-17 In the Case of Up Setting

Tue 1994 Mow 15 13:3% Poak
FEF 5.0 dow A Wits A_Blask MRR 1.199 Gz
16 d8/ DL =50.0 d6w -10.77 8 Pk,
: H '] Delta ¥
NELTA_Y : ; ; :
EN TR ] H . H H Search
; ; ‘ : ‘ I}
; - T * : : — i
I T T Al H v
H : . : I i I
H I 1 ! i ] I : ] i ]
GTART 350 MHx STP 1.500 Gtz
W 300 kHz VAW 300 kHz  ¥SWP 2.0 3 ATT 10 o9

MATT MARKER LIST

1: 1.199 8z -10.77 d8

g 500 Hz ~16.04 dB

a:

5

&:

T reaturn
8

5

16:

4: non 2/2

Figure 7-18 In the Case of Low Setting
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B Multi-marker mode

With multi-marker function, maximum 10 markers can be displayed.
Thus, frequency and level values at multiple points can be measured at
the same time.

One of the maximum 10 markers becomes active marker, which can be
moved with ten-key, step key or data knob.

MARKER

a e p o e v e oy

ON  |—»! Mulii MKR
]
i
]

s s i e i e o o o g

__________

______________________

R - —

______________________

Each time this key is pressed, marker No.
displayed in a field in the menu is
incremented by 1 up to 10, and then
returns to 1.

e Displays marker of the number selected

N |

T e i e

__________

P e sy

___________

==
(2]
=
m
5}
(9]
=
=
3
o]
—
=
W
-~
(]
[
=
=
-
4]
w0
w0
(]
a
—t
=
o

[T TTTTTh
marker No. displayed in | MKRNO !is

| 4

| 3

[y o

decremented.

4___""—"_""""'1'_-'-""'""'T—_"—"—_"-"‘"’_"’T"""_—_1'_'-"-'-_--"""'-'I'""""""”'"T'L"—_‘”-'-'
]
]
1
1
1
H
1
i
i
L
z
—t
=
1
|_x_|
——
@
=
m
4]
(2]
=
=
3
]
—
=
W
=
D
~
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i

!

1

! oo ;

; ! Active MKR | Changes over active marker among the
i ! ! markers displayed on the screen. Each
3 { o eee__..) time this key is pressed, the marker No. in
| ! the MKR NO menu changes in ascending
" g order, showing that the marker is currently
E g active.

1 i

i . y

i | Reset MKR ! Deletes afl other markers, displaying No. 1
I : ! marker only.

: 1 1

! :.Z:Z:::::::,'

i | Reset MKR | Returns to the preceding menu.

] i I

: ] :

S

E

AR -

i MKR List E When turned ON, lists up freguency and level of all
I rk iti ispl he s n.

: |___L_T_|__‘2F_F_j marker positions displayed on the scres

]

Fmmmmmm e -

i Peak List i Displays 10 markers, and lists up their values in the
' Level ! order of waveform peak level.

. d

|

bossm o m e e -

i Peak List i Displays 10 markers, and lists up their values in the
: Freq ! order of peak point frequency.

e d

i

T -

E Multi MKR E Deletes marker fist and all displayed markers.

| OFF |

E F
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B Marker —» (Marker to)

Sets the current marker data (frequency, level, A, etc.) as the data for
some other function.

MARKER

O - o Ak it it e

] I i
ON ) more 1/3 |1 Marker=
]
1
1

i 3

I MKR=CF ! Sets the center frequency to be the active marker
: : frequency.

R ;

P ]

I MKR=HRef |  Sets the reference level to be the active marker level.

; I

] 1

e

oo T

i MKR=Harm ! Sets the active rnarker frequency as the frequency of
! ! the basic wave in the Harmonic measurement
| 2 function.

pTTTT eI

I MKR= |  Sets the center frequency step size to be the active
i CF Step marker frequency.

b e

S p

! Delta ! Sets the frequency span to be the A marker
| =Span frequency.

b e -

PTTTm T

| return ! Returns to the preceding menu.

l i

I i

b o e o -

b oo mm e e ,

i more 1/2 E Displays menu on the following page.

i i

1 i

I-—-m-—.r--—-————l

i Delta=CF E Sets the center frequency to be the A marker

| i frequency.

| |

FTooIIIIITE

! Delta | Sets the center frequency step size to be the A

| : marker frequency. '

1 =CF Step |l

b .

\
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St -t

3. Functions of MARKER Section

Sets the marker step size to be the active marker
frequency.

Sets the marker step size to be the & marker
frequency.

Returns to the preceding menu.

Returns to the menu on the previous page.

® MKR=CF,MKR=>REF Function

=CF

=RL

Moves the marker to the maximum level of the waveform
being displayed, and seis the center frequency to the
frequency of the marker point.

Moves the marker to the maximum level of the waveform

being displayed,and sets the reference level to the level of
the marker point.
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B Other marker functions

MARKER

ON i fMoOTE 1/3

Fixed MKR | Stores the frequency and level of displayed delta

, marker and fixes the marker at the absolute position
- 1

__________ “ on the screen. Therefore, even when center

I

-

! frequency or reference level is changed, the marker
' data is displayed based on the frequency and level at
: activating this function.

e i

! I .

I XdB Down | Displays the frequency or level difference between the
! ; reference marker and a marker displayed at X dB
b e 4 lower {(or higher) position. X dB value can be set in
! ! the range from 0 to +/-dynamic range on the screen.
! ! initial value is 3 dB.

{ ;

E T i

! i XdB | Moves the marker to a position X dB lower
: | Down i than the reference marker.

| S !

i pToT T 3

! I XdB | Moves markers on the left of the
: ! Left | refsrence marker to a position X dB lower
! (SR —— Z than it.

1 i

I o o e -

I ! xgr | Moves markers on the right of the
5 i . | reference marker to a position X dB lower
| ] nght ! .

i | i than it

! FoIIIIIIITE

| P DispMode ! Saisct marker display method for X dB
i tire i 48 || Down operation.

! ! [assr] | REL: Display deita markers and the
I pooTTTTTTT - relative difference between two
' : markers.

i , ABS.L :Dispiay normal markers and the
: | value of left side marker.

i : ABS.A: Digplay normal markers and the
E E value of right side marker.

¥ ¥
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et

| 1/Delta MKR

T TP S

e

Trace MKR E
Move :
i

gy e
[}
1
1
1
1
!
1
I
]
L

3. Functions of MARKER Section

Count Down | When turned ON, continuously executes X
: .1 dB Down. Obtains the peak of waveform

1

! _ 9" 11 for each sweep, and makes the marker

down from this point. When turned OFF,
cancels the function.

3
Next Peak ! Returns to the preceding menu.
I
|
I

Displays the inverse number of displayed delta
marker. This function is useful for obtaining the
modulation frequency when modulated wave is
demodulated in zero span mode.

Sets the step frequency to move the marker with the

step key.

AUTO: Span becomes one tenth in the level.

MNL : Sets the step frequency. Furthermere, it can
be set as the time data in zero span.

Switches the display of the marker level over relative

and absolute.

REL : Displays the level difference between the
normal marker and the delta marker when the
delta marker is turned ON.

Displays the level difference between the
display line and the marker when the display
line is turned ON.

ABS : Displays the value of the normal marker when
the delta marker is turned ON.

Displays the value of the marker independent
of display line when the display lie in turned
ON.

CAUTION ¢
When both the delta marker and the display line
are turned ON, the deita marker takes priority.

Displays menu on the following page.

Switches the trace (A and B) in which the marker is
available when both the trace A and B are displayed
simultaneously. (However, it is only when the one

screen is displayed.)

Returns to the menu on the previous page.
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I Marker OFF

MARKER
ON

Erases all markers from the display. [f thers are any
marker related functions active, set them OFF.

___________

Functions which will be turned off are:

Counter

Sound

Signal track

Power Meas

Noise/Hz

Delta marker
Continuous peak search
Continuous dB down
Muiti rarker list
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4. Functions of SWEEP Mode

(swe ) (sweer)

Figure 7-19 MARKER Section Key on the Front Panel

Il Sweep Key

@ Explanation of Sweep Mode Menu

___________

SWEEP | Sweep Mode E
t
!
t

| 1
| Gated Swoep | Displays the sub menu to execute gated sweep.
| i
| i
| ————
DY, =
1
Window SWP | Performs a sweep in the measurement window.
1
!

__________

Returns to the preceding menu.

___________
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4. Functions of SWEEP Mode

B Explanation of Gated Sweep Function

7-46

SWEEP

e o g

[
! Gated SWP |
1
H

! Gate Source

! EXT Gate in

Gate Source |

EXT Trigger |
!

Gate position and gate width are set up for the gated
sweep.
POS is seiected then gate position (delay time) can be
set up.
WIDTH is selected then gate width (gate time) can be
set up.

Selects ON and QFF of the gated sweep mode.

Sets the gate signal source to the external signal

which is input into "GATE IN" connector on the rear
panel. {This mode is selected in the initial state.)

External signal is set up for the gate signal source.
External signal can be input to "EXT TRIG" connector
on the rear panel.

Selects the polarity of the external trigger signal.

Returns to the preceding menu.
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4. Functions of SWEEP Mode

@ Explanation of Trigger Menu

setup.

i _ i
SWEEP | »1 Trigger % Displays a menu for trigger condition

|

§

. Source
i

o — -

P e e

o ——

Automatically repeats internal sweeping. (Initial set
rnode)

Repeats sweep synchronized with AG supply
frequency.

Begins the sweeping depending on the level of the
video signal.

Sweep is controlled with the external trigger. Trigger
is executed when TTL level signal is applied to the
EXT TRIG terminal on the rear panel and the signal
falls from High to Low (-} or rises from Low to High

(+).

Selects the polarity of an external trigger signal.

Returns to the preceding menu.
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|

SWEEP L, Trigger ! Sets trigger level of the trigger source

! Level | selected from Trigger Source menu.

e 3 The level data set here is valid only for
[ VIDEQ trigger.

1 3
bo20% Sets trigger level at 20% position of the display.
| E
{ ]
R, 4
1
|
P 3
! Middle | Sets trigger level at 50% position of the display.
i :
i i
AR,
1
1
PO 3 '
! Y % : The active dispiay of the current data appears.
: : Set a trigger level to an arbitrary position with ten
b e “ keys, step keys and a data knob.
:
I e -
return Returns to the preceding menu.
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"»" is appeared on the scale of the left side of the screen to show the

rmmommmm s
i
and |
3
[

knob, the step key and the ten keys.

Tue 1994 Mov 15 33:24 T Trigger

REF 0.0 dbm A_write B_Blank
o a8/
- Frea Run

|

!

|

CENTER 300.000000 WHz SPAN 0 Hz return
RBW 200 kHz  VBW 300 kHz  SWP 50 #g ATY 10 dB

Figure 7-20 Trigger is made at the waveform being displayed

I Explanation of START Lamp (LED)

In the case that "Trig Source" is in the Free Run setting, the START
lump is turned on when the sweeping begins and it is turned off when the
sweeping stops except in the case of Free Run setting.

During the gated sweeping, it is turned on during the gate is on and it is
turned off when the sweeping is stopped.
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4. Functions of SWEEF Mode

B Sweep Time

Tus 1994 Hov 15 14:19

JEF 0.0 dom R W ite B Bimh

N

CEWTER 1.0000000 €y SPaM 240 EHz
sttty £0 Ktz evEW 300 He  SWP 500 ow  &TY 10 dB

Swp Time

Sup Tima

Figure 7-21 SWP = AUTO (500 ms)

Jue 1994 Nuv 15 14:19

0.0 doa

A_Writs B Bienk
Ao as/

SWP!
SYTmy

/] \

epen s g

LFHNTER 1. 0000000 Gz SPAH 74D kHr
mRHY 10 kiz  oVEW D00 Hr  5WP B0 ma

ATT 10 o mcal

Sepp Time

Swp Time

Figure 7-22 SWP = 50 ms

When sweep is too fast to display the signal {setting time of the filter), the
level display has a error and the UNCAL message appears on the center
of the screen. In this case, increase the sweep time.

7-50
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4, Functions of SWEEP Mode

@ Sweep Time Setup Menu

e e — — o —

Bl Sweep Mode Switching

SINGLE

START
REPEAT

STOP

May 10/96

SWP can be set in the range of 30 ms to 1000 s. At
AUTO initializing, sets the range automatically
depending on for the frequency span, RBW, VBW,
etc.

When the span is set to 0 Hz, SWP can be set in the
range of 50 s to 1000 s.

Relationship among frequency span, RBW, VBW and
SWP in AUTO setting

Frequency span/{RBW X Min (RBW, VBW) x 0.5}
= SWP

Pressing this softkey sets all coupled functions (RBW,
VBW and SWEEF TIME) to AUTO meode with a
reference of the current span setting.

Forcibly resets the sweeping even if it is in progress, and
stops sweeping until the next pressing of this key. In the
case the trigger condition is Free Run, sweep is
performed once at the time of pressing this key. In the
other case, sweep is performed once if the trigger
condition is satisfied after pressing of this key.

If this key is used to execute MEASUREMENT function,
the specified measurement is executed once,

Switches the sweep mode to Continuous or Stop.

When START is set, sweep is performed continuously in
the trigger condition of Free Run. In the case of the other
trigger condition, sweep is performed at every time the
trigger condition is satisfied.

When STOP is set, sweeping is reset even if it is in
progress.

if this key is used to execute MEASUREMENT function,
the specified measurement is executed repeatediy.
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5. Functions of MEASUREMENT Section

ABER ME A SUREME N IR i
SPECTRUR 08w SAVE ADVANCE

()| COCOG ()

HARM

(I

Figure 7-23 Pane! Keys in MEASUREMENT Section

B Explanation of OBW (Occupied Bandwidth) Key

7-52

OBW

Pressing key enters OBW measurement mode, halting sweep.

This is the candition waiting for OBW measurement related parameters
being input or measurement start command being input.

When currently set parameters need not be changed, press | REPEAT | or

SINGLE | key to start measurement.

When measurement has been started with REPEAT

is continued after the end of a measurament.

When measurement has been started with SINGLE

stops after the end of a measurement.

key, measurement

key, operation
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OBW

e

@ e e e e e e i e —

5. Functions of MEASUREMENT Section

Calculates the occupied bandwidth of the waveform
displayed on the screen.

For the result, occupied bandwidth and carrier
frequency (Fc) which is equal to the center frequency
in the occupied bandwidth are displayed in the result
display area on the screen,

Sets the ratio to the total power in the occupied
bandwidth.

Setting range is 10% to 99.8%, and initial value is
99%.

Sets average times.

When tumed ON, executes operation for rmeasuring
occupied bandwidth after executing trace averaging
the set times.

Displays the parameter select menu for the
measurement of occupied bandwidth.

Specify to measure under the conditions
r

-
set with Define— |key.

]
I
| User !

L

Specify to measure with parameter setting
other than the measurement parameters
which are already specified or set with

! Define— | key.
. User |

When this measurement is selected, set
necessary parameters before executing
meaasurement.
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1 1
¥ y
: | Definews |
efine—
1 : ! Stores the current set condition and
]l : User :
E porTmTTTT makes it the condition on selecting the
, ! oo e -
1 ! 1
: E ! User ! key.
| | e J
1 bom e e e -
| | reun |
| UM Returns to the preceding menu.
' ] !
E A !
3
3
§
YT 7
! Quit : Returns from OBW measurement mode to normal
\ . spectrum measurement mode.
1 1
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5. Functions of MEASUREMENT Section

[l Explanation of ACP (Adjacent Channels Leakage Power) Key

Apr 28/95

ACP

Pressing

key enters ACP measuring mode, halting sweep.

When

currently set parameters need not be changed, press | REPEAT or

SINGLE | key to start measurement.

When measurement has been started with | REPEAT | key, measurement

is continued after the end of a measurement:

When measurement has been started with | SINGLE | key, operation

stops after the end of a measurement.

ACP

———— el

- g

Set Up

Calculates the total power from measured data
displayed on the screen, and integrates power in
specified bandwidth to obtain the ratic to the total
power.

For out-of-spec measurement, 2 measuring methods
are available: "Full mode" to measure based on the
measured data which is displayed on a single screen
and "Sepa mode" to measure based on the data
obtained by dividing screen for specified channel and
upper and lower channels.

Sets the distance between channgls.

Sets specified bandwidth.

Displays the parameters select menu for measuring
the leak power from adjacent channels.
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5. Functions of MEASUREMENT Section

7-56

|

1

|

! | S

! I i

i ' Usar !

' ] |

: i i

' I

. 1

i i

! 1

: [ O, -

' i 1

i ! Manual !

: 1 i
1 1

! 1 I

i b “

! 1

: 1

i |

i 1

! oo ;

1 | Define— !

1

! | User |

I b e !

! I

! I

! i

! I

! !

: ]

| L -

' 1

! return |

| (

i i

i i

| e ———— -

!

|

|

[T

Specifies to measure under the conditions

o 1 Detine— !
- with ! I key.
set wit : User : ey

Specifies to measure under the condition
sel at present.
When this mode is selected, set
necessary parameters before starting
measurement.

Stores the current set condition and

makes it the condition on selecting the

Returns to the preceding menu.

i Selects the measuring mode for carrier and adjacent
: channels. In Full mode, the data in a single screen is
| fetched to execute calculation.

B In Sepa mode, specified channel and upper and lower

channels are independently swept and thus fetches
the data for 3 screens to execute calculation.

CAUTION /

be careful that Sepa mode automatically changes

Fuli mode.

,_
1
1
1
|
|
i
|
:
: When you select the graph display at Sepa mode,
E
¥
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screan.

Y T RO |
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i
1
1
|
|
I
]
I
3
]
]
I
1
1
I
|
i
i
i
1
1
1
|
|
[
]
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5. Functions of MEASUREMENT Section

Graphs the leakage power of frequencies shown in the

| Specified
| Bandwidth
1

When you select ON, the graph of the
leakage power is displayed. The graph is
displayed as the trace B after the end of a
measurement and A marker automatically
appears in the middle. Besides, alf the
current set maker moves onto the graph,
we can easily see the leakage power of
each frequency by the marker,

By using the Multi Marker, we can see the
loakage power of plural frequencies at the
same time. Move the Multi Marker to the
frequency point you want to measure,
When the data of Multi Marker No.1 to
No.6 are shown in the top right in the
screen, we can see the leakage power of
plural frequencies at the same time.

Returns the previous menu.

|

! Returns from ACP measurement mode to normal
: spectrum measurement made.
]
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Il HARMONICS (higher harmonics) measuring function

. HARM ) . . .
Pressing :] key enters higher harmonics measuring mode, halting

sweep.
Entering higher harmonics measuring mode automatically sets start/stop
" frequency according to the parameters preset at selecting the mode.

When currently set parameters need not be changed, press | REPEAT | or

SINGLE | key to start measurerment.

When measurement has been started with | REPEAT | key, measurement

is continued after the end of a measurement.

When measurement has been staried with | SINGLE | key, operation

stops after the end of a measurement.

HARM

Sets the frequency of fundamental wave.

3
! Sets which order higher harmonic to measure.

Number |  The initial value is 3 and it is possible to be set from 2
4+  to 10 with the ten keys.

___________ ; Returns from HARM measurement mode to normal
spectrum measurement mode.
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[ Function of CW key

Nov 1/96

5. Functions of MEASUREMENT Section

This key is used analyzing continuous wave signal by conventional

spectrum analysis.

e s e ——

o o2

Shifts to CW analysis mode.

Searches the maximum leve! of displayed signal and
displays a marker on that point as well as the
frequency and level at marker position.

Displays the menu for operating the counter at

specified point.

Displays the menu for measuring power.

Displays the menu for simple spurious measurement
using the marker’'s peak list function.

Displays the menu on the following page.

Displays the menu of sound functions {AM/FM signal
demodulation functions).

Displays the menu of noise measuring functions.

Displays the menu on the preceding page.

7-59



R3272 OPERATION MANUAL

5. Functions of MEASUREMENT Section

7-60

@ Counter function

Counter function accurately measures the frequency of signal at a point
where the marker is positioned. This function measures not the
frequency of the marker itself but the frequency of the signal on which the
marker is positioned. Therefore, it is unnecessary to move the marker on
the peak of spectrum. However, displayed amplitude value corresponds
to the maker position.

In normal maker mode, the frequency for marker position is displayed by
calculating the marker position on frequency axis from center frequency.
On the other hand, in counter mode, the frequency is directly measured
with the frequency reference accuracy.

With software menu maximum 1 Hz resolution can be set. Increasing the
resolution of the counter leads to fonger gate time and longer sweep time,

]
CW L——-s! Counter
!
1
i

I 1
! Resolution | Sets the resoiution of frequency counter to 1 kHz.
P 1kHz
(R b
i
1
}- “““““““““ -
! Resolution ! Sets the resolution of frequency counter to 100 Hz.
100 Hz |
b o e o e J
3
3
T 7
Resolution |  Sets the resolution of frequency counter to 10 Hz.
10 Hz
1
e ;-
1
foommm=r- ;
Resolution | Sets the resclution of frequency counter to 1 Hz.
1 Hz i
1
Counter When turned ON, starts frequency measurement with

the counter.
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1

1

|

i ;\AFKF{ r\;;\;; -E Us.e? to move the marker in order to change counting
! i point.

} ' When pressed, the marker positioned on the cutrently
Fosmmmmmms ®  frequency counting position can be moved with ten-
| key, step key or data knob.

]

1

|

bomreneaees

booreturn ! Returns to the preceding menu.

i 3

e 2

CAUTION !

1. In the following cases, frequency counter mode may not display
correct value.
8 When span > 1 GHz
e When the difference in noise level from marker point value is
25 dB or less
2. Frequency counter mode cannot be used with SIGNAL TRACK
mode.
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& Measurement of power

Power measurement is a function to

Lo ] I obtain the power of a signal displayed
I on the screen and useful for

measuring the power of wide band

modulation wave.

Execute "PBW" of "CAL" because

RBW also must be corrected.

|

CW  |——s! Power Meas | Selects power measurement mode.
| |
i

Measures power in a specified bandwidth in the

1 1
1 Channel ! )
' i window.
i Power 1 (Executes the operation of the window span and RBW
Fommmm e from the value of the average electric power in the
{ window to have the sum total.)
I
prommmm 3 . . .
Total Power | iMeasures the totai power in the entire measuring

I span,

_i {Executes the operation of the measurement span and
Frommmmr ABW from the value of the average electric power to
} have the sum total.)
|

Average i Measures the power averaged over the entire
Power i measuring span.

| (Converts the data of all the displayed points (dBm}
pomomormmT into the true number of the electric power dimension
: o have the average.)

1

Jro e

3 Carrier E Measures peak power. _
P ! {Moves the marker to the peak point and has the
| ower X

| 1 electric power,}

1

I

poTTTTT K .

I return ! Returns to the preceding menu.

| |

U 4

Selects spurious measurement mode

CW m—-—k..i Spurious I;
| {display of peak list).
H

Iists up peak values from high to low frequency in
order.
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T e

1 3
CW L— ! more 1/2 :.-—-—--—)-
3
]
1

5. Functions of MEASUREMENT Section

Lists up peak levels from high to low levels in order.

Cancels displaying the peak list.

Returns to the preceding menu.

1
; Time

Toggles between AM and FM.

AM: Demodulates AM wave into audible sound via
internal speaker.

FM: Demodulates FM wave into audible sound via
internal speaker.

Changes sound volume in 8 steps (1 to B) with data
knoh, step key or ten-key.

Sets pause time, which is displayed on the screen.
Stops sweeping at the marker point for specified
PAUSE time. PAUSE time can be set in the range
from 100 ms to 1000 s with data knob, step key or
ten-key.

When turned ON, an arrow mark (») appears at right
on the scale in the screen, disabling the demodulation
of the signal which is lower in level than the
SQUELCH level.

Cancels sound mode and returns to the preceding
menu.
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@ Noise/Hz measurement

CW |

] 1
| dBm/Hz | Sets REF LEVEL o dBm to measure noise level.
1 i
| !
.
]
|
pToTTT T T
' dBuVVHz | Sets REF LEVEL to dBxV to measure noise level.
| 1
! |
b e J
[}
!
poT e 3
| dBe/Hz | Displays a fixed delta marker at active marker position,
| | entering dBc/Hz measuring mode.
R J
]
]
FTTTTTTT
| Noise/Hz |  Cancels noise measuring function to display the menu
E OFf |  onthe preceding page.
]
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6. Save Function

I Save function menu

SHIFT SAVE

@ | +| RCL

1 I o
! Save i Displays the sub menu to save in the built-in backup
| Register |  fmemory.
] i
Lo
[
| Clear l Displays the sub menu to delete the data saved in the
= . | built-in backup memary.
i Regqister
.
1
R Aty -
!
| Save File !  Displays the submenu for saving data in a memory
E ! card or built-in backup memory.
b e J
|
"""""""" a3 . . . .
Clear File ! Displays the'submenu for deleting files in 2 memory
i card or built-in backup memory.

. ;
|
! 1 1996 Mar 1 13:10
: HEF .0 dom A WrTte B_Biank fr = T tlear

10 J8/

: Cloar
.‘ CLERR FIL
| EGL.G1 [f \\ L1t
{ // i Reg/File
t 14
3
= s
]
: CENTER 30,000 Miz SPAH 5,00 WHZ
| REW 100 kiz_ VBW 100 kiz__SWP 50 ms __ ATT 1C dBt Relenss
1 File List (RAM:/SVRCL . . 67584 brles free Protect
' %< File Information 22>
1 REG_02.DAT REG_01.D4T 1996 /03/0%
1 REG_03.DAT 1655 byten used
: REG_04 DAY Setup: E R
i - o05-DAY Treco:  [IEN[4 I8 Jarm]
! e 07 DaT Lintt Live: [ER[T 2107
: REG_00 . DT LOSS:Freq:
i REG_0D . DAT CORR Factur‘i S|
'l HEG_10.DAT Template: [ return
! —
| Figure 7-24 Displayed drive list
|
|
1
1
1
|
1
!
1
¥
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6. Save Function

7-66

List

e - ——y

Setup

Displays the list of the files (or the registers),

Displays the file name, title, size, date, write protection
and the sort of the saved data.

Selects a file (or register) with the step key or with the
data knob referring to this list.

Firl 1996 Wor 1 13:10 ™ gouro
FEF 0.0 don AT BV ank
jto' a8/ P
Regicter
oA Y PIEE e
REGL @1 raan ———
J 3, Reg tatar
z 5
W Save Fll01
CENTER 30,000 MHZ SPAN 5.00 Mz \}
AOW 100 kHz _ VEN 100 kHz  SWP 50 »s__ ATT 10 4B propm
' Tilo List (RAH:/SVRLL ... 67584 bytos froe Filo
G0 C- 8| <<< File Information >»»
REG_0Z.DAT RES_01.DAT 1996/03/01 List
REG_03.04T | 1056 bytes usedifl L
REG_04.DAT ¥ Setup: 53] o | AW eg/T1le
PR T Teoco:  [IRTA § P
.06 Linit Line: B3
REG_07 AT i BRACT 107 Jaze],
REA_OG. DAT : Freq:  [IEION]
RES_ 00, DAT CORR Factor *[[TR =
REG_10.DAT | Tomnlate: [T MEN Card
Wvwlidbh N 1 [

Figure 7-25 Displayed drive list

Selects a drive for saving data {buiit-in backup
memory or memory card (A or B)).

Displays the submenu for formatting a memory card or
other operations.
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@ Save Register menu

-

SHIFT SAVE
® |+ Ro
Save !

Register 1
1
““““““ |
o o n -
1 H
; Save '
| REG#1 to 10 5
1
o eeeem 2
1
1
1
1
1
1
1
1
i
! Save !
| REG#HP |
1 H

@ Clear Register menu

SHIFT

SAVE

8. Save Function

Saves the current set conditions and other
data in a register (#1 to #10) allocated in
the software menu. The object items of
saving are automatically determined
according to the condition at saving. {The
register is one kind of the files allocated in
the built-in backup memory.)

In order to change the content of IP
finstrument preset) to the currently set
conditions, saves data in IP register.

+ RCL

1
1
1
I
i
i

s
*
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i Clear
' REG#1 1o 10
1
L
1
1
-
1
1
1
1
1
1

Deletes the contents in the register (#1 to
#10) aflocated in the software menu.

initializes the contents of IP (Instrument
Preset) to the set condition at shipment,
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6. Save Function

& Save File menu

CAUTION !

Each sofiware key in Save File is available on the files in the device
selected with "Device RAM/A/B” key.

However, in the case that RAM {the built-in backup memory) is
selected, the file name cannot be changed by Rename key.

SHIFT SAVE

@ |+ | RCL

o e v o -

On pressing this key, the selected items
of saving are saved as a file in a memory
card,

7-68 Apr 28/95



R3272 OPERATION MANUAL
6. Save Function

Displays the file name, title, size, date, write protection
--------- - and the sort of the saved data.
Selects a file (or register) with the step key or with the
data knob referring to this list.

. 1
List i Displays the list of the files (or the registers).

|

|

Fri 1996 Mer § 13:11 Save
F 6.0 dom b Vrite T Bionk
G dB/ "
ve
[ Register
SAVEFILE » \\
oh & -
REGLD Y Py
i ister
7 X Res
re— —
CEHTER 30.000 Wiz SPAN 5,00 Wiz J
BB 100 kit _VBY 100 kitz S 50 ma AT 10 dB perpe
File List (RAM:/SYRCL ... 65536 b&es freet File
REG_01.DAT <X File Information »?
REG_02 .DAT REG_04.DAT 1955/03/01 List
REG_03 .DAT 1856 hvtes usad Rew/Fil
o ﬁ|. Ry ewtlle
RE.0o.DAT o || Dovice
=T i Imit Line: $jli3
oot et Lot TCTIC Jors) AN
REG_00.DAT “Frea: HFY{oN]
REG_09.DAT coRR Factor Qo | setwp 3
REG_10.0aT Template: ] MEM Card

Figure 7-26 Displayed drive list

-t e —— oy

I
Enter | Sets a heading (title) for the saved data so as to be
Title E distinguishad from other data.
ommm s
Write | Enable/disable write protection for specified file.
Protect ;
R — J
I
SR Changes the specified file name.
Rename | (p pressing this key, the keyboard dialog box for input
E the file names is displayed on the center of the
—————————— monitor. So, select the characters with the data knob
and the siep key and press the knob to input the
characters.

- ey
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6. Save Function

| ;

3 - I

i Select | gglects which set conditions and measured data to
; [tem i save with Dialog Box.

P - This function is used to arbitrarily set conditions,

although in general these are automatically selected
according to set conditions. To avoid duplication of
data, this function is used to save only set conditions.
For data, this function is used when data is saved only
once and, after that, no longer saved.

The following conditions can be selected:

Set conditions

Waveform data A or B {view trace)
Correction.data (normalize trace)

User defined limit lines 1 and 2 {limit line ON)
User defined correction data

(Conv.LOSS vs Freq.ON)

Correction factor data

Transient user definition template.%

& @ & B &

2 D

¥: Not available for R3272.
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@ Clear File menu

CAUTION /

6. Save Function

Each software key in Clear File is available on the files in the device
selected with "Device RAM/A/B” key.

However, in the case that RAM (the built-in backup memory) is
selected, the operation by the “"Clear” key is not deleting the files
but deleting the data in the files.

SHIFT SAVE

< + RCL

] 3
i Clear !
! File |
L _________ ]
-'I- --------- -
) ]
| Clear |
| 1
i 1
i 1
oo e e — -
1
i
e m e —— -
) . I
! List !
| RegfFile |
N ;
1
1
1
1
1
i
1
]
I
1
p====m i
! Release '
E Protect |
1

Apr 28/95

Pressing this key deletes a file specified
with data knob.

Disptays the list of the files (or the
registers),

Displays the file name, ftitle, size, date,
write protection and the sort of the saved
data.

Selects a fite {or register) with the step
key or with the data knob referring to this
list.

When specified file is write protected,

pressing this key cancels the write
protection.
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6. Save Function

7-72

@ Seclect ltem
SHIFT

meinu
SAVE

RCL

Select
ltern

e

P

On pressing this key, the following dialog box is
displayed and the items of saving can be selected.
Each item is determined by pressing the data knob
after selecting ON and OFF by turning the data knob.
And each set items are changed with the step key.

Ssetup Save ltem

Data Format
Setup

Trace

Limit Line
LOSS: Freg

CORR Factor :

oFF
[oFF] [A || B | [AB]
[OFF] [ 1 J[ 2 | |12}
OFF

according to set conditions.
conditions are as follows:

Template OFF| [ON |
Default in general, selects which itemn to save

The select

Set conditions ON

‘Waveform data A and B

view trace side
User defined limit lines 1 and 2
: limit line ON
Conv.LOSS vs Freq.ON user defined
correction data :  LOSS vs Freq.ON
Correction factor data
' Correction ON
Transient user definition template.
OFF

: Not available for R3272.

Returns to the preceding menu.
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7. Recall Function

[l Recall function menu

SAVE
RCL
P k . . o
I Recall | Displays the sub menu to recall in the built-in back up
i Register |  memory.
I
1
|
]
Recall !  Displays the sub menu for recalling data from a file in
File | amemory card.
i
L -
|
pTTee 3
 List ! Displays the list of the fites {or the registers).
Reg/File 1 Displays the file name, title, size, date, write protection
e e——ee__-2  and the sort of the saved data.
| . . . .
! Selects a file {or register) with the step key or with the
! data knob referring to this list.
|
[}
i - 13:12
1 REF 0.0 dim oW TEe H_GTank ! 199 tor_1 Rocal |
! 10 @/ Recal}
: Reglster
1 EBUALL|] P ILE
I REGL 01 FAR)
| = 7T
I FA Y
1 Z
1 i
3 Recall
: Fila
} CEHTER 30.000 Mz SPA 5.00 Miz
3 REW 100 kHz  VBW 100 kHz  SWP 50 ms ATFIOQ
' File List (RH/SVRLL . 6ub36 bufos free)
I <4< File Information >
i REG_02.DAT REG_01.DAT 1996/03/01 List
: REG_03.DAT 1856 bytes usad E
i REG_04.DAT Satup! T34 O | Rl Roa/Filo
; et Trace: [ 1[0 Ja/ml EDovice
: e o it Ln: 11707 (R
h REG_08, DAT LOSS:Frea:
1 REG_09.0aT COHR Fnctnr:@
: REG_50.DAT Tempiate:
1
I
{ Figure 7-27 Displayed drive list
]
¥
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7. Recall Function

Selects the smbedded backup memory or the memory
card (A/B) as a drive to save.

@ Recall Register menu
SAVE

RCL

o — ey

Recall
Register

J
Recall E Recalis the current set conditions and
REG#1 to 10: other data from the register {(#1 to #10)
~~~~~~~~~ = allocated in the software menu.

|
Recall | Recalls the setting condition made just
on POWER | after switching on the instrument.
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7. Recall Function

@ Recall File menu

CAUTION !
Recall File is available on the files in the device selected with
“Device RAM/A/B" key.

SAVE

RCL

o ———t oy

1 Pressing this key after selecting a file from

Recall ! iho file list with data knob recalls set
i conditions and measured data from the
= specified file,
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8. Calibration Function

B Recall function menu

7-76

SHIFT

|

Executes calibration items described below. After the
end of calibration, enters error correct mode.

Measures absolute error under the condition of 300
kHz resolution bandwidth and -10 dBm, 1 dB/DIV
calibration signal output,

Fach item can be calibrated separately.

| CalAi !
| I
| f
R d
!
b e
Total Gain 5
i
I
A -
e -
CAL !
Each ltern
----------- :
I 1
I A
! input Att i
1 I
: I
' o e
! o o
1
! IF Step !
; bOAMP ]
1 i |
1 from o -
| e -
: | RBW
| I Switching i
i — .
1 P e
1 3 :
‘ A
i i1 Linearity
i R -
] 1
1 |
| po T ¥
! - Amplitude |
| L MAG |
] 1 ]
, RO
] 1
i | e ]
i : |
! ' PBW !
| ] I
| I L
3 i 3
! b e e e
3 1
] |
1 1
¥ ¥

Measures the input attenuator switching
arror and executes calibration.

Measures IF STEP AMP switching error
and executes calibration.

Measures IF filter resolution switching
error and executes calibration.

Measures the linearity of the axis of
ordinate in the range from 10 to 0.5
dB/DY in LOG scale on the screen and
executes calibration,

Measures switching error in the range
from 10 to 0.5 dB/DIV in LOG scale and
executes calibration.

Measures PBW {noise power bandwidth)
in the range of 300 Hz to & MHz resolution
bandwidth to correct the noise level
{NOISE/Hz} measured with the marker.
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Nov 1/96

el ot M e R o R L R S o " 1 P T e e et et oy s e i st e e e ]

it T
s

8. Calibration Function

Displays the menu on the preceding page.

This instrument stores the frequency characteristic
measured at shipment. Turning this function ON
corrects frequency characteristic.

Selects whether or not to use the calibration factor
obtained by calibration.

Sets the level of calibration signal cutput in the range
from -10 to -30 dBm in 0.5 dB step with ten-key, data
knob or step key.

The calibration of the internal reference frequency can
be carried out.

Ten key, step key,and data knob can be used for the
data setup.

The range of setup data is -100 to 100.

REFERENCE »
How to calibrate the internal frequency reference
source

To calibrate the internal frequency reference
source, connect the frequency comparing device
with the analyzer and the external 10 MHz
reference signal source as foliows.

External 10 MHz

The rear of the analyzer reference

10MHz REF

IN/OUT
O Comparing device
{10-9 level)

.
ot

! 1OMHz REF -100 to 100 a:mti! the internal
reference signal become
equal to the external 10 MHz
reference signal.

Press: CAL E and change ihe data from
i
i
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8. Calibration Function

Uses to store the setup data.

Dialogue box is displayed by pressing this
key then select "Confirm" by rotating and
prassing the data knob.

If it is not necessary to store the setup
data then select "Cancel!" by rotating and
prassing the data knob.

The menu of the previous page is
displayed.

CAUTION !

Sometimes there is a switching noise in the equipment on executing
the calibration; it is caused by the swifching of the internal
aftenuator.

Use the attached IC-67 as the input cable.
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9. System Functions

Nov 1/96

- ————

e

Selects whether internal (INT} or external (EXT)
reterence frequency (10 MHz) to use.

When EXT is selected, external signal input through
the REF IN/OUT terminal on the rear panel is used.
{Frequency error and level of input signal must be

5% 106 or less and in the range from -5 to +5 dBm,
respectively.)

When external reference frequency is selected, the
characters of "EXT" is displayed at the left side on the
screen.

Sets date and time. Selsct an item with arrow key
and change data with ten-key or data knob.

Each data is set by pressing the knob or ENTER key
after changing the data. The date and the time
bacome available immediately after the changing.

EF 6.0 dia AW TEa D_f Tk TR Systes
AG dB/ Ref 10M
e (5571
L e/ Tine Data/Tixa
Yaur H [W
Month [T 01 RS2¥2
bay [ TS |
N N oP1B
B I I .
Fornat : NACIEN SRy ) o7 ] |- e
frdor Point
[Honth/Day/Year | o [501]
Da‘y/Nonth{YBnl‘ l
Bani e aaa L e SR
CENTER 30.000 WHz SP&H 1.000 WHs Ravision
| REW 10 kitr VBY 10 kHz SWP 50 ma ATT 10 48

Tug 1994 Nuv 15 15:3

Figure 7-28 Setting the data and time

Sets conditions for RS-232.
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9. Systern Functions

7-80

I GPIB
I ]
i & i
' Others
bae o220
I
3
]
[
3
¥
]
E
]
1
]
3
3
f
oo e =
b Trace |
: Point :
] 1
; (1001 1
e by 4
]
1
]
1
1
1
1
i
- -
Revision

Sets address for GPIB. Addresses from 0 to 30 are
available.

Moreover, the target device can be set ai the time of
prassing COPY key.

CAUTION ¢

If the power js turned off after the setting is
changed but the dialog Box is being displayed,
the setting is ignored.

Selects the number of points for trace data. initial
valus is 1001,

Note: Sometimes the current trace data is
displayed temporally by the number of iis
point when the number point is switched.

Displays the sofiware revision of this device.
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10. Window Function

Nov 1/96

WINDOW
."“"l""'i
| Measuring |  Sets window display conditions.
| Window |
1 !
A bcmemmmmm
I
; Window i Turns ON/OFF window display.
] i
| [on]loFel} wote
! ! The window of the upper screen
{ ! cannot be turned OFF in double
! i screens display mode.
I i
i | afenlulludoadediodumts,
! ' Ppos |! Selecting POS makes it possible to
! | ' change the position of window. Selecting
: 'l WIDTH |{ WIDTH makes it possible to change the
! FTTTTTTTT width of window.
: T
: i Ma?ker E Specifies a range for peak search and dB
! down with marker.
. ! FF| _
! L_.l ON uses the range in a window, while
! | OFF uses the range of set span.
1 L
1 1 I
! I return | Returns to the preceding menu.
I i !
1 i ]
I ———————————
FTTTTTTTTT
I Zoom | Selects the spectrum display which uses upper and
! ' lower two screens. [n the lower half screen, a part of
R 4 the upper screen is enlarged.
| E
| E
i i
{ [
{ IL_POS |! "pOS" varies the window position and
E E WIDTH E “WIDTH" varies the window width.
1 i gy
! i
1 1
] i
1 1
:
: ! Reset ! Cancels double screen display (ZOOM)
i : £ mode.
i | ]
1 Fmr s ——
L] t
! | A
1 et !
) i UM Returns to the preceding menu.
' : !

PSS

7-81



R3272 OPERATION MANUAL

10. Window Function

v R Uy

Upper and lower two screen display mode. Upper half
screen displays spectrum, while lower half screen
displays time based waveform.

The window at this time is displayed with the vertical
lines of the window width = OHz.

Selecting POS makes it possible to

1

1

1
“WiDTH |1 change the position of window. Selecting
_______ 3 WIDTH makes it possible to change the

width of window. (The screen becomes
the same as in ZOOM by changing the
width of the window.)

i

! Cancels double screen display (F/T)
1 mode.
1

1
|
I Returns to the preceding menu.
|
I

Turns OFF screen display and returns from double
screen display made to ordinary single screen display
mode.

7-B2*

Executes the selection of the active screen in
double screen display mode.

ESCREENE

Note

On pressing A , the upper screen

becomes active.

On pressing B , the lower screen

becomes active.

A frame is displayed around the scale on the active screen.
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REMOTE CONTROL INTERFACE

This chapter explains external control via GPIB or RS-232

interface and GPIB command codes.

CONTENTS

Introduction . ........... ... ... ...
GPIBBUS Functions . ...............
Command Syntax . .................
Status Bytes ... ...................
List of GPIB Command Codes . ........
Sample pregrams ... ... ...
RS-232 Remote Control Function .......
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1. Introduction

This instrument is equipped with a GPIB (General-Purpose Interface Bus) as standard, which complies
with IEEE standards 488.1-1978 and can be remotely controlled by means of an external controller.
The analyzer also has a built-in control function, enabling easy configuration of small GPIB systems

{Option).

B GPIB

8-2

The GPIB is a high-performance interface bus used to connect the
measuring instruments to the computer.

The operations of the GPIB are defined by IEEE standard 488.1-1978.
Since the GPIB has a bus-configured interface, it can specity a device by
assigning a specific address to sach device. Up to 15 devices can be
connected in parallel to a single bus. GPIB devices have one or more of
the following functions:

& Taiker
The talker is a device which is specified to send data to the bus. Only
one active talker can exist on the GPIB bus.

# Listener
The listener is a device which is specified to receive data from the bus.
Multiple active listeners can exist on the GPIB bus.

@ Controlier

The controlier is a device which specifies the talker and listener. Only
one active controller can operate on the GPIB bus. Controllers which
control IFC and REN messages are called "system controllers”.

The GPIB bus can have only one system controller on it. [If there are
multiple controllers on the bus, the system controller becomes the active
controller, while other devices which have a control function operate as
addressable devices when the systern is started up.

The TCT (Take Control) interface message is used to set a controller
other than the system controller as the active controller. After setting, the
system controller will become the non-active controller.

The controller controls the entire system by sending interface messages
or device messages to each measuring instrument. The functions of the
messages are: '

® Interface message: Control of the GPIB bus
® Dovice message: Control of the measuring instrument

May 10/96
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 GPIB Setup

May 10/96

1. Introduction

@® Connecting GPIB
The following shows the standard GPIB connector. Secure the GPIB
cannectar with the two screws to prevent it from coming loose during

use.

GPIB Connector

The following precautions should be observed when using the GPIB
interface:

The total GPIB cable length in a single bus system should not
exceed n x 2 meters, where n = the number of devices to be
connected, including the GPIB controller. In no case should the
cable length exceed 20 meters.

Up to 15 devices ¢an be connected to a single bus system.

There are na restrictions concerning the method of connection
between cables. However, no more than three GPIB connectors
should be connected to a single device, since the use of
excessive force could damage the connector mounting.

Far example, the total cable length in a system with 5 devices should be
10 meters or less {2 meters x 5 devices = 10 meters).The total cable
length can be distributed freely within the range of the maximum allowed
cable fength. However, if more than 10 devices are to be connected,
some of them should be connected using cables of less than 2 meters so
that the total cable length does not exceed 20 meters.
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1. Introduction

8-4

@ Setting of GPIBE address

P

i GPB
Press | LCL' | and ! & 'keys.
svs i Others |

With ten-key, input GPIE address for this instrument.

Press| Hz |key to enter.
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2. GPIB BUS Functions

[ GPIB Interface Functions

Code Description

SHA Source handshake function

AH1 Acceptor handshake function

T6 Basic talker functior, serial polling function, listener-
specified talker cancel function

TEO Without extended talker function

L4 Basic listener function, talker-specified listener cancel
function

LED Without extended listener function

SRA Service request function

RL1 Remote function, local function, local lockout function

PPO Without parallel polling function

DC1 Device clear function

DTO Without device trigger function

C1 System controller function
c2 IFC transmission, controller in charge function
C3 REN transmission function

C4 SRQ response function

C12 Transmission of interface messages, control transfer
function

El Using open-collector bus driver

Note : €1, C2, C3, C4 and C12 function only when the options
are packaged.
C0 (no system controller function) is in standard
instrument without controllier option.
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2. GPIB BUS Funcyions

B Controller Functions

B-6

This instrument has a system controlier mode and an addressable mode.
The features of each mode are as follows:

System Cc?ntroile,r Maode Addressable Mode
(option 15)
At startup Active controller Non-active controller
IFC Controilable Not controliable
REN Contrallable Not controllable

To be active in the addressabie mode, R3272 must have received the
TCT interface message.

Only one system controller is allowed on the GPIB bus. When a system
connected through the GPIB bus is started up, the system controller
becomes the active controller. Only one active controller at a time is
allowed on the GPIB bus. The controller controls the devices on the bus
by sending interface messages and receiving service requests (SQR).
Note that the IFC and REN interface messages are sent by the system
controller only.

Interface messages are used to send indications of talker and listener,
serial poll, device clear, trigger, local, and the other information to the
measuring instrument. Service requests are used to receive interruptions
from the instrument.

The active controller can transfer control to any non-active controller.
After specifying the talker as the device to which control is to be
transferred, the active controiler sends a TCT interface message to
transfer control to the talker. This operation is called "pass control”.

When the system controller sends an IFC interface message, control is
returned from the active controlfer to the system controller.
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2. GPIB BUS Functions

B Responses to Interface Messages

May 10/96

The respenses of this instrument to interface messages are defined by
IEEE standards 488.1-1978 and are described in this section.

For information on how to send interface messages to this instrument,
refar to the instruction manual of the controller to be used.

@ interface Clear (IFC)

The IFC message is transmitted directly to this instrument through a
signal line. The message allows this instrument to stop the operation of
the GPIB bus. Although all input/output operation is stopped, the
input/output buffer is not cleared. Note that the DCL is used to clear the
buffer. If this instrument is specified as an active controller at that time,
control of the GPIB bus will he removed from this instrument and
transferred to the system controller.

@® Remote Enable (REN)

The REN message is transmitted directly to this instrument through a
signal line. If this instrument is specified as a listener when the message
is true, this instrument is in the remote mode. This instrument remains in
the remote mode until the GTL message is received, or the REN
becomes false, or the LOCAL key is pressed.

When this instrument is in the local mode, it ignores all the received data.
When this instrument is in the remote mode, it ignores all key inputting
other than LOCAL key inputting. When this instrument is in the LOCAL
LOCKOUT mode {LLC; see Page B-8), it ignores all key inputting.

@ Serial Polling Enable (SPE)

When this instrument receives a message from external devices, it is in
the serial poliing mode. If this instrument is specified as a talker in this
mode, it sends status bytes instead of normal messages. This instrument
remains in the serial polling mode until the SPD (Serial Polling Disable)
message or the IFC message is received.

When this instrument sends an SRQ (Service Request) message to the
controfler, bit 6 (RQS bit) of the response data is set to 1 (true). When
this instrument has finished sending this message, the RQS bit reverts to
0 {false). The SRQ (Service Request) message is sent directly through a
signal line.

@® Device Clear (DCL)
When this instrument receives the DCL message, it performs the
following:
e Clearing of the input and output buffers
¢ Resetting of syntax analysis, execution control and response data
generation
¢ Cancellation of ali commands that prevent the remote command
from being executed next
e Cancellation of commands that are paused to wait for other
parameters
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2. GPIB BUS Funcyions

8-8

It does not perform the following:
® Changing of data set or stored in this instrument
® Interruption of the front panel operation
@ Modification or interruptionn of instrument operations being
executed
® Changing of status bytes other than MAV. (MAV becomes 0 when
the output buffer is cleared.)

@ Selected Device Clear (SDC)

The SCC message operates in the same manner as the DCL message.
However, it is executed only when this instrument is as a listener. In
other cases, it is ignored.

@ Go To Local {GTL)
The GTL message places this instrument in the local mode. In the local
mode, all the operations on the front pane! are available.

@& Local Lockout {LLO)
The LLO message places this instrument in the local lockout mode. |If
this instrument is set to the remote mode in this mode, all the operations
on the front panel will be inhibited. {Note that in the normal remote mode,
front panel operations can be performed using the LOCAL key.)
The following three methods can be used to set this instrument to the
iocal mode from the local lockout mode:

& Sending a GTL message to this instrument

® Setting the REN message io false {In this case, the local lockout

mode will be canceled.)
® Switching on this instrument power again

@ Take Control (TCT)

If this instrument receives the TCT message when it is specified as a
talker, it becomes the active controlier through “pass control”. On
receiving the IFC message, this insirument returns to the addressable
maode.
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2. GPIB BUS Functions

l Message Exchange Protocol

This instrument receives program messages from controllers or other
devices through the GPIB bus and generates response data. The
program messages include commands, gueries {commands used to query
response data) and data. The procedure used to exchange these
commands, queties and data is explained in this section.

® GPIB Buffers
This instrument is equipped with the following three buffers:

O Input buffer
The input buffer is used to store data temporarily for command analysis
(It has the length of 1024byte but the input above it is ignored.)
Either of the following two methods can be used to clear the input buffer:
® Switching on this instrument power
¢ Execution of the DCL or the SDC

(O Output buffer
The output buffer is used to store data which are to be read from the
controller (1024 bytes).
Either of the fellowing twe methods can be used to c¢lear the output
buffer:

® Switching on this instrument power

e Execution of the DCL or the SDC

& Message exchange
The following are the most important events when another controller or
device receives messages from this instrument:

¢ Response data are generated when a query is received.

O Purser

The purser receives command messages in the order of reception from
the input buffer, analyzes the syntax and determines what the received
command is to execute.

(O Generating response data

When the purser executes a query, this instrument generates data in the
output buffer in response to it (that is, to output data a query must be
sent immediately before the data).

May 10/96 8-9
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3. Command Syntax

B Command Syntax

The command program for R3272 command mode is defined in the
following format:

Header »| Space (space characters) - data

Y

, (comma)

'@ Header

Two types of header are available: common command header explained
below and simple header.

Common command header has an asterisk {* at the top of mnemonic.
Simple header is a functionally independent command which has no
hierarchical structure.

Attaching “?" in front and in the rear of a header makes a query
command.

@ Space (space character)
Cne space or more is required in this field. (A space may be omitted.)

& Data

When the command requires multiple data, the data should be separated
with commas. A space may be inserted before or after the each comma.
For details of data types, refer to “Data Formats".

For details of data type, see the paragraph for data format (on page 8-11).
§ Writing multiple commands

The instrument is possible to write multiple commands by separating
them with semicolons.
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[ Data Formats

The instrument uses the data formats for data input/output shown in this
section.

@ Numeric data

There are three numeric data formats, any of which can be used for
numeric data input.

Some commands add the units to the data at data inputting. For
information on units, refer to next page.

The following shows the format of the character data.

® [nteger type: NR1 format

——3 [Symbol] »| Number

Y

& Fixed-point type:  NR2 format

———| [Symbol] »{ Number >(__——> Number -

& Floating-point type: NR3 format

—>{ [Symbol] > Number >{__— > Number

E/e

[Symbol] | Number

Y
Y

Note
Symbols at the beginning may be omitted.
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3. Command Syntax

§-12

& Units
The table below lists the units which can be used.
Suffixes Unit Commands with which Usable

GZ 10° Frequency
MZ 108 Frequency
KZ 10° Frequency
HZ 10° Frequency
MV 102 Voltage
MW 103 - Power
DB 10° dB
MA 104 Current
SC 10° Second
MS 10° Second
us 10 Second
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4. Status Bytes

The instrument has a hierarchical status register structure in compliance with IEEE standard 488.2-
1987, which is used to send various device status information to the controller. This chapter explains
the operational models of the status byte and event assignments.

[l Status Register

@ Status Register Structure
The instrument employs the status register model defined by IEEE
standard 488.2-1987 and consists of a condition register, an event
register and an enabie register.

Condition register Event register Enable register
0 I 0 > & < 0
1 e 1 - & - 1
n-1 >l n-1 - & <—1 n-1
n > n » & =< n
vy ¥ l
OR —> Summary

(O Condition register

The condition register continuously monitors the status of devices, that is,
retains the latest status of devices. However, this register is retained as
the internal information, so, no data can he written or read into this
register.

{O Event register

The event register latches and retains the status information from the
condition register. {In some cases, it retains status changes.)

Once the register is set, the condition is maintained untit a query
command reads out the information or the register is reset by means of
the *CLS command. No data can be written into this register.
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4. Status Bytes

(O Enable register

The enable register specifies which bit in the event register is to be used
as the valid status to generate a summary. The enable register is ANDed
with the event register.

generated as a summary.

@ Status Register Types

The OR of the result of the AND operation is
The summary is written into the following
status registers. Any data can be written into these registers.

The following three types of staius register are used in the analyzer:

Refer to page 8-15 for further details.

{1) Status byte register
{(2) Standard event register
(3) Standard aperation status register

The figure below shows the arrangement of the status registers in the

instrument.

Standard operation
Status register

Status byte
ragister

OPR

MSS

Standard event register

Qutput buffer

RQS

ESB

MAV

UCAL

|

Service request

8-14
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(OPREVT? QPR
15
14—
Program Running
13 —
12 —
11
10 —
o 1
Printing )
8 L
Averaging .
N
¥ESR? +ESE
/ Power On xSTB? *SRE
5 5 H e
s OPR
4 5 §
Measuring Command Error —> K55 | R4S SRQ
3 4 —{\! 5
Sweeping > Bxecution Error | ESB
2 . 3 H O 4 H
Device fependent
Brror MAV
1 — A 3 ]
fuery Brror
0 — 1 9 |
Calibrating Request Conirol
L 0 I
(3) Standard operation Operation Complete f
status register || 0 —
(2) Standard event register Uncal Status
{1) Status byte register
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4. Status Bytes

Il Event Enable Register

8-16

Each event register has the enable register to determine which bit to be

avaitable. Tha enable register sets the corresponding bit in decimal
value.

® Set of Service Request Enable Register : "SRE

@ Set of Standard Event Status Enable Register : *ESE

& Set of Operation Status Enable Register : OPR

Example : Only the Measuring bit in the operation status register is made

Example :

to be available.
OPR bit of the status byte register is set in 1 when Measuring
bit of the operation status register in set in 1.

PRINT @8 ;"OPRig" {The example of the program in
N8BBASIC.)

QUTPUT 708 ;"OPR16" (The sxample of the program in
the series of HP200 and 300.)

OPR (the summery of Operation Status Register) bit and ESB
{the summery of Event Status Register) bit of the status byte
register are made to be availabie.

MSS bit of the status byte register inset in 1 when OPR bit or
ESB bit is setin 1.

PRINT @8 ;"*SRE160" {The example of the program in
N8SBASIC.)

OUTPUT 708 ;"*SRE180" (The example of the program in
the series of HP200 and 300.)
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4. Status Bytes

Il Standard Operation Status Register

May 10/96

@ Event register
The event register for the standard operation status is used to hold
the change from 1 to 0 of the corresponding condition register. The
table below shows the assignments of the event register for the
standard operation status.

bit Description
15 Always 0
14 Program running Set to 1 when the built-in BASIC
language stops.
13t0 10 Always 0
9 Printing Set to 1 at the end of printing.
8 Averaging Set to 1 when averaging finishes.
7tob Always 0
4 Measuring Set to 1 at the end of sequence
measurement.
3 Sweeping Set to 1 when sweeping finishes.
201 Always 0
0 Calibrating Set to 1 when calibration data
acquisition finishes.
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4, Status Bytes

B Status Byte Register

The status byte register summarizes the information from the status
register (see Page 8-13). In addition, a summary of the status byte
register is sent to the controller as a service request. Therefore, the
register operates slightly differently from the status register. This section
explains the status byte register.

The figure below shows the structure of the status byte register.

Status byte register

RQS

OPR| 6 |ESB|MAVI 3 o 1 {UCAL
MSS

SRQ enable register
@

7 X 5 4 3 o 1 0 & —MSS

The register has the same functions as the status register explained in
Page 8-13, except with regard to the foilowing three points:

@ The summary of the status byte register is written in bit 6 of the status
byte register.

@ Bit 6 of the enable register is always valid and cannot be changed.

@ Bit 6 (MSS) of the status hyte register writes the RQS of the service
request.

The register responds to the serial polling from the controfler. On doing
so, bits 0 to 5 and bit 7 of the status byte register and the RQS are read
out, then the RQS is reset to 0. The other bits are not cleared until each
factor has been resat to 0.

When the "CLS command and the S2 command are executed, the status
byte register, the RQS bit and the MSS bit can be cleared.
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4, Status Bytes

The table below explains the meanings of the bits in the status byte
register.

bit Description

7 OFR ¢ The QPR bit is a summary of the standard
operation status register.

6 MSS e The RQS bit is true when the MSS bit of the
status byte register is set to 1. The MSS bit is
the summary bit for the entire status data
structure.

e The serial poll cannot read out the MSS bit.
(However, the MSS bit is understcod to be 1
when the RQS bit is 1.)

e To read the MS8S bit, use the common
command *STB?.The *STB? command can read
out bits 0 to 5 and bit 7 of the status byte
register and the MSS bit. In this case, neither
the status byte register nor the MSS bit can be
cleared.

® The MSS bit cannot become 0 unti all the
unmasked factors in the status register structure
have been cleared.

5 ESB e The ESB bit is a summary of the standard event
register.

4 MAV e Summary bit for the output buffer.
® This instrument does not work with it.

3o 1 & Always 0

0 UCAL 1e Setto 1 when sweep is so fast as to cause
signal level error.
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4, Status Bytes

B Standard Event Register

The table below shows the assignments of the standard event register.

8-20

bit Description

7 {Poweron Set to 1 when this instrument is
switched on

6 Always 0

5 | Command Error Set to 1 when the purser finds a syntax
error.

4 Execution Error Set to 1 when the system fails to
execute the instruction received as a
GPIB command for some reason {such
as out-of-range parameter).

3 Device Dependent | Set to 1 when errors other than

Error commmand errors, execution errors, or
query Brrors occur.

2 Query Error Set to 1 when no data exist or data have
heen deleted when the controller
attempts to read out data from this
instrument.

1 Request Control Set 1o 1 when this instrument is required
to be the active controller.

0 | Operation Complete | Not used,
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5. List of GPIB Command Codes

Note on Table
® An asterisk (¥ in the Listener Code column indicates that it is the function that needs

the input of the numeric data following the code.
® A plus sign {+)} in the Output Formats column indicates that multiple data items are

output.

s  AUTO/MANUAL or ON/OFF in the Qutput Formats column indicates that the code
outputs 1 or , respectively.

»oun

means impropriety.

e Al frequencies are in Hertz (Hz), and all times are in seconds or fractions of a
second. And the levels are output in the setting display unit.

[ AR
) Talker request
Function Listener code Remarks
Code Output format
Center frequency CF = CF? Frequency
A R e TR T T T R it e R R Y
CF Step size CS» cs? Frequency
CFSwepAuTO .| CA oL CA?_ _ e AUTOMANUAL L]
Frequency offset size FO * FO? Frequency
Frequency offset ON FON * - -
Frequency offset OFF FOF - .
Frequency spah SpP * SP? Frequency
Fulspan BS b ]
Zero span Z5 - -
e Start frequency FA * FA? Frequency
o
% Stop frequency FB * FB? Frequency
D
U | Mixer state MXR? internal (0)/External {1}
Internal mixer Mt - -
External mixer MXE - -
Positive bias MXP = MXP? Level
Negative bias MXN * MXN? Level
Band N BND * BND? integer
Band lock - BNDLC? -
Band iock ON BNDLC OMN - -
Band lack OFF BNDLC OFF -
Signal ident - SIGID? ON/OFF
Signal ident ON SIGID ON -
Signal ident OFF SIGID OFF - -
SRRREEREEEEEEESAN A e e
May 10/86 8-21
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5. List of GPIB Command Codes

{cont’'d)
] Talker request
Function Listener code Remarks
Code Qutput format
Avg Loss mode AGL * AGL? Level
Avg Loss ON AGL ON -
Avg Loss OFF AGL OFF -
- Loss vs. Freq mode - LVF? ON/OFF
§ Loss vs. Freq ON LVF ON
=1 Loss vs. Freq OFF LVF QFF -
L;!_f Loss vs. Freq input LVFIN * 3¢ - *=F [, A
Loss vs. Freq deletion LVFDEL -
Pre-selection
Auto peaking PPA -
Manual peaking PPM * PPM? Integer
Referencelevel ALy ]! L2 tevel . 1
X deidiv DD* op? TR 0: 10 dB/ T B
i 5dB/
2: 2dB/
3: 1dB/
__________________________________ 4 05d8/ |
[LGNEAR - N o =<1 F T
1 X2
2: x5
3. =10
'?g'" LINEAR x 1 LL1
@ LINEAR X2 LL2 -
3 LINEAR x5 LL5
Bl __UNEARx10_ LL10 B R
% Reference Ievel-display unit I JNH:? “To: dem T
T - UN? 1 dBmV
- AUNITS? 2 dBuV
3: dBuVemf
4; dBpW
6: V
s ww o
El R AUNITS DBM | - T
KSA -
UB - -
(agmv T AUNETS DBMV | - TTTTTTTITTTTTTTTTTTTTTTT
KSB
UM -

and the bias.

8-22

: LVFIN sets the table data after this code. The table data is

organized with the frequency, the level
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5. List of GPIB Command Codes

May 10/96

{cont’d)
) Talker request
Function Listener code Remarks
Code Qutput format
dBuv AUNITS DBUV - -
KS8C -
uu - -
— | dBuVemf UE - -
2
)
o] 9BpW uw - -
2
@ { volts AUNITS V - -
i)
D KSD - -
[amg
U AUNTSW - SO AR SO IV
Level offset RO * RO? Level
Level offset ON RON * - -
Level offset OFF ROF - -
Sweep mode - SWM? 0 Normal & full
20 :  Single & {ull
1 Normal & window
21: Single & window
Window ON WDOSWP ON
OFF WDOSWP OFF
Normal CONTS
- SN - -
2
‘g Single SNGLS - -
3 s . ;
Y
u;:v Reset & Starl SR - .
@ | _Take sweep (Single sweepaction) |TS & - L
Gate Position GTPQOS * GTPOS? Time data
Gate Width GTWID * GTWID? Time data
Gated SWP ON GTSWP ON GTSWP? ON/OFF
OFF GTSWP OFF
Gate Source
EXT Gate in GTSRC GT EXT Gate in
EXT Trigger GTSRC EXT 2 EXT Trigger
8-23
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5. List of GPIB Command Codes

{cont’d)
. Talker request
Function Listener code Remarks
Code Cutput format
Gate Source Slope + GTSLP + -
- GTSLP- -
Trigger mode - TH? 0: FREE RUN
1:  LINE
2: VIDEO
5: External
FREE RUN TM FREE -
.5 FR -
&
g LINE TM LINE - -
O
o LI - -
@
@
* VIDEQ Vi - -
@
External T EXT - -
EX -
Trigger slope + TRIGELP + -
- TRIGSLP - -
 Triggerlevel L Lis S TR? i ]
SWP SW = Sw? Time
ST * 8T? Time
SWP AUTO AS AS? AUTO/MANUAL
RBW RB * RB? Freguency
REBW AUTO BA BA? AUTO/MANUAL
RBW : SPAN CORS ¥ CORS? Ratio
RBW : SPAN ON CORSON =
= RBW : SPAN defauit CORS OFF -
e L e e e e e e e e e e s o o o e e e e e | o e e ]
% vBwW VB * vVB? Frequency
[
S vBW AUTO VA VA? AUTO/MANUAL
VBW : RBW COVR* COVR? Ratio
VBW : RBW ON COVR ON*® -
VBW : RBW default COVR OFF
Couple Al AUTO AL AL? AUTO/MANUAL
ATT AT * AT? Level
ATT AUTO AA AAT AUTO/MANLUAL
N e T S et e LR LT
';:- MIN. ATT ATMIN * ATMIN? Level
MIN. ATT ON ATMIN QN * -
MIN. ATT default ATMIN OFF -

8-24

May 10/96



R3272 OPERATION MANUAL

5. List of GPIB Command Codes
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(cont’d)
Talker request
Function Listener code Remarks
Code Output format
Trace A TA? (Lower byte)
0: write
1 view
2: blank
3: A-DL-—A
4: A-B—A
5: B-A—A
{(Upper byte)
0: nothing
1 +max hold
2: +averaging
3 + min hold
A write AW -
A view AV -
A blank AB -
A max hold AM -
A min hoid AMIN
A averaging AG # AG? Integer
®
§ start AGR
= stop AGS
pause AGP -
continue AGC -
1 time AG1 -
continue AGO -
Trace A clear CWA -
Trace Math
AXCHB ACHB
A-B—A TRO -
B-A—A TR1 -
ADL—A I e e e ]
Trace B - TB? (Lower byte)
1: view
2: biank
{upper byle)
0 : nothing
B siore BSTORE -
B view BY R
B blank BB -
8-25
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5. List of GPIB Command Codes

{cont’'d)
Talker request
Function Listener code Remarks
Code Qutput format
8 Measurment point
© 501 point TPS - -
= 1001 point | TPL -
Detector mode - DM? 0: Normal
DET? 1: Positive
2 MNegative
5 3: Sample
g Normal DTN -
D. DET NRM - -
o Postive BTP . -
5 CET POS - .
I: Negative DTG - -
DET NEG - -
Sample DTS - -
DET SMP - -
Limit ling
X-axis
ABS3 LIMPOS ABS LIMPOS? 0: ABS
REL LIMPOS REL REL
Y-axis
ABS3 LIMAPOS ABS LIMAPOS? 0: ABS
PRl UMAPOSREL _ | L i REL__ | )
B 7S [ Y
ON LAN LMTA? ON/QFF
2t oFfF LAF
=) Limitfine 2
:,E' ON LBN LMTB? ON/QFE
QFF 3 LBF
[Table type selection | TTTTpmTommmmmmmmmpmmmmmmm e
Frequency domain LIMTYP FREQ LIMTYP? 0: FREQ
Time domain LIMTYP TIME 1: TIME
Lirnit line 1
Table input LMTAIN * {Note) - - *=F L
Table delete LMTADEL - -
Limit line 2
Table input LMTBIN * (Note) - - *=F, L
Table delete LMTBDEL - -
X-axis shift LIMSFT # LIMSFT? Freguency or time
Y-axis shift LIMASFT # LIMASFT? Level
(Note) :  Table data is described following this code for LMTAIN or LMTBIN.
Table data is formed by the frequency, time and level.
Refer to the programming example of PC-6 (8-40 page) for guideline.
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{cont’d)
] Talker request
Funciion Listener code Remarks
Code Qutput format
Pass/Fail Judgment
Judgment result? PFJ? 0: FAIL
1: PASS
Judgment result? {details) OPF? 0: FAIL
1: UPPER
2 2. LOWER
; 3. UPPER&LOWER
El 4: ERROR ______ L ____
Read out fail point Mandmum
Upper side - FPU? The number of Fail peint. 256sets
< GR/FR > + Frequency,
Level < CR/LF >
Lower side - FPL? The same as Upper side.
[H . .
£ | Display line DL * DL ? Level
g: Display line ON DLN #
& | Display line OFF DLF
Marker ON MN * MN? 0: Marker off
MKN * Normal marker
2: AMarker Frequency
Level
Marker frequency - MF? Frequency
Marker Level - ML? Level
Frequency + Level - MFL? Frequency + Level
5 Normal marker MKN * - -
f‘a MK * MK? Fraguency
== P T e e e
AMarker MKD * - -
MT * MT? Frequency
Fixed Marker FX? ON/OFF
Fixed Marker ON FXN - -
Fixed Marker OFF FXF - -
1/AMarker REDLT? Operation value (Note)
1/aMarker ON REDLT ON - -
1/AMarker OFF REDLT OFF - -
8-27
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5. List of GPIB Command Codes

{cont’d)
) Talker request
Function Listener code Remarks
Code Output format
Signal track - sG? ON/OFF
Signal irack ON SGN -
Signal track OFF SGF -
Peak Search MKPK -
PS -
NEXT peak MKPK NH - -
NXP . -
NEXT peak left MKPK NL - -
NXL - -
NEXT peak right MKPK NR - -
NXR - .
MiN search MES - -
NEXT MiN NXM -
.. | Continuously peak
2
g Continuously peak ? CP? ON/OFF
Continuously peak ON CPN - -
Continuously psak OFF CPF - -
Peak range
Normal PSN -
Upper side PsSU - -
Lower side PSL - -
Peak AY div DY * DY? Real value (0.1 10 10)
Marker display
Relative value dispiay MDR - -
| _Absolute value display ______| MDA e e e e ]
Active marker movement
Trace A MKTRACE TRA MKTRAGE? 0: Blank
Trace B MKTRAGE TRB - 1: Trece A
________________________________________________ 2 “:_HT_[:E‘I_CE"B_"______“”___‘__
Marker OFF MKOFF - -
MO . .
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5. List of GPIB Command Codes

(cont'd)
Talker reguest
Function Listener code Remarks
Code Qutput format
Multi Marker
Mulit Marker ON MLT MLT? ON/QFF
| _Mult Marker OFF -} MO - R ST A
;ctive marker_sai;‘t—w VI R R * = Frequency
MK &* -
Multi Marker No.1 ON MLN1 # -
Multi Marker No.1 OFF MLF1 -
Multi Marker No.2 ON MLN2 * -
Multi Marker No.2 OFF MLF2 - -
Multi Marker No.2 ON MLN3 # -
Multi Marker No.3 OFF MLF3 -
Muiti Marker No.4 ON MLNg = - -
Muiti Marker No.4 OFF MLF4 -
Muiti Marker No.5 ON MLNGS * -
% | Multi Marker No.5 OFF MLF5 -
Qc“ﬁ Muiti Marker No.6 ON MLNG * - R
= Muiti Marker No.6 OFF MLFB -
Muiti Marker No.7 ON MLN7 * - -
Muiti Marker No.7 OFF MLF7 -
Muiti Marker No.8 ON MLNS * - -
Mutti Marker No.8 OFF MLF8 -
Muiti Marker No.9 ON MLNg * - -
Muiti Marker No.9 OFF MLF9 -
Multi Marker No.10 ON MLN10 * - -
Multi Marker No.10 OFF MLE10 -
Muli Macker af froguency | - |1 MisF? | Frequency |10 items + ]
AMKR
Multi Marker alf level - MLSL? Level 10 items +
e SN SN I B AMKR__ |
Peak kst
Peak list frequency PLS FREQ - -
Peak list ievel PLS LEVEL - -
Peak list off PLS OFF - -
Paak list output PKLST? cnt, frequency 1,
level 1, ..frequency n,
lavel n: n=cnt
May 10/98 8-29
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5. List of GPIB Command Codes

{cont’d)
) ) Tatker request
Function Listener code Remarks
Code Qutput format
MKR—
MKR—CF MKCF -
MG
MKR —+REF MKRL - -
MR R -
MKR A—SPAN MTSP - .
D5 . -
MKR-+Harm MKHM M -
MH . -
MKR-+CF step MKCS . -
MO - -
MKR A—CF step MTCS | - -
M1 - -
®
= | MKR A—CF MTCE . -
=
MKR -+MKR step MKMKS - -
M2 - -
MKR A—=MKR step MTMKS -
M3 -
(MKR step size |l MPM x|, wems 1 Frequency | ]
MKR step AUTO MPA MPA? AUTO/MANUAL
'PEAK CF | =772, R
PEAK —REF PKRL
T S ) Y R
X dB down width MKBW *# MEKBW? Level
X dB down XbB -
X dB down left XDL . -
X dB down right XPR ; -
X dB relative DGO . -
X dB abs. lefi DC1 R -
X dB abs. right bCz2 . -
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5. List of GPIB Command Codes

level.

May 10/96

{cont’d)
) ) Talker request
Function Listener code Remarks
Code Output format
X dB execution state - DGC? 0: Relative
- 1: Absolute (Left)
g 2: Absolute (Right)
< Continuousty d8 down? - CDB? OFF/ON
Continuously dB down ON CDB ON
Continuousty dB down OFF CDB QOFF
Measurement window - WDO? ON/OFF
- WN? ON/OFF
E{windowoN wWDOON ST N
2 WN . -
z
= Window OFF WDO OFF -
& -
] bSO IR ISR I
% | Genter position : X WLX * WLX? Frequency
) mmm e e e e e e e e S T e e T T T T T T
8 _\i\/lnt_jow wiclth B _V_V?)_( _*_ _ ._V.YDX? ______ Frequenc& _______
= [Eouple to Marker GPLMK ON GPLMK? ON/OFF
CPLMK OFF . -
Multi-screen
- Multi-screen ZOOM |MLTSCR ZM - -
g FrT MLTSCR FT
S RESET |MLTSCR RST .
=1 Window position ZMPOS * ZMPOS? Frequency or time
2} Window width ZMWID ZMWID? Frequency or time
Upside screen SCRSEL TRA
Downside screen SCRSEL TRB - -
Level Correction CR? ON/QFF
- ON CR ON - -
§. OFF CR OFF . -
- table input CRIN = ¥ - . *=FL
table delstion {CRDEL - -
=|Recall RC/REG__nn/ - - Max eight
3 RC/File name/ - - characters
o for the file
«| Save SV/REG__ nn/ - - hame.
@ SV/File name/ “nn” of
@ "REG_nn"
o Delete DEL/REG__nnv/ . is from 01
® s to 10.
o) DEL/File name/ -
O
5 Instrument Preset P - -
w
[<b]
o
#%: CRIN sets the rabie data after this code. The table data is organized with the frequency and the

8-31



R3272 OPERATION MANUAL

5. List of GPIB Command Codes

{cont’d)
Function Listener code Talker request Remarks
Code Qutput format
Printer command setection
5 ESC/P PRTCMD ESC -
£l wpPcL PRTCMD PGL. - -
o
Execution HCOPY - -
Piofter output
The object to be plotted
All information PLALL - -
Only wave form PLTRACE - -
Split size
Full size PLPICY - -
Two part split PLPIC2 - -
Four part split PLPIC4 -
Plot positions Mode changes
Center PLMID - to full size.
Left PLLEFT - Mode changes
Right PLRIGHT - to the two part
5 split,
E Upper left PLUPLEFT - - Mode changes
G'_- Upper right PLUPRIGHT - - to four part
L.ower ioft PLLOWLEFT - - spiit.
L ower right PLLOWRIGHT - -
Maving for plot positions
Automatic PLAUTO - -
Manuat PLMAN - -
Address mode
Talk only PLTALK ONLY - - Specifying
Specifying address PLTALK ADRS - talker and
listener address
is necessary by
the controller.
Plot execution PLOT - -
HCOPY -
OPTPLOT - Plot is carvied
put from
OPTt5.
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_ {cont'd)
Function Listener code Telker request Remarks
Code Cutput format
Image mode
Color HCIMAG COL - -
Gray scale HCIMAG GRY - -
manochorome HCIMAG MON - -
RLE compression
© Off HCCMPRS QFF - -
‘-'; On HCCMPRS ON - -
£| Fie No. HCFILE * - - *:
% Specify file No
by HCFILE
Execution HCOPY - hefore
axecution
three digit
integer of 000
1o 998.
Device selection
Printer HCDEY PRT - -
S| Plotter HCDEV PLT - -
18: File A HCDEV MA - . MA: Memory
Y card
8 drive A
2| FileB HCDEV MB - - MB: Memory
T card
drive B
Execution hard copy HCOPY -
Calibration Other
commands are
CAL ALL CLA invalid during
Total gain cal. CLG the execution
| Input ATT cal. CLATT of GAL.
'% iTO - -
% IF step AMP cal. CLSTEP - .
© Tt - -
RBW switch cal. CLRBW - -
iT2 - -
Log linearity cat CLLOG - -
T3 - -
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5. List of GPIB Command Codes

{(cont’d)
) Talker request
Function Listener code Remarks
Code Output format
AMPTD MAG cal. CLMAG - Other
IT4 . commands are
PBW cal. CLPBW . invalid during
6 i the execution of
CAL.
Calibration level CLN* CL? Level (-10 to -30 dB}
{0.5 dB Step)
f compensation FG? ON/QOFF
o
.c% f compensation ON FC ON -
8 FCN -
Z‘g- f compensation OFF FC OFF -
FCF -
CAL compensation cC? ON/OFF
CAL compensation ON CC ON - -
GCN -
CAL compensation OFF CC OFF -
CCF -
Catibration of the internal CLREF * CLREF? Integer Record for
reference CLREF 9999 {-100 1 100) setup valus
'Memory card MA: (A} or
Memory card initialization MM /A / - MB: (B:) is
o MM /B: / available for
o the drive
o name.
g ALL copy ALLCOPY /A: B: / - -
% Drive select DEV /RAM: / -
DEV /A /
DEV /B: /
Label LB? Character string Max.30
characters
Label ON LON /e®= / - - Enclose a
® . character with a
—8 Label daletion LOF - - slash (/).
- Nate: End with
the character
unable tc
disnlay.
%a Data input corresponrdence
R
%:D Ding 0to9 - -
W} | (decimal point) - -
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5. List of GPIB Command Codes

(cont'd)
) Talker request
Function Listener code Remarks
Code Quiput format
GHz GZ - -
MHz {MZ -
kHz KZ -
Hz HZ -
o | mv MV - -
[u]
= mw MW -
qo:; dB raiio DB -
mA MA -
Second sC -
Mili second MS - -
Micro second us - .
ENTER ENT - -
Trace data I'O
Memory A output (ASCID TAA? 5 byles + delimiter 1 point
(BINARY) TBA? 2 bytes® 1001 {or 501) points EO! signal
3]
81 Memory B output (ASCID) - TAB? 5 bytes + delimiter 1 poini
gé {BINARY) - TBEB? 2 bytes X 10071 {ar 501)points EOC! signal
F I Memory A input  (ASCH) TAA ; 1 point
(BINARY) TBA - EO! signai
Memory B input  (ASCI) TAB - - 1 point
(BINARY) BB - EO! signal
Power Meas
Average Time PWTM & PWTM? integer(1 to 999)
Average Power ON PWAVG ON -
Average Power OFF PWAVG OFF - -
Average Power? PWAVG? Level
£ | Total Power ON PWTOTAL ON - -
=3
%‘; Total Power OFF PWTOTAL OFF -
(% Total Power? PWTOTAL? Level
Channel Power ON PWCH ON -
Channel Power OFF PWCH OFF -
PWCH? Leve!
Carrier Power ON PWCARR PWCARR? Levet
{P3) (MF?} Frequency
{ML?) Level
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5. List of GPIB Command Codes

{cont’'d)
. Talker request
Function Listener code Remarks
Code Output format
Counter - COUNT? ON/QFF
Counter value - CNRES?{MF?} Frequency
Counter ON COUNT ON
Resolution ;1 kHz CNO
100G Hz CNt
10 Hz CN2 -
1t Hz CN3 -
Counter OFF COUNT OFF -
CNF -
Sound Mode SPMD? 0: OFF
sD? T: ON(AM)
2: ON(FM)
Sound ON(AM or FM) SON -
€| sound ON(AM) SAM
1 Sound ON(FM) SFM
&| Sound OFF SOF -
Volume SDV # SDV? Integer 108
Volume{Maximum} VX - -
Volume(Middle) VD - -
Volume(Minimumy} VN - -
Pause iime PU = PU? Time
SQELCH SQE * SQE? Level
SQELCH ON SQEON =# -
SQELCH OFF SQE QFF -
Noise/Hz NI Ni? Frequency
dBm/Hz ON NIiM -
dB,uV/‘V: Hz ON NiU - -
dBg/Hz ON NIC -
Noise/Hz OFF NIF - -
Noise/Hz vaiue - NiRES? (ML?) Level
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5. List of GPIB Gommand Codes

{cont’d)
Talker request
Functian Listener cods Remarks
Code Qutput format
Misc
Error Number output - ERRNO? Integer Refer to error
numpers of the
message list.
Delimiter
CR LF <EOi» DLO - -
LF DL1 - -
<EOQI> DL2 - N
CRLF DL3 -
LF <EQI> DL4 -
vy
Interruption ON S0 - -
tnterruption OFF 5 -
Status clear g2 -
Service request mask RQS * RQS? Decimal corresponding o
g SRQ bit
= Productope | - A ER?--“'H“ T
Product type (character strings) TYPE? character strings + dalimiter
- TYP? character strings + delimiter
Revisionoutput el REV? . _.J_charasterstings+defimiter | ________
Reference signal source
{internal) RF: - -
(Extarnal) RFE -
owosw L TTT[TTTTTTTTTTTpTTTTTTTTTTT T, OBW % [%] |
OBW (executg) oBW OBW? <QBW %, OBW value, FC> OBW value
OBW % OBW * - %]
OBW avg times AVGOBW * AVGOBW? Integer FC [Hz}
OBW avg iimes ON AVGOBW ON - -
OBW avg times OFF AVGEOBW OFF - -
OBW setup  (User) OBWST USR - -
{Define) OBWST DEF -
_____________ Manva ___joBwsTMne | - |- ]
CW-AGP 11 to u3 [dB]
ACP {execute) ACP ACP? <1, ut,l2, u2, i3, ud >
ACP CS ADCH = -
ACP BS ADBS * -
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5. List of GPIB Command Codes

{cont’d)
Talker request
Function Listener code Remarks
Code Qutput format
ACP setup  {User)
(Define) ACPST USR -
{Manual) ACPST DEF
ACP screen  (Full) ACPST MNL
(Sepa) AGPSCR FULL
ACPSCR SEPA
ACP graph  ON ADG ON
____________ OFF _ IADG OFF e ]
B|cw-HARM f [Hz]
= HARM (execute) HARM HARM? <1, 11, 12, 12,510, o> || EN levels]
f and | make
HARM Fund HRMFND * HRMFND? Frequency one set. Up
HARM Number HRAMNUM * HRMNUM? Integer fo 10 sets of f
and | can be
cutput. The
set count is
the number of
HRMNUM?
Device iD ouiput - #IDN? Maker name {character string)

Davice type (character string)

0, revision {character string}

{Example: ADVANTEST,
________________________________________________________ R32720800) 1o
Device initialization ______._ LI R X
Ciearing of status bytes and|*CLS - I R ]

Dlatedqueves L]
& [Accessing of standard event | *ESE *ESE? | Desimal number corresponding
: 5' status enable regisier to each bit in the register
.g Reading and clearing of standard - #ESR? Decimal number corresponding
§ |eventstatus enable register | b togachbitintheregister | _ | _______ |
Ol Accessing of service recuest | *SRE *SRE? Decimal number corresponding
enable register to each bit in the register
Reading of status byte and Ms§ T | :S_TE; “““““““““ l;ecimal n_u:ngt;r_c-or—re;;o;;i:; ----------
bit to each bit of status byte
,:\;ce;gi;g_ -0.‘; mc:p;;ation St;tu; 61;R ------ 6 PF.!-'? o ) »Ee:imal r:um:)(;”t;;rr;s;onding )
enabie register to each bit in the register
E;;ii_n;;_a-r;(; Z:I;I,ari_ng of o;e-r;ti_c-); ------------ OPREVT? T _De“r-:imai-t:unr—n—t.)er corresponding o
status register ta each bit in the register
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6. Sample programs

NBBBASIC is used in PC9801 series and HP-BASIC is used in HP200 and 300 series.

Sample programs for PC3801 series (GPIB address = 8)

Example PC-1 :  Master reset the device and set center frequency to 30 MHz.
10 ISET IFC:ISET REN ' Execute interface clear and remote enable.
20 PRINT @8;"1P" ' Execute master reset.
30 PRINT @8;"CF30m2Z2" ' Set center frequency to 30 MHz.
40 STOP
50 END

Example PC-2 :  Set start frequency to 300 kHz and stop frequency to 800 kHz, and add 50 kHz
as frequency offset.

10 ISET IFCISET REN '

20 PRINT @8;"FA300KZ" *  Set start frequency to 300 kHz.
30 PRINT @8;"FB800OKZ" ' Set siop frequency to 800 kHz.
40 PRINT @8;"FONSOKZ" ' Set frequency offset to 50 kHz.
50 STOP

60 END

Example PC-3 :  Set reference level to 87 dBxV, 5 dB/div and RBW to 100 kHz.

10 ISET IFCISET REN ’

20 PRINT @8;"UU RL87DB" *  Set REF level to 87 dBuV.
30 PRINT @8;"DD5DB" ~* Set 5 dB/div.
40 PRINT @8;"RB100KZ" ' Set RBW to 100 kHz.
50 STOP
60 END
Example PC-4 :  Assign numeric value to variable.

10 ISET IFC:ISET REN ’

20 SPA=8:A=10:B=2:C=20 *  Assign a set value to sach variable.
30 PRINT @SPA;"CF",A,"MZ" ' Set center frequency to 10 MHz.
40 PRINT @SPA;"SP".B,"M2" ' Set frequency span to 2 MHz.

50 PRINT @SPA;"AT",C,"DB" > Set ATT to 20 dB.

60 STOP

70 END
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6. Sample programs

Example PC-5 :  Save set data to or recall it from register 5.

10 ISET IFCIUSET REN ’

20 TITLE$="R3272 SPECTRUM Analyzer" ° Define a label.
30 PRINT @8;"CF30MZ SP1MZ DTP" ' Set each data.
40 PRINT @8;"LON/" + TITLES +"/" > Label ON
50 PRINT @8;"SV/REG_ 05/ ' Save values in register 5.
60 PRINT @8;"CF1GZ SP200MZ" ’  Change center frequency and frequency
span.
70 PRINT @8;"RC/REG__ 05/ ' Recali values from ragister 5.
80 STCP
90 END
Example PC-6 :  Input data to the table for limit line 1 and turn limit line 1 ON.

10 ISET IFC:ISET REN
20 PRINT @8;"IP"

30 PRINT @8;"LMTADREL" * Delete the table for limit line 1.
40 PRINT @8;"uu” ' Set units to dBuV.

50

60 PRINT @8;"LMTAIN 25MZ,49.5D0B" ' Input data for limit line 1.

70 PRINT @8;"LMTAIN 35MZ,50.5DB8"
80 PRINT @8;"LMTAIN 35MZ,51.5DB"
90 PRINT @8;"LMTAIN 55MZ,52.5DB"
100 PRINT @8;"LMTAIN 55MZ,54.308"
110PRINT @8;"LMTAIN 65MZ,55.9DB"
120 PRINT @8;"LMTAIN 65MZ,57.0DB"
130 PRINT @8;"LMTAIN 68MZ,58.0DB"
140PRINT @8;"LMTAIN 66MZ,60.5DB"
150PRINT @8;"LMTAIN 75MZ,63.0D8"
160PRINT @8;"LMTAIN 756MZ,64,0DB"
170PRINT @8;"LMTAIN 82MZ,64.6DB"
180PRINT @8;"LMTAIN 82MZ,64.7DB"

180

200PRINT @8;"FAOMZ FB100MZ" ' Set start frequency and stop frequency.
210PRINT @8;"LAN" * Turn limit line 1 ON.,

2208TOP

230END
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6. Sample programs

Example PC-7 :  Sample measurement with gated sweep
10 ISET IFC:ISET REN ' Execute interface clear and remote enable.
20 PRINT @8;"GTSRC GT" *  Set gate signal source to EXT.
30 PRINT @8;"GTSLP+" > Set trigger at the trailing edge of EXT signal.
40 PRINT @8;"GTWID 10MS" ' Set gate width to 10 ms.
50 PRINT @8;"GTPOS 10US" ' Set gate position to 10 us.
60 PRINT @8;"GTSWP ON" * Turn gated sweep ON.
70 END

Sample programs for HP200 and HP300 series (GPIB address = 1)

Example HP-1 :  Master reset the instrument and set center frequency to 30 MHz.
10 OUTPUT 701;"IP"
20 OUTPUT 701;"CF30MZ"
30 END

Example HP-2 :  Set start frequency to 300 kHz and stop frequency to 800 kHz, and add 50 kHz
as frequency offset.
10 OUTPUT 701;"FA300KZ"
20 QUTPUT 701;"FB80OOKZ"
30 OUTPUT 701;"FONSOKZ"
40 END

Example HP-3 :  Set reference level to -20 dBm (5 dB/div), resolution bandwidth to 100 kHz and
detector mode to Posi.
10 QUTPUT 701;"RL-20DB"
20 QUTPUT 701;"DD5DB"
30 QUTPUT 701;"RB100KZ"
40 QUTPUT 701;"DTP"
50 END
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8. Sample programs

Example HP-4 :

10 OUTPUT 701;"SI"

20 QUTPUT 701;"Swa25C"

30 OUTPUT 701;"8R" !
40 WAIT 2.6 !
50 QUTPUT 701;"PS" !
60 GOTO 30

70 STOP

80 END

Set trigger mode to SINGLE and sweep time to 2 seconds, and position a
marker at the maximum level for each sweep.

Start sweep.
Wait for sweep end (or use service request).
Marker peak search

Example HP-5 :  Set to MAX HOLD (A).

OUTPUT 701;"AM" !

Example HP-6 :  Accessing the files

OUTPUT 701;"RC/REG_ 05/"

QUTPUT 701;"RC/A: A /SVRCL \ /FILE_ 010.DAT™ | Recall values from the card.

OUTPUT 701;"SV/REG_ 02,PDC Measure/"

Note: The method of accessing files with RC, DEL, SV command is in the same format.
To specify the device name, be sure to specify its full pass name including the directory

name,

I Recall the register 5.

| Save values with the titles.
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6. Sample programs

[l Data output format (talker)

In order to output internal data such as measured data and set conditions,
it is necessary to specify which data to output with "xx?" command.
Then the specified data is read when the instrument is in talker mode.
Available output formats are as shown in the table below. The delimiter
positioned at the end of data can be specified from 5 types (see the item
*Others" in GPIB code list). Once set, "xx?" command continues to be
valid until it is changed the next.

{1 of 2)

Qutput format

Frequency

DDDDDDDDDDDD EXD CR LF

i (N
1 2 a 4
® Data size (1 to 3) is maximum 19 bytes, and the unit is Hz.

+
T

Example) Specify "CF?" and output as center frequency.

Lavel

DDDDDDDD EXD GR LF

1 T o1
1 2 3 4
® Data size {1 to 3} is maximum 19 bytes, and the unit corresponds to each

UNIT setting.

*
T

Example} Specify "ML?" and output as maker level.

< Supplement >

P S I ]

May 10/96

Sign (a space for plus sign; "-" for minus sign)

Mantissa of data

Exponent of data

Delimiter (CR/LF in initiai setting and it can be changed with "DLn" code.)

nn n Hu
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6. Sample programs

(2 of 2)

Output format

Time +DDDD ExDCR LF
T 1 1 i)
1 2 3 4

& [Data size (1 to 3) is maximum 19 bytes, and the unit is sec.

Example) Specify "SW?" and output sweep time.

Constant DDDD CR LF
i) 1
2 4

® The maximum byte of the data size correspends to the maximum size of
the output data.

Example) ON/OFF status is output or Averaging count is output.

< Suppiement >

Sign (a space for plus sign; "-* for minus sign)

Mantissa of data

Exponent of data

Drelimiter (CR/LF in initial setting and it can be changed with “DLn" code.)

o
Hoionou
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Sample programs for PC9801 series (GPIB address

6. Sample programs

:8)

Example PC-8 :

ISET IFC:SET REN
PRINT @8;"CF30MZ SP1MZ MK30MZ"

QOutput marker level (numerical variable)

Center frequency, frequency span, marker
ON

30 PRINT @8;"ML?" ' Marker level?
40 INPUT @8;ML " Read marker level.
50 PRINT "MARKER LEVEL = " ML '’ Display the result.
60 STOP
70 END
Sample result: MARKER LEVEL = -16.22
Example PC-9 : QOutput center frequency (character variable)
10 ISET IFCISET REN ’
20 PRINT @8;"CF?"
30 INPUT @8;CF$ *  Read center frequency.
40 PRINT CF$ ' Display the result.
B0 STOP
60 END

Sample result:

30.000E +86

Example PC-10:

Qutput level and its unit

|SET IFC:ISET REN
PRINT @8;"RL?"
INPUT @8;RE$
PRINT @8;"UN?"
INPUT @8;UN
PRINT RES$," : ",UN
STOP
END
Sample result:

' Read REF level.

" Read unit for level.
' Display the result.

0.0E+0:0

May 10/96
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6. Sample programs

Example PC-11: Execute 6 dB down and then output frequency and level values (multiple items).

50
60
70
80

ISET IFC:SET REN '

PRINT @8&;"CF30MZ SP20MZ" ' Set center freguency and frequency span.

PRINT @8;"MKBWBDE PS5 XDB" " Execuie 6 dB down.

PRINT @8;"MFL?" ’  Read frequency and level for marker position
'’ at the same time.

iINPUT @8;MF,ML

PRINT "MARKER FREQ = ";MF;" : MARKER LEVEL = ";ML
STOPR
END
Sample result: MARKER FREQ = 400000 : MARKER LEVEL = 1.16

Example PC-12:  Execute CW-OBW and output the result.

10 ISET IFCISET REN ’

20 PRINT (@8;"CF30MZ" ' Set each data.

30 PRINT @8;"SP10MZ"

40 PRINT @8;"MK30MZ"

50 PRINT @8;"0OBW" ' Execute OBW.

60 PRINT @8;"0BW?" ’  Read the resuit of OBW.

70 INPUT @8;PER,OBW,FC ’  Percentage, Occuied bandwidth, Garrier wave
fraquency

B0 PRINT "OBW ("“;PER;"%) = ";0BW;" : Fc = ";FC

90 STOP

100 END

Sample result: OBW(99%) = 171000 : F¢c = 2.503E+ 07

8-46
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6. Sample programs

10 ISET IFC:ISET REN
20 PRINT @8;"CFOMZ"
30 PRINT @8;"SP100MZ"
40 PRINT @8;"PS"

50 INPUT @8;"ML?"
60 INPUT @8:A

70 PRINT @8;"NXP"
80 INPUT @8;"ML?"
90 INPUT @8:B

100 PRINT @8;"NXP"
110 INPUT @8;"ML?"
120 INPUT @8:C

140 STOP
150 END

’

Example PC-13:  Qutput level values for the maximum, 2nd and 3rd peak points of the signal.

Set center frequency and frequency span

Read peak level.

Read 2nd peak tevel.

Read 3rd peak level.
130 PRINT”1st PK = ";A;" 1 2nd Pk = ";B;" : 3rd PK = ";C

Sample result: 1st PK = -9.44 : 2nd PK = -10.06 : 3rd PK = -11.84

May 10/96
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6. Sampie programs

Example HRP-7 :  Output marker frequency (integer}.
10 QUTPUT 701;"MF?"
20 ENTER 701;A
30 END
Sample result: A=1.8E+9

Example HP-8 :  QOutput center frequency (character string).
i0 DIM A$[30]
20 OUTPUT 701;"CF?"
30 ENTER 701;A3
40 END
Sample result: A$= 1.234567E+9

Example HP-§ :  Output status of the ievel unit.

10 OUTPUT 701;"UN?"
20 ENTER 701;A
30 END
Sampie result: A=2 (dBuV)

Example HP-10:  Output frequency and level values for marker position at the same time {multiple
values).

10 OUTPUT 701;"MFL?"
20 ENTER 701;Mf,MI
30 END
Sample result: Mf=1.8E+9 M(=-65.15

Example HP-11:  With NEXT PEAK function, read 2nd and following 10 peak levels of the signal.
10 DIM MI(9)
20 OUTPUT 701;"P3"
30 FORI=0TO9
40 QUTPUT 701;"NXP"
50 OUTPUT 701;"ML?"
60 ENTER 701;MI{})
70 NEXT |
80 END

Sample result: Mi(0) =-55.01 MI(1) = -58.22 --MI(9) = -70.26
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6. Sample programs

[l /O of trace data

Trace data on the screen includes the data for 1001 ¢r 501 points on
frequency axis. For inputting/outputting these data, it is necessary to
transfer data for 1001/501 points from leftmost one (start frequency) in
order. Each level point is expressed by an integer from 1792 to 14592,
(However, when the waveform exceeds the upper limit of the vertical
scale, a value greater than 14592 is fransferred.)

14592
:
Trace data / \
value / \
Py [ Y
[T —]
i 1792
¢ 1
1 101 207 301 401 501 601 701 801 901 1001 .
{51 (101) (151) (201) {251) {301) {351) (401) (451} (501) (point)
No. of data points

Figure 8-1 Relation between screen grid and trace data

ASCI format and binary format are available for the input and output of
the trace data.

Table 8-1 Trace accuracy designation code

GPIB code Content
TPS Set the number of measuring points to 501.
TPL Set the number of measuring peints to 1001.
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6. Sample programs

/O method Cantent
ASCIH format DDDDD CR LF

Data for Delimiter

ane point

5-byte data without header

\\M\ input GPIB code Output GPIB code
Memory A TAA TAA?
Memory B TAB TAB?
Binary format [DDDD  ........ciiniininann LD DD +E0I

I

Low-arder byte for 1st point
High-order byte for 1st point

Each point data is divided into two parts: high- and low-order bytes. EQI signal
is attached at the end of the data for continuous 1001/501 points.

T Delimiter .

Low-order byte for 1001st/501st

point

High-order byte for 1001st/501st point

Input GPIB code

QOutput GPIB code

Memory A

TBA

TBA?

Memory B

TEB

TBB?

8-50
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6. Sample programs

Sample programs for PC39801 series {GPIB address = 8)

Example PC-14:  Quiput data from memory A in ASCII format.
10 ISET {FC:ISET REN ' Execute interface clear and remote enable.
20 DIM TR{1001)
30 PRINT @8;"DL0 DTG" " Set to negative detector.
40 PRINT @8;"TAA?" * Specify ASCIl output from memory A.
B0 FOR =0 TO 1000
60 INPUT @8;TR({I) ' Fetch data for 1001 points.
70 PRINT " =", TR(l)
80 NEXT I
90 END
Sample result: Tr{0)=5208 Tr{1)=5210 .... Tr{8989)=5311 Tr(1000) = 5298

Example PC-15:  Qutput data from memary A in binary format.

10 ISET IFC:ASET REN ' Execute interface clear and remote enable.

20 DIM TR{1001}

30 PRINT @8;"DiL2 DTG" ' Set to negative detector.

40 PRINT @8;"TBA?" * Specify binary output from memory A.

50 WBYTE &H3F,&H5F &H3E,&H48; ' Cancel listener and address PC3801 to #30 as
60 " listener and this instrument to #8 as talker.

70 FORI1=0 TO 1000

80 RBYTE ;UP,LO *  Repeat fetching data, high-order bytes for 1001
a0 TR(h=UP*256 +LO ' points and then low-order bytes for 1001 points.
100 PRINT 5" =";TR{)

110 NEXT |

120 WBYTE &H3F,&H5F; > Cancel listener and talker.

130 STCP

140 END

Sample result: Tr(0}=6312 Tr(1)=6319 .... Tr(999) =6208 Tr(1000) =6211
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6. Sample programs

Example PC-16: Input data to memory A in ASCIH format.

10 1SET IFCISET REN ' Execute interface clear and remota enable,
20 A=0:8T=3.14/100
30 PRINT @8;"AB TAA" ’ Specity ASCIl input to memory A.

40 FOR =0 TO 1000

50  N=INT(SIN(A}"5000) + 5000

60 A=A+ST

70 PRINT @8;N

80 NEXT |

90 PRINT @8:"AV" " A VIEW
100 STOP

110 END

Example PC-17:  Input data to memory A in binary format.
10 ISET IFC:ISET REN " Execute interface clear and remote enable.
20 DIM DT{1001)

30 A=0:8T=3.14/100

40 PRINT @8;"AB CWA TBA" * Specify binary input to memaory A,

50 FOR I=0TO 1000

B0 DTy =INT(COS{A)*s000) + 5000

70 A=A+ST

80 NEXT |
g0 ' Cancel listener and address PC3801 to #30 as
100 ' talker and this instrument to #8 as listener.

110 WBYTE &H3F,&H5F,&H5E,&H28;DT{0)¥258,DT%(0) MOD 2586
120FOR =1 TO 999
130 WBYTE ; DT(l)s256,DT(l) MOD 256 * Transfer data, first high-order bytes and then

140 NEXT | " low-order bytes.

150 WBYTE ; DT(1000)¥256,DT(1000) MOD 256@ 'When the last data is input, send EOI signal.
160 PRINT @8;"AV" ' AVIEW

170 STOR

180 END
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8. Sample programs

Sample programs for HP200, HP300 series (GPIB address = 1)

Example HP-12:  Output data from memory A in ASCIl format.

10 BIM Tr(1000) | Reserve 1001 variables.

20 QUTPUT 701;"DL3" f Set delimiter to CR LF.

30 QUTPUT 701;"TAA?" I Specify ASCIl output from memory A.
40 FOR I=0 TO 1000 ! Repeat data fetching 1001 times.

50 ENTER 701;Tr(f) !

80 NEXT | !

70 END

Sample result: Tr{0)=5208 Tr{1)=5210 .... Tr{999)=5311 Tr(1000) =5298

Example HP-13:  Qutput data from memory B in binary format.

10 DIM Tr{1000) ! Reserve 1001 variables.

20 OUTPUT 701;"DL2" ! Set delimiter to EQOL

30 OUTPUT 701;"TBB?" 1 Specify binary output from memory B.

40 ENTER 701 USING "% ,W";Tr(" | Repeat word type conversion and data fetching till
50 END 1 EQ is encountered.

Sample result: Tr(0)=6312 Tr(1)=631S .... Tr(899)=6208 Tr(1000) =6211

Note
For ASCII data, be sure to set the number of I/O operations to 1001.For binary data, reserve

data for 1007 points, and set EQI for delimifer.
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6. Sample programs

Exampie HP-14:  Input data to memory A in ASCIt format.

10 INTEGER Tr{1000) !

20 OUTPUT 701;"TAA" ! Specify ASCH input to memory A.
30 FOR I=0T0O 1000 | Repeat inputting variable Tr {1001 variables reserved)
40 QUTPUT 701;Tr(l) ! 1001 times.
50 NEXT | !
80 END
Note

It is necessary to set to VIEW mode before executing the program. After the program has
been executed, pressing VIEW key again enables to check the result of input.

Example HP-15:  Input data to memory B in binary format.

10 INTEGER Tr(1000) !

20 OUTPUT 701;"TBB" | Specify binary input to memory B.
30 QUTPUT 701 USING "#W"; Tr(",END ! Input 1001 pieces of word size data and attach
40 END ¢ EQI following the last data.

Note

It is necessary to set to VIEW mode before executing the program. After the program has
been executed, pressing VIEW key again enables to check the result of input.

Noie
For ASCII data, be sure to set the number of 1/0 operations to 1001.
For binary data, reserve data for 1001 points, and set EOI for delimiter.
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6. Sample programs

@ Example of the program with using the status byte
Sample programs for PC3801 series (GPIB address = B}

Example PC-18: Execute single sweeping and wait the end of the sweeping (In the case of not
using SRQ signal)

10 ISET IFC:SET REN * Send IFC signal and set REN signal in 1.
20 SPA=8 " Set GP-IB address (8) in a variable.

30 PRINT @SPA;"SI" *  Setin the single sweeping mode.

40 PRINT @SPA;"OPR8" ' Make Sweep-end bit of operation status
50 '’ register enable.

60 PRINT @SPA;"*CLS" *  Clear the status byte.

70 PRINT @SPA;"TS" " Begin the sweeping.

80 "LOCP ’

90 PRINT @SPA;"*STB?" : INPUT @SPA;S ' Read the status byte.

100 IF (S AND 128)=0 THEN GOTO *LOOP *  Wait until the operation status bit (end of
110 ' sweeping) is set in 1.

120 STOP

Example PC-19:  Execute CW-ACP measurement and begin the reading of the result after the
measurement is ended.

10 [SET IFCISET REN *  Send IFC signal and set REN signal in 1.

20 SPA=8 *  Set GP-1B address {8} in a variable.

30 PRINT @SPA;"ACPST MNL" *  Set the condition of ACP measurement in *Manual’,
40 PRINT @SPA;"CF1500M2" *  Set the center frequency in 1500iMHz.

50 PRINT @SPA;"SP250KZ" " Set the frequency span in 250kHz.

80 PRINT @SPA;"RB1KZ; VB3KZ" '  Set RBW in 1kHz and VBW in 3kHz.

70 PRINT @SPA;"ST20S8C" " Set the sweeping time in 20 seconds.

80 PRINT @SPA;"ADCH50KZ" ' Set the channel space in 50kHz.

80 PRINT @SPA;"ADBS21KZ" ' Set the band width in 21kHz.

100 PRINT @SPA;"OPR18" " Make the Measuring bit of the operation

110 * status register enable.

120 PRINT @SPA;"*CLS" *  Clear the status byte.

130 PRINT @SPA;"ACP" * Begin ACP measurement.

140 *LOOP :

150 PRINT @SPA;"*STB?" : INPUT @SPA;S ' Read the status byte.

160 IF (S AND 128) =0 THEN GOTO *LOOP ' Wait the end of ACP measurement.

170 PRINT @SPA;"ACP?" ' Demand the output of the result of ACP measurement.
180 INPUT @SPA;LO,UP '’ Read the result of ACP measurement.

190 PRINT "-50K:";LO;" ,-50K:";UP"  Display the result of the Measurement.

200 STOP ’
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Example PC-20:  Read the peak frequency and the level on every end of single sweeping. (In the
case of using SRQ signal.)

10 1SET IFCASET REN *  Send IFC signal and set REN signal in 1.

20 SPA=8 *  Set GP-IB address (8) in a variable.

30 PRINT @SPA;"SI" ’ S8et in single sweeping mode.

40 ON SRQ GOSUB *SSRQ * Define the SRQ interrupt processing routine.

50 PRINT @SPA;"*CLS" *  Clear the status byte.

60 PRINT @SPA;"OPRS8" *  Make the Sweep-end bit of the operation
: status register enable.

70 PRINT @SPA;"*SRE128" ' Make the Operation Status hit of the status

byte enable.
80 PRINT @SPA;"S0" > Specify the sending out mode of SRQ
signal.

90 "LOCP

100 SEND =0 ' Clear the Sweep-end ffag.

110 PRINT @SPA;"TS" ’  Begin the sweeping.

120 SRQ ON " Make the SRQ interruption of PC enable.

130 *WINT

140 1F SEND = 0 THEN GOTO "WINT * Wait uniil SRQ interruption occurs.

150 PRINT @SPA;"PS" ' Execute the peak search.

160 PRINT @SPA;"MFL?" : " Demand the output of the marker data.

170 INPUT @SPA;MF,ML > Read the peak frequency and the level.

180 PRINT "Peak Freq:";MF;" ,Peak Level:*;ML ' Display the read data.

190 GOTO *LOOP ’ Repeat the sweeping.

200 '

210 *55RQ ' SRQ interrupt processing routine.

220 POLL SPA,S " Read the status byte.

230 SEND =1 ' Set the Sweep-end flag in 1.

240 RETURN " Return to the main routine.

250 !

260 END
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6. Sample programs

Sample programs for HP200, HP300 series (GPIB address = 1)

using SRQ signal.)

10 Spa=708 ‘ !
20 OUTPUT Spa;"SH !
30 CUTPUT Spa;"OPR8" t

50 QUTPUT Spa;"*CLS" !
60 OUTPUT Spa;"TS" !
70 Mloop: !

80 QUTPUT Spa;"*STB?" !
90 ENTER Spa;S !
100 IF BIT{S,7)=0 THEN GOTO Micop !
110 !
120 STOP

130 END

Example HP-16:  Execute the sweeping and wait the end of the sweeping. (In the case of not

_________________________________________________________________________________

! register enable.

Set GP-IB address {8) in a variable.
set in the single sweeping mode.
Make the Sweep-end bit of the operation status

Clear the status byte.
Begin the sweeping.

Demand the ouiput of the status byte.
Read the status byte.

Wait until the operation status bit {end of
sweeping) is set in 1.

10 Spa=708 !
20 OUTPUT Spa;"ACPST MNL" !
30 OUTPUT Spa;"CF1500MZ" !
40 OUTPUT Spa;"SP250KZ" l
50 QUTPUT Spa;"RB1KZ; VB3KZ" !
80 OQUTPUT Spa;"ST20SC" !
70 CUTPUT Spa;"ADCHS50KZ" !
80 QUTPUT Spa;"ADBS21KZ" !
90 OUTPUT Spa;"OPR16" !
100 !
110 QUTPUT Spa;"CLS" !
120 OUTPUT Spa;"ACP" !
130 Mioop: |

140 QUTPUT Spa;"*STB?" 1
150 ENTER Spa;S !
160 IF BIT(S,7)=0 THEN GOTO Micop !
170 OQUTPUT Spa;"ACP?" !
180 ENTER Spa;Lo,Up !
190 PRINT "-50K:";Lo;" , +50K:";Up !
200 END

Example HP-17:  Execute CW-ACP measurement and read out the result after the end of the
measurement. (In the case of not using SRQ signal.)

Set GP-IB address (8) in a variable.

Set the condition of ACP measuremant in "Manual’.
Set the center frequency in 1500MHz.

Set the frequency span in 250kHz.

Set RBW in 1kHz and VBW in 3kHz.

Set the sweeping time in 20 seconds.

Set the channel space in 50kHz.

Set the band width in 21kHz.

Make the Measuring bit of the operation status
register enable.

Clear the status byte.

Begin ACP measurement.

Demand the output of the status byte.

Read the status byte.

Wait the end of ACP measurement.

Demand the output of the result of ACP measurement.
Read the result of ACP measurement.

Display the result of the Measurement,

May 10/96
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Example HP-18: Read te peak frequency and the level on every end of the single sweeping. (In
the case of using SRG signal.)
10 Spa=708 | Set GP-IB address {8) in a variable.
20 OUTPUT Spa;"SI" ! Setin single sweeping mode.
30 ONINTR 7 GOSUB Ssrq ! Define the SRQ interrupt processing routine.
40 QUTPUT Spa;"*CLS" I Clear the status byte.
50 QUTPUT Spa;"OPR8" I Make the Sweep-end bit of the operation status
60 I register enable.
70 QUTPUT Spa;"*SRE128" | Make the Operation Status bit of the status byte
80 { enable.
90 OUTPUT Spa;"S0" ! Specify the sending cut mode of SRQ signal.
100 Mloop: !
110 Mend =0 ! Ciear the Sweep-end flag.
120 OUTPUT Spa;"TS" ! Begin the sweeping.
130 ENABLE INTR 7;2 1 Make the SRQ interruption enable.
140 Wint: |
150 IF Mend = 0 THEN GOTO Wint | Wait until SRQ interruption occurs.
160 QUTPUT Spa;"P3" I Execute the peak search.
170 QUTPUT Spa;"MFL?" ! Demand the output of the marker data.
180 ENTER Spa;MF,ML ! Read the peak frequency and the level.
190 PRINT "Peak Freq:";MF;" ,Peak Level:";ML ! Display the read data.
200 GOTO Micop ! Repeat the sweeping.
210 f
220 Ssrq: I SRQ interrupt processing routine.
230 S=8POLL(Spa) I Read the status byte,
240 Mend =1 [ Set the Sweep-end flag in 1.
250 RETURN ! Return to the main routine.
260 !
270 END
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7. RS-232 Remote Control Function

The controller ( such as personal computer and other) does not have GPIB interface, almost
controllers have RS-232C interface, therefore, Spectrum Analyzer can be controlled using by it.

i Compatibility of GPIB remote control and RS-232C remote
control

Available control codes to use in the serial control is the same contral
codes except that the specific codes and the functions to the GPIB and
some commands.

[l Setup for the measurement conditions

The following functions can be controtled for serial control.

® Setup for the measurement conditions :
Each measurement conditions can be input in much the same as the
key operation on the front panel.

e Qutput of the setup status:
Each setup status and the data of the Spectrum Analyzer can be read
out.

& Status output:
Status bytes which is shown the current status of the Spectrum
Analyzer can be read out as read out by GPIB.
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7. R5-232 Remote Control Function

B Activation of the remote control

Press the key of | LGL [ and

serial port is displayed.

Fri 199G Har 1 Sy
EHEF 6.0 din AW B Tank A Syston
o aB/ Ref 10M
Y
f \ Date/Tina
i i R
- Program Loader I |
Baud Rate [ 500 ] (1200 | 200 || 4550 | KERaM [£=2) o
ot Lonsth (7] IR zl
— . .
| st me i
pocity oit (A oo J[2vEw | T T
(1 Frow contrer : [SIIITGIN[XON7ROFF | II
ICEHTER 30.00 MYz SPAH 18.00 MHz Rev[sion
RBYW 300 kHz  VBW 300 WHz _SWP 50 ms a1y 10 4B

Figure 8-2 Selected window of serial port {(OPT08 and
OPT158 are already installed)

Select Remote Control on the selection window for activation of the

remote cantrol.

Note

If OPTO08 is installed then Rx Control is displayed and can be

selecied.

if OPTi5 is installed then Program Loader is displayed and can be

selected.

*: OPT08 is an option only for R3465 and R3463.
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7. RS-232 Remote Control Function

[l Parameter setup window

Fri 1995 Mar

REF 0.0 dBn A_Write O_Blank
10 d8/

\
i

Systen
Ref 10M
EXT

Data/Tima

ata Lenath : 7| NI
stop it - EEIC_Z |
Parity Bit : [IIER[ 000 |[EVER]
q Flow Contrel :

RSZ37
A st |

R$232

[0 ] [iz0e ] [2a00 ] (5500 ] I [19200]

6PIR

Bthers

Trace
Paint

CENTER 30.00 MHz SPAN 18.00 Mz
RBY 300 kHz  VBW 300 kHz  SWP 50 us AFT 30 9B

Reviston

Figure 8-3 Parameter setup

Transmission speed : Select the transmission speed in (600}, (1200),

(2400), (4800), (9600) and (19200).

Data length : Select seven bits or eight bits of the number of data
bit.

Stop bit : Select one bit or two bits of stop bit.

Parity check . Select from {NONE), (OPD) cr (EVEN).

Flow control : Select using by XON/XOFF or not.

Note

If parameters of the serial port are changed by the conirol

command of OPT15 then changed values are inherited.

Moreover, if Rx test mode is specified by OPT08 then specific

parameter is set.

Ensure the value of parameters again before execution of the

remote control.
*: QPTO08 is an option only for R3465 and R3463.

May 10/96

8-61




R3465 SERIES OPERATION MANUAL

7. RS-232 Remote Control Function

Bl [nterface connection

8-62

Spectrum Analyzer rear panel Personal computer

RS-232 cable

Figure 8-4 Connection of the contrelier and Spectrum Analyzer

The numbers of connection wires of the Spectrum Analyzer side are three
wires and the controller side needs more connections for input and output

interface.

Note

Line control is different compared with the terminal emulation.

9pin 9pin
2 RxD 3 TxD
3 Txbh —-————-2 RxD
Spectrum 5 GND 5 GND
Analyzer i:“_‘4 DTR Controlier
side 6 DSR side
i DCD
) ars
8 CTS
Figure 8-5 Cable wiring diagram
Pin No.{9pin} Signal name Contents
1 DCD:Data Carrier Detector Receive carrier detection
2 RxD:Receive Data Receive data
3 TxD:Transmit Data Transmission data
4 DTR:Data Terminal Ready Data terminal ready
5 GND:Ground Signal ground
6 DSR:Data set Ready Data set ready
7 RTS:Request To Send Request signal for sending
8 CTS:Clear To Send Clear signal for sending
9 Ci: N.C
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B Data format

May 10/96

7. RS-232 Remote Control Function

Transmission messages between Spectrum Analyzer and the controller
are character string of ASCI code and the end of the messages is
carriage return (CR) and line feed (LF).

e ?|CRILF
Spectrum
Analyzer side Controller
side
LF|CR glojolo|eio|e|o|oiolo
Figure B-6 Data format
Note

1. Specify ASCIH code for the fransmission data.

2. Delimit the data from the controller with CR or CR and LF.
Query data and the delimiter of GPIB are the same. Therefore,
send DLO or DL3 after serial port was opened. (refer to the
example of RS-232C remote program.)

@ Example of data transmission
Both CF 30.0MZ CR and CF 30.0MZ CR LF from PC can be recognized.

Query data format becomes +3.000000000000E +07 CR LF. (Send DLO

or DL3.)

The output data of this RS232C and GPIB are the same number of
characters except delimiters (CR and LF).
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7. RS-232 Remaote Control Function

B Different poinis between R5-232C and GPIB

@ Command code

e Input and output of the trace data cannot be carried out.
Moreover, delimited data with delimiter and these plural data is not
available to read.

Note
Not available commands : TAA, TBA, TAB, TBB

¢ SRQ interrupt cannot be used.
Use read out command of the status bytes.

Note
Not available commands ! 80, 51, 52, RQS$S

[l Panel control

Spectrum analyzer becomes following status white the remote control is
carried out.

& Remote lamp dose not light.

® Key lock is not carried out. If setup is changed by the key operation
during remote control then remote conirol becomes instability
occasionally.
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7. RS-232 Remote Control Function

Il Example of the remote control

In this examples are using by the function of the remote control in the
actual program.

Described program examples in this subchapter are written in the
"Microsoft Quick Basic" licensed by Microsoft Corporation.

The Spectrum Analyzer does not have a capability of the serial line
control for RS-232C, therefore, if the input statement (PRINT statement)
are continuously written then the correct operation is not carried out
occasionally such as input operation carried out until the end of program
or wait for input {INPUT statement).

Do not exceed 1024 characters for the total number of input statement.
{Refer to the input of the limit line.)

The open command of OPEN "COM1:9600, N, 8,1, ASC" FOR RANDOM
AS #1 in the example program is the following contents.

Baud rate is 9600bps, no parity, 8 bits data length, stop bit of one bit,
ASCIl format and random access mode.

Example 1 : Read out for peak list
QOPEN "COM1:9800,N,8,1,ASC" FOR RANDOM AS #1
PRINT #1, "DL3" ' CR and LF are set for GPIB delimiter
PRINT #1, "CF 30MZ" ' Center frequency of 30MHz is set
PRINT #1, "PLS LEVEL" ' Levelis specified for the peak list
PRINT #1, "TS" '’ Execution of the single sweep
PRINT #1, "PKLIST?" ' Read out of the peak list

INPUT #1, C, F1, L1, F2, L2, F3, L3, F4, L4, F5, L5, F6, L8, F7, L7,
F8, L8, Fg, L9, F10, L10, Delf, Dall

PRINT C, F1, L1, F2, L2, F3, L3, F4, L4, F5, L5, F6, L6, F7,L7, F8,
L8, F9, L9, F10, L10, Delf, Dell

END
Example 2 : Waiting for the sweep completion by status bytes
OPEN “COM1:9600,N,8,1,ASC" FOR RANDOM AS #1
PRINT #1, "DL3" * CR and LF are set for GPIB delimiter
PRINT #1, "SI" ' Execution of the single sweep
PRINT #1, "OPR8" ' Sweep completion bit in the operation register of GPIB is set
PRINT #1, "CLS" *  Clear for status bytes
PRINT #1, "TS" *  Execution of the single sweep
MEAS.LOOP

PRINT #1, "+*STB?"" Read our status bytes
INPUT #1, STAT

IF {STAT AND 128) = 0 THEN GOTO MEAS.LOOP
PRINT #1, "PS™ " Peak search

PRINT #1, "ML?" ' Read out peak level

INPUT #1, MLEVEL

PRINT MLEVEL

END

Nov 1/98
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7. RS-232 Remote Control Function

B Error message

Following are error messages for the remote control.

® input buffer is overflow
o SJO port is busy

@ input buifer is overflow

If total input characters exceeds 1024 characters then this is displayed.

{10of 2)

Example 1 :

PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,

PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,

Input of limit lina

OPEN "COM1:9600,N,8,1,ASC" FOR RANDOM AS #1

|||PI|

!IDLBII
"LMTADEL"
1] UU"

"LMTAIN 500.123KZ, 70.52DB"
"LMTAIN 5.432112M2, 70.52DB"
"LMTAIN 5.432112MZ, 56.57DB"
“LMTAIN 10.012345MZ, 55.57DB"
"LMTAIN 10.012346MZ, 43.25DB"
"LMTAIN 15.012345MZ, 43.25DB"
"LMTAIN 15.012345M2, 30.25DB"
"LMTAIN 20.987654M2Z, 30.25DR™
"LMTAIN 20.987654MZ, 51.51DB"
"LMTAIN 25.123456MZ, 51.51DB"
"LMTAIN 25.123456MZ, 20.38DB"
"LMTAIN 30.123456MZ, 20.38DB"
"LMTAIN 30.123456MZ, 32.38DB"
"LMTAIN 35.456789MZ, 32.38DB"
“LMTAIN 35.456789MZ, 35.55DB"
"LMTAIN 40.345678MZ, 35.55DB"
"LMTAIN 40.345678MZ, 40.62DB"
"LMTAIN 45.345678MZ, 40.62DB"
"LMTAIN 45.345678MZ, 45.62DB"
"LMTAIN 50.345678MZ, 45.62DB"
“LMTAIN 50.345678MZ, 51.62DB"
"LMTAIN 55.654321M2Z, 51.62DB"
"LMTAIN 55.654321M2, 54.35DB"
"L MTAIN 65.345678MZ, 54.35DB"
"LMTAIN B5.345678MZ, 57.08DB"
“LMTAIN 70.987654MZ, 57.08DB"
"LMTAIN 70.987654MZ, 60.52DB"
“LMTAIN 75.765432MZ, 60.52DB"
"LMTAIN 75.765432M2Z, 62.31DB"
"LMTAIN 80.123456MZ, 62.31DB"
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(2 of 2)

PRINT #1, "LMTAIN 80.123456MZ2, 63.54DB"
PRINT #1, "LMTAIN 85.234567MZ, 63.54DB"
PRINT #1, "LMTAIN 85.234567MZ, 68.45DB"
PRINT #1, "LMTAIN 90.765432MZ, 68.45DB"
PRINT #1, "LMTAIN 90.765432M2Z, 70.05DB"

PRINT #1, "LMTAIN 100M2Z, 81.29DB"
PRINT #1, "FAOMZ FB100MZ"

PRINT #1, "LAN"
END

PRINT #1, "LMTAIN 95.456789M2, 70.05DB" °  Inputs are carried out until this line and
PRINT #1, "LMTAIN 95.456789MZ, 81.29DB" ’  exceeds 1024 characters in the line

if the dummy INPUT statements are inserted such as following example
then all of above mentioned command can be input.

Example 2 :  Input of limit ine

OPEN "COM1:9600,N,8,1,ASC" FOR RANDOM AS #1
PRINT #1, "IP"

PRINT #1, "DL3"

PRINT #1, "LMTADEL"

PRINT #1, "UU"

PRINT #1, "LMTAIN 500.123KZ, 70.52DB"
PRINT #1, "LMTAIN 5.432112M2Z, 70.52DB"
PRINT #1, "LMTAIN 5.432112MZ, 55.57DB"
PRINT #1, "LMTAIN 10.012345MZ, 55.57DB"
PRINT #1, "LMTAIN 10.012345M2Z, 43.25DB"
PRINT #1, "LMTAIN 15.012345M2Z, 43.25DB"
PRINT #1, "LMTAIN 15.012345MZ, 30.25DB"
PRINT #1, "LMTAIN 20.987654MZ, 30.25DB"
PRINT #1, "LMTAIN 20.987654MZ, 51.51DB"
PRINT #1, "LMTAIN 25.123456MZ, 51.51DB"

PRINT #1, "LMTAIN 25.123456MZ, 20.38DB"
PRINT #1, "LMTAIN 30.123456MZ, 20.38DB"
PRINT #1, "LMTAIN 30.123456M2, 32.38DB"
PRINT #1, "LLMTAIN 35.456789MZ, 32.38DB"
PRINT #1, "LMTAIN 35.456789MZ, 35.55DB"
PRINT #1, "LMTAIN 40.345678MZ, 35.55DB"
PRINT #1, "LMTAIN 40.345678MZ, 40.62DB"
PRINT #1, "LMTAIN 45.345678MZ, 40.62DB"

PRINT #1, "LIMTYP?" 'Dummy query command
INPUT #1, A$ ‘Dummy INPUT statement
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(2 of 2)

PRINT #1,
PRINT #1,

PRINT #1,
INPUT #1,

PRINT #t,
PRINT #1,
PRINT #t,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,

PRINT #1,
INPUT #1,

PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,
PRINT #1,

PRINT #1,
PRINT #1,
END

"LMTAIN 45.345678MZ, 45.62DB"
"LMTAIN 50.345678MZ, 45.62DB"

"LIMTYP?"
A%

"LMTAIN 50.345678M2Z, 51.62DB"
“LMTAIN 55.654321MZ, 51.62DB"
"LMTAIN 55.654321M2, 54.35DB"
"LMTAIN 65.345678MZ, 54.35DB"
"LMTAIN 65.345678MZ, 57.08DB"
"LMTAIN 70.987654MZ, 57.08D8"
"LMTAIN 70.987654MZ, 60.52DB"
"LMTAIN 75.765432MZ, 60.52DB"
“"LMTAIN 75.765432MZ, 62,31DB"
"LMTAIN 80.123456MZ, 62.31DB"

"LIMTYP?"
AS

“LMTAIN 80.123456MZ, 63.54DB"
"LMTAIN 85.234567MZ, 63.54DB"
“LMTAIN 85.234567MZ, 68.45DB"
"LMTAIN 90.765432MZ, 68.45DB"
"LMTAIN 90.765432M2Z, 70.05DB"
“LMTAIN 95.456789MZ, 70.05DB"
“LMTAIN 95.456788M2Z, 81.29DB"
"LMTAIN 100MZ, 81.29DB"

"FAOMZ FB100MZ"
n LANII

‘Dummy query command
'Dummy INPUT statement

‘Dummy query command
‘Dummy INPUT statement

@ StO port is busy

If the serial port is used for two or more functions then this message is

displayed.

B Change for other options

The remote control is not availabie for the parallel operation with the
following options which uses the serial port.
( refer to the activation of the remote control.)

8-68*

e (PTO8

e QUTPUT32 of OPT15 serial port.

Note

OPTO08 is an option only for R3465 and R3463.
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In Abnormalities

Read this chapter when the instrument operates

abnormal.
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1. Inspection and Simple Troubleshooting

If the instrument does not operate properly, check the following items before asking for repair. When
the trouble cannot be removed by the following countermeasures, contact the Sales and Support
Offices or a nearby ADVANTEST office. Their address and phone number are attached at the end of

this manual,

Symptom

Assumed cause

Remedy

The power cannot be turned
on.

Power cable is not surely
inserted in the connector,

Turn the power switch OFF, and re-
connect the power cable.

Power fuse is blown.

Replace power fuse.

SWEEP LED iighting up, but
no waveform appears on the
screen.

INTENSITY is too low.

Adjust by turning the INTENSITY
control.

Input cable or connector is
loose.

Reconnect the cable or

cannector.

input

Does not sweep

SINGLE SWEEP Mode

Set to REPEAT.

Inaccurate signal level

AMPTD CAL is
adiusted.

not

Execute calibration.

Key does not work.

In GPIB remote control
mode

When a program is being executed,
stop it and press LCL key.

Data cannot be read
{recalled) from a memory
card,

Defective memory card

Check operation with other memory
card.

Defective drive slot

Contact ADVANTEST and ask for
repair.

Data cannot be recorded
(saved) in mamory card.

Write protection is enabled.

Disabte write protection of the memory
card.

The memory card is not
initialized.

Initialize the memory card.

Capacity of the memory
card is too small.

Use other memory card,

Battery of the memary card
is down.

Heplace battery.

g9-2~
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OPERATION DESCRIPTION

This chapter explains basic operation of each block of this

instrument.
CONTENTS
1. Description of Operations . ........... 10-2
2. BlockDiagram . ............ ... ... 10-4
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1. Description of Operations

The R3272 mixes the input signal with a 21.4 MHz intermediate frequency (IF) signal. (The input
signal must be in the range from 9 kHz to 26.5 GHz.) The signal is then filtered with a variable-
resolution bandwidth 21.4 MHz IF filter. The detector(DET) detects the signal, and the signal is
digitized and displayed on the screen.

B Mixer Section

10-2

@ Input Frequencies from 9 kHz to 3.1 GHz

in the range from 9 kHz to 3.1 GHz, the input signal is fed through the
input attenuator (which can attenuate 0 to 70 dB in 10 dB steps} and into
the first mixer. The signal then mixes with the local oscillator signal,
which is synthesized by the YIG tuning oscillator operating at 4.2 GHz to
7.8 GHz. This creates the first IF signal with a frequency of 4231.4 MHz.
The first IF signal passes through the low noise amplifier (LNA), then to
the band pass filter {(BPF) to eliminate spurious signals generated by the
first and second mixers.

From the band pass filter, the signal passes to the second mixer. There it
mixes with a 3810 MHz signal from a phase-locked second local oscillator,
and converts into the second IF signal with a frequency of 421.4 MHz.

@ Input Frequencies 3.0 GHz and Above

In the range of 3.0 GHz and above, the signal passes through the input
atienuator to the ftracking fitter {a YIG tuning filter}, which operates
synchronously with the spectrum analyzer tuning frequency. This
eliminates images and multiple response from the signal before the signal
is fed into the first mixer.

The signal then passes into the first mixer and mixes with the synthesized
partial oscillation signal of 3.9 GHz to 8 GHz . This creates the 421.4
MHz IF signal.

This 421.4 MHz IF signal then passes through a bandpass filter (to
eliminate the image generated by the third mixer) and on to the third
mixer, where it mixes with the local oscillator signal of 400 MHz to create
the IF signal of 21.4 MHz. (The third local oscillator signal of 400 MHz is
generated by doubling the signal from the 200 MHz oscillator, which is
phase-locked to the 10 MHz reference oscillator.)
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Il IF Section

1. Description of Operations

The 21.4 MHz signal from the mixer section is fed into the IF filter, which
has a variable resolution bandwidth from 300 Hz to 3 MHz. The IF section
contains a step amplifier (with a 0.1 dB step) to determine the reference
tevel.

The bandwidth filter consists of four stages of 21.4 MHz LC filters, and
has a resolution of 300 kHz to 3 MHz. In the range from 100 kHz to 300
Hz, the 21.4 MHz signal is converted to a frequency of 3.58 MHz and fed
through the next IF filter. (The 1 kHz and 300 Hz IF filter consists of four
stages of crystal oscillators.) The signal is then converted back to a
frequency of 21.4 MHz.

[l LOG A/D Section

May 10/96

In "dB" display mode, signal passes through the LOG amplifier having
100 dB dynamic range after determined resolution bandwidth by IF unit.
In linear display mode signal passes through a linear amplifier to enter a
detector (DET). The detected signal is converted into digital signal by
A/D converter. And the digitized signal is controlled by the display unit to
be displayed on a TFT LCD.

10-3
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2. Block Diagram

R3272 OPERATION MANUAL
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SPECIFICATIONS

This chapter shows specifications for sach component of

this instrument.

CONTENTS

1. R3272 Specifications ...... T 11-2
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1. R3272 Specifications

I Measurement Function
Spectrum, OBW, ACP, Harm

Il Frequency Characteristics

@ Frequency range 9 kHz to 28.5 GHz
18 GHz to 60 GHz (With external mixer. Tunable up to 325 GHz)

Frequency range Frequency band | Harmonic mode(N)

9 kHz to 3.1 GHz
3.0 GHz to 7.5 GHz
7.4 GHz to 15.4 GHz

15.2 GHz to 23.3 GHz
23.0 GHz to 26.5 GHz

AWM 2 O
WK s =

@ Frequency read accuracy (Start, Stop, Center frequancy, Marker frequency)

+ (Frequency reading X Frequency reference accuracy + Span %
Span accuracy + 0.15 X Resolution bandwidth + 10 Hz)

@ Marker frequency counter

Resolution 1 Hz to 1 kHz
Accuracy (S/N =25 dB)  +(Marker frequency X Frequency reference accuracy +5 Hz XN+
1 LSD;

# LSD : Least Significant Digit

@ Frequency reference accuracy
+2 x 10-8 /Day
+1 % 107 Year

@ Frequency stability
Residual FM (Zero span} < 3Hz X Np.p/0.1seC
Drift Span=5 MHz, <20Hz x[Sweep speed(min} x N]
(After 1 hour warm-up)

@ Signai purity noise side band

Offset f=3GHz f>3GHz

10 kHz < -100 dBc¢/Hz < (-98+20 log Nj dBc/Hz
100 kHz < -110 dBc/Hz < (-108 + 20 log N} dBc/Hz

@ Frequency span
Linear span
Range 2 kHz to 28.5 GHz, Zero span
Accuracy +4 % (Span > 5 MHz)
+1 % (Span = 5 MHz)

110 Apr 28/95
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1. R3272 Specifications

@ Resolution bandwidth (3dB)
Range 300 Hz to 3 MHz, 5 MHz (1, 3, 10 sequence)
Accuracy + 20 % (Resolution bandwidth 1 kHz to 1 MHz})
+ 30 % (Resolution bandwidth 300 Hz, 3 MHz, 5 MHz)
Selectivity < 15:1 (300 Hz to § MHz)
@ Video bandwidth
Range 1 Hz to 3 MHz, 5 MHz {1, 3, 10 sequence)

@ Frequency Sweep
Sweep time 50 ms fo 1000s
Accuracy +5%
Sweep trigger Free run, Line, Single, Video, External
Trace / sec 10 times

Il Amplitude Range

@ Measurement range +30 dBm to Average indicated noise level

@ Maximum safe input
. Average continuous

power +30dBm {(1W) {input ATT=10 dB)
DC input ov
@ Display range 10 X 10 Div
Logarithmic 10, 5, 2, 1, 0.5 dB/Div
Linear (10% of the reference level)/Div

@ Reference level range

Logarithmic -105 dBm to +60 dBm (0.1 dB step)
Linear 1.25, V to 223 V {approx. 1 % step of the full scale)
@ !nput attenuator range 0 to 70 dB (10 dB step)

Il Dynamic Range

@ Average display noise level Frequency range Freg::dncy Noise lovel
10 kHz 0 -70 dBm
100 kHz 0 -80dBm

1 MHz to 3.1 GHz 0 -{115-1.55 xf(GHz)} dBm

3.0 GHz to 7.5 GHz 1 -110 dBm

7.4 GHz to 15.4 GHz 2 -103 dBm

156.2 GHz to 23.3 GHz 3 -96 dBm

23.0 GHz to 26.56 GHz 4 -90 dBm

{Resolution bandwidth : 1 kHz, Input attenuator : 0dB, Video
bandwidth : 1 Hz)

May 10/96 11-3
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1. R3272 Specifications

@ 17dB gain compression Frequency range Mixer input level

10 MHz -5 dBm

@ Spurious response
Second harmonic distortion

Second harmonic )

Frequency range distortion Mixer level

10 MHz to 3.0 GHz < .70 dBc -30 dBm

= 3.0 GHz <-100 dBc -10 dBm

Third-Order intermodulation distortion

. Third-Order Mi level

requency range intermodulation distortion ixer leve

10 MHz to 3.0 GHz <-75 dBc | -30dBm

> 3.0 GHz < .75 dBc -30 dBm

(12.5 kHz Separation, Resolution bandwidth : 300 Hz)

Image/Multiple/Out-of-Band response

Frequency range image/Multiple/Out-of-Band response
10 MHz to 18 GHz <-70 dBc
10 MHz to 23 GHz <-60 dBc
10 MHz to 26.5 GHz =-50 dBe
Residual response
Frequency range Residual response
1 MHz to 3.0 GHz =-100 dBm
300 kHz to 26.5 GHz <-90 dBm

(No input signal, Input ATT 0dB, 50( terminate)

11-4 May 10/96
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1. R3272 Specifications

Il Amplitude Accuracy

@ Frequency response

Flatness within the band ey
Flatness within the
Frequency range Frequency band
band

1 kHz to 3.1 GHz +1.5 dB 0

50 MHz to 3.1 GHz +1.0dB 0

3.0 GHz to 7.5 GHz +1.5dB 1

7.4 GHz to 15.4 GHz +3.5dB 2

15.4 GHz to 23.3 GHz +4.0dB 3

23.0 GHz to 26.5 GHz +4.0 dB 4

(Input ATT 10dB)

Additional error due to band switching

Frequency range Additional error

9 kHz to 26.56 GHz +5dB

{Calibration signal as the reference)

@ Calibration signal accuracy(30 MHz)
-10 dBm +0.3 dBm

@ IF gain error (After self-calibration)

Temperature range IF gain error
15 °Ct0 35 °C +0.5dB
0 dBm to -50 dBm
0°Cto b0 °C +0.6 dB
@ Scale indication accuracy (After self calibration)
Temperature range Logarithmic Linear

15 °C 1035 °C +0.2 dB/1 dB + 15% of reference level
' +1 dB/10 dB (Within 8 Div)
+1.5 dB/80 dB

0°Cto50°C +0.3 dB/1 dB + 20% of reference level
+1.2 dB/10 dB {Within 8 Div)
+1.5 dB/80 dB
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1. R3272 Specifications

@ Input attenuator switching error

Frequency range switching error

0 Hz to 12.4 GHz +1.1 dB /10 dB Step, Max. 2.0 dB
12.4 GHz to 18.0 GHz +1.3 dB/ 10 dB Step, Max. 2.5 dB
18.0 GHz to 26.5 GHz +1.8 dB/ 10 dB Step, Max. 3.5 dB

(10 dB as the reference ; at 20 to 70 dB)

@ Resoclution bandwidth switching error

Temperature range switching error
15 °Cto 35 °C =+0.3dB
0°Cto 50 °C =+0.5dB

(Resolution bandwidth: 300 kHz reference, after self-calibration,
3 x Resolution bandwidth=: Span, 300 Hz to 3 MHz)

@ Puise guantization error {In pulse measurement mode, PRF > 500/Sweep time)
Logarithmic 1.2 dB (Resolution bandwidth= 1 MHz)
3dB  (Resolution bandwidth =3 MHz)
Linear 4% of the reference level {Resolution bandwidth= 1 MHz)

12% of the reference level {Resolution bandwidth =3 MHz)

B Analog Demodulation

® Spectrum demodulation

Modulation type AM, FM
Audio output internal speaker, earphone jack, sound volume adjustable
Dermodulation duration 100ms to 1000s

B 'nput/Output

& BRFinpui
Connector N-type fernale(Can be converted to SMA type.), Front Panel
Impedance 50  (nominal)
VSWR (Frequency setting input ATT=10 dB)

< 1.5: 1 (£3 GHz) (nominal)
< 2.5:1 (> 3 GHz) {nominal}

# 1st'LO output

Connector SMA female, Front panel
Impedance 50 Q (nominal)
Frequency 3.421 MHz to 7.921 GHz
Amplitude > +5 dBm

11-6 Dec 20/97
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@ Calibration signal output
Connector
Frequency
impedance
Amplitude

1. R3272 Specifications

BNC female, Front panel

30 MHz x (1 % Frequency reference accuracy)
50 £ {(nominal)

-10 dBm +0.3 dB

® 10MHz frequency reference input/output

Connector

Output impedance
Output frequency
accuracy

input/output amplitude
range

@ 21.4MiHz IF output
Connector
impedance

#® 421MHz IF output
Connector
Impedance

@ Video output
Connector

& X axis output
Connector
impedance
Amplitude

@ Y axis output
Connector
Impedance
Amplitude

@ Z axis output
Connector
Ampilitude
During sweep
Blanking

@ External trigger input
Connector
Impedance
Trigger level

@ Gate input
Connector
Impedance
Sweep stop
Sweep

Sep 25/95

BNC female, Rear panel
50 { (nominal)

10MHz X Frequency reference accuracy

-5 dBmto +5 dBm

BNC female, Rear panel
50 & (noeminal)

BNC female, Rear panel
50 £ (nominal)

VGA(15 pin, female), Rear panel
540 x 480 dot VGA equivalent

BNC female, Rear panei
1 k) {nominal}, DC connection
approx. -5 Vto +5V

BNC femate, Rear panel

220 & {(nominal)

approx. 2 Vin full scale (10dB/DIV)
maximum approx. -3V to 5V

BNC female, Rear panel
TTL level
High level
Low ievel

BNC female, Rear panel
10 k2 (nominal), DC connection
TTL level

BNC female, Rear panel

10 k&2 (nominal)

During low mode at TTL level
During high mode at TTL level
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1. R3272 Specifications

@ Voice output{Demodulation audio)

Connector
Power output

@ Plobe power
Voltage
Current

@ 0
GPIB
RS-232
P-I/O
EXT-KEY

@ Direct print
@ WMemory card
Connector

@ Program ioader

Srnall-size monophaonic jack, Front panel
Maximum 0.2 W, 8 & (nominal)

4 pin connector, Front panel
+12.68V, -12.6V
Max. 100mA each

|IEEE-488, bus cannector, Rear panel
D-SUB 9 pin, Rear panel

D-SUB 25 pin, Hear panel

DIN, Front panel

Output with 'ESC/P' or "HP PCL' command

2 slots, Front panel
JEIDA-Ver 4.0 / PCMCIA 2.0 or more

Option

B General Specifications

@® Temperature and humidity
During operation
When stored
Relative Humidity

@ PFower source

During 100VAC operation
Rated Voltage
Power consumption
Frequency

During 220VAC operation
Rated Voltage
Power consumption
Frequency

@® Mass

@ Eimensions

11-8*

0°C to 50°C
-20°C to 60°C
85% or below

100 Vio 120V
300 VA or below
50 Hz/60 Hz

220V to 240V
300 VA or below
50 Hz/60 Hz

16.5 kg or helow

{Excluding optional blocks, front cover, and accessaries)

Approx. 177 mm {Height) % 350 mm (Width) x 420 mm {Depth)

(Excluding the handle, feet and frant cover)
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in this appendix, you will find a glossary, a menu lists and

list of messages.
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1. Glossary

[B]
Bandwidth Accuracy

The bandwidth accuracy of the IF filter is
expressed by the deviation from the nominal
value of the 3dB-lowered point. This
efficiency has almost no effect on
measurement of normal signals of
continuous level, but it should be taken into
consideration when measuring the level of a
noise signal.

Bandwidth Switching Accuracy

Several IF filters are used to aobtain optimal
resolution (in signal spectrum analysis)
according to the scan width. When switching
from one IF filter to another while measuring
one and the same signal, an error is
generated for the difference in loss. This
error defined as the bandwidth switching
accuracy.

1dBA

N

Figure A-1 Bandwidth Switching Accuracy
[E]

Eiectromagnetic compatibility (EMC)

The ability of a system to opetate without

producing or being affected by
electromagnetic interference.

A-2

Electromagnetic interference (EMI)

Electromagnetic interference (EMI) is a
disturbanse in the reception of desired
signals caused by unwanted slectromagnetic
energy, or something. EMI ¢can be caused by
any source of EM energy, such as (list a
pertinent rew). Modern circults are designed
to produce as littte EM energy as possibie,
but since the EM can not be completely
gliminated. the cabinets containing EM-can
not equipment are shielded to exclude EMI.

[F]

Frequency Response

This term represents amplitude
characteristics (frequency characteristics) for
a given frequency.

In the spectrum analyzer, frequency response
means the frequency characteristics
(flatness) of input attenuator and mixer for the
input frequency, and is given in A dB.

[G]
Gain Compression

If the input signal is greater than a certain
value, the correct value is not displayed on
the CRT and the input signal appears as if it
were compressed. This phenomenon is called
gain compression, and is a expresses the
linearity of the input signal range. Max gain
compression is 1dB.

[l

IF Bandwidth

The spectrum analyzer uses band pass filter
(BPF) to analyze the frequency components
contained in the input signal. The 3dB
bandwidth of the BPF is called the IF band
{See Figure A-2(a)).

The BPF characteristics should be set
according to the sweep width and the sweep
speed used for the waveform.
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This spectrum analyzer sets the optimal
value according to the sweep width. In
general, smaller bandwidths inprove
resolution. Therefore, the resolution of the
spectrum analyzer can be expressed by the
narrowest IF bandwidth {See Figure A-2 {b)).

L TY

!

1. Glossary

To compensate for this, the sideband of the
analyzer itself is defined so that signals out of
the sideband can be analyzed in a certain
range. This range is called the noise
sideband.

The spectrum analyzer's noise sideband
characteristics are expressed in the following
example.

Example:
Suppose the IF bandwidth is 1kHz, -70dB
at 20kHz apart from the carrier. The
noise level is normally expressed by the
energy contained in the 1Hz bandwidth,
{See Figure A-3 (). )

IF bandwidth Resolution
{a) (bl
Figure A-2 |F Bandwidth
[M]

Maximum Input Level

This is the maximum level allowed for the
input circuit of the spectrum analyzer. The
level can be modified by the input
attenuator.

Maximum Input Sensitivity

This is maximum sensitivity of the spectrum
analyzer to detect signals. The sensitivity is
affected by the noise generated by the
spectrum analyzer itself and depends on the
IF bandwidth., The maximum input sensitivity
is normally expressed as the average noise
fevel in the minimum IF bandwidth of the
spectrum analyzer.

[N]
Noise Sideband

The spectrum analyzer efficiency is lowered
by the noise generated in the local oscillator
and phase lock loop of the analyzer itself,
which will appear in the vicinity of the
spectrum on the CRT.

May 10/96
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70 dB
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{a) (b 20%Hz

Figure A-3 Noise Sideband

if this is expressed in 1Hz bandwidth:
Since the value is -70dB when the
nandwidth is 1kHz, the signals within the
1Hz bandwidth will be lower than this by
about 10 log 1Hz/A1kHz [dB] , or about
30dB; consequently, it is expressed as

-100dB/Hz at 20kHz apart from the
carrier when the IF bandwidth is 1kHz.

[O]
Occupied Bandwidth

Moduiation causes the frequency spectrum of
an EM signal to spread significantly. The
occupied bandwidth is the portion of the
signals that contains 99% of the total average
power radiated (See Figure A-4).
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1. Glossary
Occupied bandwidth_
— P=094
g 3 | /
2 : ‘
2 N
£ VA /
\ P=0. 3%
P=0.5% ¥ /
LV ¢
0 /ﬂ’fﬂﬁ Nk
0 FL FU

Frequency

e Reference level
PN |

i

Figure A-4 Occupied Bandwidth
[Qj]
Quasi-Peak Value Measurements

In radio communication, EMI usually appears
as an impulse. To evaluate this interference,
the analyzer uses the noise power in
proportion to the peak value. The
measurement bandwidth and detection
.constant used for this evaluation are called
guasi-peak value measurements,and are
detarmined by JRTC specifications (in
Japan) and CIiSPR specifications
{international).

[R]
Reference Level Display Accuracy

When reading the absolute level of an input
signal on the spectrum analyzer, the level is
determined by the distance in dB from the
uppermost scale on the screen. The level
set for this uppermost scale is called
reference level.

The reference level is modified by the IF
GAIN key and the input attenuator, and
displayed in dBm or dBg The absolute
accuracy of this display is the reference
level accuracy.

A4

Figure A-5 Reference Level
Residuai FM

The short-pericd frequency stability of the
local oscillators built in the spectrum analyzer
is expressed as residual FM. The frequency
width fluctuating per unit time is expressed by
p-p. This also determines the measurement
limit value when measuring the residual FM of
the signal .

Residual Response

Residual response is a measure of how much
(in the input level calculation) the spurious
signal generated in the spectrum analyzer is
suppressed. Residual response is generated
by leaks of particular signals such as local
oscillation output in the spectrum analyzer.
This should be taken into consideration when
analyzing a precise input signal.

Resoiuticn Bandwidth Selectivity

The band pass filter normally attenuates
Gauss distribution instead of so-called
rectangular characteristics. Consequently, if
two adjacent signais of different sizes are
mixed, the smaller signal "hides” at the tail of
the larger signal {See Figure A-6).

Therefore, the bandwidth at a certain
attenuation range (60dB) should also be
defined. The ratic between the 3dB width and
60dB width is expressed as the bandwidth
selectivity.

Apr 28/85
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i
60 dB
(@) Separation of {b) IF Fiiter
Signals at Selectivity

Different levels

Figure A-6 Bandwidth Selectivity

[S]
Spurious Response

This is distortion caused by the higher
harmonic spurious signal generated in the
input mixer when the signal level is
increased.

The range that can be used without
distortion varies according to the input level
of the basic wave. In the example shown
Figure A-7 , the range is from -30dBm to -
70dB. If the input signal level is too great,
the input attenuator is used to decrease the
signal fed to the mixer so that a proper input
level can be obtained.
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Figure A-7 Spurious Response
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Spurious Signals

Spurious signals are undesired signals that
can interfere with the target signal. Spurious
signals can be divided into several types as
follows:

Higher Harmoni¢ spurious

This is the higher harmonic level
generated by the spectrum analyzer itself
{normally in the mixer circuit) when an
ideal undistorted signal is fed to the
analyzer. This also means the efficiency
to measure higher harmonic distortion.

Adjacent spurious

This is the small spurious signal
generated in the vicinity of the spectrum
when a pure, single-spectrum signal is
fed to the spectrum analyzer.

Non-higher Harmonic spurious

This is a spurious signal of a certain
inherent frequency generated by the
spectrum analyzer itself. This is also
called residual response.

vl

Voltage Standing Wave Ratio (VSWR)

This is a constant that represents the
impedance matching state. It is expressed as
the ratio between the maximum and minimum
vaiues in the standing wave generated as a
combination of progressive wave and
reflected wave in the spectrum analyzer
ioaded against the ideal nominal impedance
source. This is a variation of reflection factor
and reflection attenuation amount.

In FigureA-8 , the value of signal E, received
at the receiver (spectrum analyzer input) is
identical to that of Eg if Ep is transmitted to
the receiver without impedance mismatching.
If the signal is compretely reflected due to
mismatching of the receiver and returned to
the transmitter, the ratio of reflection, i. e. ,
the reflection factor can be expressed as
follows, assuming ER as the reflected wave
size:
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1. Glossary

Reflection factor I = Reflected wave ER
/ Transmitted wave Eo

Return loss {dB) = 20log ER / Eq [dB]
VSWR = (Eg + ER)(Ey - ER)

The relationship to the reflection factor will
be:

VSWR = (1+ | T | y1-1{T1)

The VSWR will be in the range 1 to =, The

matching state is improved as the value
approaches 1.

{Signal to be Spectrum
measured) analyzer
Transmitter Recetver
Eo — “ e
Transmitted Reflected

wave wave

Figure A-8 VBWR

[Y]

YiG-tuned Oscillator

This was first reported by Griffiths in 1946,
Garnet ferrites such as YIG (Yttrium-iron
garnet) monocrystal show extremely sharp
electron spin resonance in the microwave
area, and has a resonance frequency in
proportion to the direct-current magnetic
field applied over a wide frequency range.
Therefare, YIG crystals can be used for
wide-range electroni¢ tunig, c¢hanging the
current exciting the elector magnet that
generates direct current magnetic field. YIG
crystals are used in the local sweep
generator of the spectrum analyzer and in
other devices such as auto microwave
frequency counters.

A-B

[Z]
Zero Span
The spectrum analyzer sweeps at any
frequency aiong the horizontal axis as the

time axis but will not sweep in zero span
mode.
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2. dB Conversion Formulas

Definitions
0dBV = 1'Vrms
(0dBm = 1mW

0dBuV = 1pVrms
0dBpw = IpW
Conversion formulas

If R =50£2:

dBV = (dBm - 13dB)

dBpV = (dBm + 107dB)
dBpVemf = {dBm + 113dB)
dBpw = (dBm + 90dB)

Examples

Converting 1mV into dBpV:

Converting O0dBm into dBpLV:

Converting 60dBLLY into dBm:

YdBpV = 20log

YdBpw = 10log

YdBV = 20log 32

YdBm = 10log XMW

pv
XpW
1TpW

lmW
Xpv.

fR=75Q:
dBV = (dBm - 11dB)

dBpV = (dBm + 109dB)
dBuVemf = {dBm + 115dB)
dBpw = (dBm + 950dB)

ImV 3_
20log LV 20log 107 = 60dBpV

0dBm + 107dB = 107dBuV(R = 50€)
0dBm + 109dB = 109dBuV{R = 750)

{ 60dBLV - 107dB = -47dBm(R = 50Q)

60dBUV - 109dB = -49dBm(R = 75Q)
. . ) 10Vim
Converting 10V/m into dBuV/m; 20log = 140dBpv/m
1nvim
Relationship between dBm and Watt

+50dBm | +40dBm | +30dBm | +20dBm | +10dBm | +0dBm ~-10dBm -20dBm -30dBm

100W 1OW 1W 100mwW 10mW ImW 0.1lmw 0.0ImW | 0.001mW
Nov 30/98 A-7
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3. Menu Lists

SPECTRUM
W
— i
S A T Voo A R VA
: Peak Search : . Peak List:  Channei ' Resolution
: : : freg . Power . . 1kHz :
Counter -~ . Peak List | : Total ' Resolution
! Level i © Power : § 100Hz :
Power List OFF Average Resolutic
Meas Power 10Hz
Spurious return Carrier  Resolution
Power § : iHz
more ey © return + Counter
1/2 ; ' ? : Oy [OFE]
MKR Move
return
Sound ! i Sound
; i CAM]] [PM
Noise/Hz ?"———~——- E dBm/Hz 5 © Volume
more 2/2 é dBu V/JHz MKR Pause
; Time
dBe/Hz Squelch
CON] [OFES:
Noise/Hz 2 éSound OFF
OF}? . .
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3. Menu Lists

Recall
Register
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File

____________________
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Reg/File

,,,,,,,,,,,,,,,,,,,
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3. Menu Lists

....................
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Save

...................

Save

SHIFT SAVE
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o
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--------- ‘r*‘“-w i Clear Clear Save
Save ; REGH#1 REG#6 REG#1
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peenemannenooeen Clear Clear Save
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-------------------- Clear Ciear Save
Save SEm— REG#3 REG#E REGH#3
Flie o S B e E TR )
------------------- Clear Clear Save
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------------------- Clear Clear Save
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fo o S O S S REGHIP
:E;ATA-EZE:1S more 1/2 i~ return more 1/2
Setup ' :
MEM Card & ] 0 ] rrerermrrmmrat e e e
___________ R R
N Save | Default
l Clear 1 freeeomeermmnn ey
l List return
------ R RRRREEET ECEEETEREEEEERRERY Reg/File
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All Reg/File Enter
------------------------------------- Title
Format Release @ j---emmememmmem
Card A Protect Write
------------------------------------ Protect
Format return i
Card B c o+ Select
...................................... Ite .
return. ¢+ g EARRERERH
Rename
return
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3. Menu Lists
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_________ lj ] e l
dB/div } dBm poox : : 10dB/DIV f
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Ref Offset | dB & Vent x 10 1dB/D 1Y

§|ln'| | OFF é

dBpW return 0. 3dB/DIV
Watts return
Volts
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........................................................
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3. Menu Lists
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Screen © return
Reset
INPUT l —1
E””b’{f';;{""é Correction | | [ ITQ'SP:JE%}‘TWE - é };s"""i e
v Mixer i : Correction — ! Cursor EBamiSelect + Cursor
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.............................................................................
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3. Menu Lists
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4. Restriction on the IC Card

Some cards that even comply with the JEIDA standards cannot be written, read or formatted in this
mstrument. Please do not use especially the cards that have no attribute memories in them or the
cards that have. the information of the atiribute memories not accurate. Those cards that can be used
in PC and s0 on cannot be used in this instrument.

The restrictions of the usable cards in this instrument are described below.

B Usable Cards

@ SRAM Card
It is permitted to be handled as & floppy disk device.

B Nonusabie Cards

JEIDA 4.0 {PCMCIA 2.0) or higher and have capacity 64KB or larger.
Work with both of that with attribute memory and that without attribute
memory.
Deal with the cards that have no attribute memories or have no
contents even if there are the atiribute memories as below.
- Write/Read-out/{Physical/l.ogical) Format enable
- It is dealt with as the sector placed at the head of the common
memory without single partition/ECC (Error Check Cord).
Deal with the cards that have only the level1 device information as the
attribute information as below.
- Write/Read-out/(Physical/Logical) Format enable
- It is dealt with as the sector placed at the head of the common
memory without single partition/ECC (Error Check Cord).
Deal with the cards that have up to the level2 format information as
the attribute information as below.
- Physical format disable
- It depends on that it is with ECC or without ECC that it enables or
disables to read-out or to write.
Without ECC: Read-out/Write/Logicai format enabte
With ECC: Only Read-out enable
The cards that have plural partition comply with only the partition that
is described in the first format information. (Only in the case that
partition is the basic DOS partition.)

EPRCOM card/Flash memory card

Independent on With attribute memory/Without attribute mernory.
DRAM card

/O card

May 10/96
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5. List of Messages

Massage Explanation Error No.
Sound demedulation is working. Sound demodulation is working. 1
Please turn off the Sound mode.
[CW 1/2]
Vertical scale is Linear mode. Vertical scale is set in the Linear mode. 2

Please select any dB/div scale.
[Level- > dB/div]

Preselector is been tuning. Preselector is been tuning. 3
Please select Manual Peaking.

{Freq 2/2]
This parameter is fixed while. This parameter is not able to be changed 4
Preselector Peaking. while Preselector Peaking.

[Freq 2/2]
Span is set 0 Hz. It is set in Zero Span. 5

Please change a span.

OBW, ACP or HARM is working. Standards measurement is in execution. _ 6
Please quit the measure.

Blank trace is selecied. It is not able to be executed because it is 7
Please select Write mode. set in Blank trace.
[Format->Trace A]

Not available on baseband freq. it is not able to be executed on Baseband 8
Please move marker and execute. frequency.
Power Measure is working. Power Measure is working. 8

Please turn off each item.
[CW->Power Meas]

Signal Track is working. Signal Track is working. 10
Please turn off Signal Track.
[Marker 1/3]

Noise/Hz is working. Noise/Hz is working. 11
Please quit the Noise/Hz.

[CW 2/2]
Only dBm and dBuV is usefui while It is not possible to select because 12
Noise/Hz is been working. Noise/Hz is been working.
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B. List of Messages

Massage Explanation Error No.

Counter is working. Counter is working. 13
Please turn off the Counter.

[CW 1/2]
AMKR is not active. The delta marksr is not active. 14
Please activate the AMKR.

[Marker 1/3}
External Mixer is selected. The exiernal Mixer mode is selected. 15
Please set the Mixer INT.

finput 1/1]
Mixer is fixed in Multi Screen mode. The mixer cannot be changed in Multi 16

{Window 1/1] Screen mode.
Not available in Multi Screen, It is not possible to execute in Multi 17
Please reset Multi Screen mode. Screen mode.

[Window 1/1]
View or Blank trace is selected. It is not possible to execute in View/Blank. 18
Please select Write mode.

[Format- >Trace A]
Trigger source is not Video. Trigger source is not Video. 18
Please seledt Video trigger.

[Sweep- > Trigger Source]
MKR is not on Trace A. The marker is not on Trace A. 20
Please execute Trace MKR Move.

[Marker 3/3]
Signal ldent is working. Signal Ident is working. 21
Please turn off Signal Ident.

[Input 1/1]
Vertical scale is not 10 dB/div. The vertical scale is not 10 dB/div. 22
Piease select 10 dB/div.

[Level- > dB/div]
Parameter is set over the scale. The parameter is not correctly set. 23
Piease check the data.

[ACP 1/1]
Calculated power is out of range. The calculated power is out of range. 25

A-20
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5. List of Messages

Massage Explanation Error No.
Edit table is opened. it is not possible to execute in the Edit 26
Piease return to execute menu. mode.
Frequency table is empty. There are no table data. 27
Please edit a table and execute.
Calibration signal was not detected. There is no CAL signal connected. 28
Please check CAL OUT signal.
Internal Mixer is selected. The internal Mixer mode is selected. 37
Please set the Mixer EXT.
[Input 1/1]
LOSS : Freq is turned on. it is in the mode of frequency correction. 38
Please turn the correction off.
[Input-> Ext MIX Config]
Trace Average is working. Trace average is working. 39
Please turn Average off.
[Format->Trace A}
Not available while Zooming. It i5 not possible 10 execute while Zooming. 42
Printer is not ready. It is not possible to print. Please check the 300*
Please check a printer setting. printer setting.
Printer cable problem. The printer cable is in trouble. Please 301"
Please check a cable or connection. check a cable or connection.
Printer is not active. The printer is not active. 302*
Plotter cable probiem or The plotter cable is defective or the plotter 303~
Piotter is not active. does nct operate.
INPUT ATT: It is a failure of the Calibration. 400
Calibration failure.
IF STEP AMP FAILURE: It is a failure of the Calibration. 401
Please verify [EXT reference and setting. Please verify the 10 MHz reference setting.
Then repeat. Change the setting of the reference or
connect the EXT reference correctly and
then try the calibration again.
LOG LINEARITY: it is a failure of the Calibration. 402
Calibration failure.
Nov 30/98 A-21
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5. List of Messages

Massage Expianation Error No.
TOTAL GAIN: It is a failure of the Calibration. 403
Calibration failure.
RBW SWITCHING: It is a failure of the Calibration. 404
Calibration failure.
AMPTD MAG: It is a failure of the Calibration. 405
Calibration failure.
Calibration data is not enough. It is not possibie to execute because some 406
Please execute CAL ALL. calibration data is missing.
NORMAL ADC: it is a failure of the Calibration. 409
Calibration failure.
Hllegal parameters. The specified parameters are iliegal. 600
llegal file or device name. The file or device name is illegal. 501
Software version unmatched. Software version is unmatched. 602
Cannot format a device. (Note) The memory card cannct be initialized. 603
Cannot rename a file in RAM disk. The file name in RAM disk cannot bs 604

changed.

Broken saved block data. The saved data is lost. 605
Device already exists. The device already has been selected. 806
Device not found. There are no devices. 607
Device not ready. The device cannot be referred. 608
Directory not found. There are no directories. 608
File already exists. The file already exists. 610
File not found. There are no files. 611
Invalid BPB. BPB is invalid. The card needs to be B12
Please format a card. initialized.
Cannot delete a file. It is not possible delete because it is a 613
{read-only fiie) read-only file.
No disk space. Card/Disk capacity is full. 614
Read-only file. it is the read-only file. 615

Note:

if the connection of memory card is bad, try format again afier the insertion and exiraction of

it

A-22
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5. List of Messages

Massage Explanation Error No.

Read-only media. It is the read-only media. 616

Read-cnly volume. The card is in the write protection. 617

Invalid boot sector signature. The boot sector signature cannot be 618
recognized.

CRC error. CRC error occurred. 619

File or register empty. It is impossible to recall a file or register 634
that is empty.

Broken Freq-Corraction data. An error of the frequency characteristic 21"

Please report to qualified service person. | correction data occurred.

Handshake error occurred to TBC. A handshake error occurred. 622~

Please report to gqualified service person.

The last process is in progress. The process in progress becomes to be 800

the last one by pressing STOP key.

Note :it is possible to read error numbers by using the GPIB query, "ERRNO?", but
impossible to read codes marked by (*).

Nov 30/98
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Y Setting

il
1dB gain compression . .......
1st LOoutput . .............
10MHz frequency reference
input/output

21.4MHz IF output

A21MHz (Foutput . ..........

Amplitude Accuracy
Amplitude Condition for Next Peak
Search
Amplitude Range
Analog Demodulation
Average display noise level
Averaging Mode

[B]
Back Up of the Memory Card
Block Diagram .. ...........

[C]

Calibration signal accuracy
(30MHzZ} ....... ... ...
Calibration signal output
Carrier frequency (fc)
Case that abnormality occurs . . .
Center Frequency ...........
Changing the supply voltage
Checking Power Requirements
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Clear File menu
Clear Register menu . ........
Command Syntax ...........
Condition register . ..........
Connectable Printer
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Data setting
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Dimensions
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DISPLAY CONTROL Section ...
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Disusable Cards ............
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Enable register . ............
ENTRY Section
Event Enable Register .. ......
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Example of the program with using
the status byte
Explanation of ACP {Adjacent
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Function
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Explanation of Limit Line

Menu .......... ...,
Explanation of Next Peak Search
Menu . ... i
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Explanation of Reference Level
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Explanation of START Lurnp
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Gateinput . ........... ...
General Specifications
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GPB ... i s
GPIB Interface Functions . ... ..
GPIBSetup ...............

[H]
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measuring function ..........
Headar
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7-29

7-33
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7-7
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7-45
7-48
7-47
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VOoftracedata ............
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IF Section . ....c.ovonn...

Input Attenuator (ATT)
Input attenuator range ... .....
input attenuator switching error
Input buffer
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Above . ... ...
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InputKey .......cvvreovon.
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Label Function .............
Labeiing Procedure . .........
Life Span of the Back Up Battery
Listener .......... ... ...,
Local Lockout (LLO) .........
LOG A/D Section ...........

[M]
Marker frequency counter .. ...
Marker OFF . ..............
Marker ON ... ... ... .......
MARKER Section ...........

6-9
6-11
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11-8
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11-5
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Marker —
Maximum safe input
Mean power Pave (dBm) ......
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Measurement Function
Measurement of power
Measurement range
MEASUREMENT Section
Measurement with normal marker
Measuring method
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Memory Card Specifications
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Message Exchange Protocol
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MKR=CF function
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MKR=REF function
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Multi-marker mode
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Noise/Hz measurement . ......
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Numeric data
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Qutput buffer
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Qutput to the Printer .........
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[P]
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Peak Search
Peak Search Level Changing
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Save Registermenu .. ....... 7-67
Scale indication accuracy
(After self calibration) ........ 11-5
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Selected Device Clear (SDC) . . . 8-8
Selecting AUTO of Coupled
Functions ................. 7-12
Serial Polling Enable (SPE) .. .. 8-7
Set condition of the display screen  6-3
Setting ..... e 4-2
Setting of External Mixer
Condition ................. 7-15
Setting of GFIB address ... ... 8-4
Signal purity noise side band ... 11-2
Signal Track Mode . ......... 7-33
Sound function ............. 7-63
Space (space character) ...... 8-10
Specification of the
Cutput Form . ....... ... ... 6-13
Spectrum demodulation . ... ... 11-6
Spurious measurement ... ... . 7-62
Spurious response ... .. ... .. 11-4
SRAM Card ............... A-18
Standard Event Register ...... 8-21
Standard Operation Status
Register . ............. ... 8-18
Status Byte Register .. ....... 8-19
Status Register . ........... 8-13
Status Register Structure .. ... 8-13
Status Register Types ........ B8-14
Step key and data knob . ... .. 3-8
Storage ... ..o 1-10
SweepKey .......... .. ... 7-45
Sweep Mode Switching .. ..... 7-51
SweepTime ............... 7-50
Sweep Time Setup Menu ... .. 7-51
[T]
Take Control (TCT) .......... 3-8
Talker ......... ... 8-2
Temperature and humidity ... .. 11-8
Ten-key and unitkey ........ 3-8
The trace data and the
tabledata ................. 6-3
To carry the device by hand ... 1-10
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Spectrum Analyzer
OPERATION MANUAL

How to Use This Manua/

How to Use This Manual

The following describes the structure of this manual.

® Part 1, Whole explanation for R3465
& Part 2. Performance test {Calibration)
Applicable instruments are the R3465, R3272, R3263 and R3463.
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1.1 introductory Description and UUT Performance Requiremenis

1. PERFORMANCE TEST (CALIBRATION;

1.1 Introductory Description and UUT Performance Requirements

This procedure describes the performance test of the modulation spectrum analyzer R3465/3463
and the spectrum analyzer R3272/3263.

The unit being test will be referred to hersin as the UUT (Unit-Under-Test).

UUT Environmental range :TEMP. 20°C to 30°C RH 85% or less
UUT Warm-up/Stabilization period requirements  : 60 minutes
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1.1 infroductory Description and UUT Performance Reqguirements

Table 1-1

UUT Performance Reguirements {1 of B)

Unit-Under-Test

(UUT) Performance Specifications Test Method
Parameter/Function
1. Frequency Frequency Readout Accuracy: Signals are input from

Readout Accuracy
and Frequency
Counter Marker

< * [Frequency reading x Frequency Reference
Accuracy) + (Span X Span Accuracy)
+{0.15 x RES.BW)} + 10 Hz]

the SG where high-
pracision frequency
standard is set as the

Accuracy. reference frequency
Span Accuracy: for measurement.
Span>5 MHz 4%
Span=5 MHz +1%
Marker Frequency Counter Accuracy:
< # [{Marker Frequency X Frequency Reference
Accuracy) + (5 Hz X N) + 11.SD]

2. Frequency Frequency: <1 x10 7/year The frequency of CAL
Reference Output <2310 8/day OUT signal locked to
Accuracy. the internal 10 MHz

reference is measured
with the counter.

3. Noise Sidebands |f=3 GHz: Good noise sideband

10 kHz offset< — 100 dBc/Hz signals are input for
100 kHz offset< — 110 dBc/Hz measurement,
f=>3 GHz:
10 kHz offset < {—98 + 20 log N) dBe¢/Hz
100 kHz offset< {— 108 + 20 logN) dBc/Hz
4. Frequency Span Linear Span: Signals at two
Accuracy < *4% {Span>5 MHz) frequencies according
< 1% (Span=5 MHz) to each span are input
to measure the
difference between
the frequencies.

5. Resolution HRange Accuracy: CAL OUT signals are
Bandwidth 300 Hz to 3 MHz, 5MHz; 1, 3, 10 sequence input for
Accuracy and +20% 1 kHz to 1 MHz measurement.
Selectivity +30% 300 Hz, 3 MMz, 5MHz

Selectivity :
<15:1 300 Hz to 6 MHz
Resolution Bandwidth -
Resolution Bandwidth

5 MHz {50 dB/3 dB)
300 Hz to 3 MHz
{60 dB/3 dB)
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1.7 Introducfory Description and UUT Performance Reguirements

Table 1-1 UUT Performance Requirements (2 of 6)

Unit-Under-Test

(UUT) Performance Specifications Test Method
Parameter/Function
6. Resolution 300 Hz to 3 MHz RBW: CAL QUT signals are
Bandwidth < +0.3 dB {Reference to 300 kHz RBW) |input for
Switching (3 x RBW = Span) measurement.
Uncertainty
7. Displayed (1 kHz res BW, 0 dB input attenuator, 1 Hz video No signal is input and

Average Noise
Level

fitter)

R3465:
—~70 dBm 10 kHz
—80 dBm 100 kHz

— {1156 —1.55f(GHz)} dBm
1 MHz to 3.0 GHz

—115 dBm 1.7 GHz to 7.0 GH=z

—115 dBm 6.9 GHz to 8.0 GHz
R3272:

—70 dBm 10 kHz

—80 dBm 100 kHz

—{115—-1.55{(GHz)} dBm
1 MHz t0 3.1 GHz

—110 dBm 3.0 GHz to 7.5 GHz

—103 dBm 7.4 GHz to 15.4 GH=z

— 96 dBm 15.2 GHz to 23.3 GHz

— 80 dBm 23 GHz to 26.5 GHz
R3263/3463;

—70 dBm 10 kHz

—80 dBm 100 kHz

—{115—1.55f(GHz)} dBm
1 MHz to 3.0 GHz

average noise level at
each frequency is
measured.
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1.1 introductory Description and UUT Performance Requirements

Table 1-1 UUT Performance Requirements (3 of 6)

Unit-Under-Test
(Uum Performance Specifications Test Method
Pararmeter/Function
8. Gain Compression —5 dBm mixer input level> 10 MHz Two signalfs are input
(1 dB) simultaneously to
measure the level at
which one of the
signals is lowered by
1 dB,
9. Residual {no signal at input, 0 dB input Attenuator, 50 No signal is input and
Response {ermination) the test is terminated
R3465: at 50 .
< —100 dBm ‘ 1 MHz to 3.0 GHz
< —90 dBm ] 300 kHz 1o 8.0 GHz
R3272:
< —100 dBm l 1 MHz to 3.0 GHz
< —90 dBm ’ 300 kHz to 26.5 GHz
R3263/3463:
< --100 dBm [ 1 MHz to 3.0 GHz
< 90 dBm | 300 kHz to 3.0 GHz
10. Second Harmonic | R3465: The lowpass filter is
Distortion . connected to the SG
frequency range mixer level
output for
<—-70dBc | 10 MHz to 3.0 GHz —30 dBm | measurement.
< -390 dBc >1.7 GHz ~—10 dBm
R3272:
frequency range mixer level
< --70 dBc 10 MHz to 3.0 GHz —30 dBm
<100 dBe >3.0 GHz -~10 dBm
R3263/3463:
freguency range mixer level
< —70 dBe 10 MHz to 3.0 GHz -~ 30 dBm
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1.1 Introductory Description and UUT Performance Requirements

Table 1-1 UUT Performance Requirements (4 of 6)
Unit-Under-Test
(UUT) Performance Specifications Test Method
Parameter/Function
11. Third Order Separation: 12.5 kHz Two neighboring

Intermodulation

Resolution bandwidth: 300 Hz

signals are input

Distortion Video bandwidih: 3 Hz or less simultaneously for
measurement.
R3465:
frequency range mixer level
<—75dBc | 10 MHz to 3.0 GHz —30 dBm
< —75 dBc >1.7 GHz ~30 dBm
R3272:
frequency range mixer level
<—75dBc | 10 MHz to 3.0 GHz — 30 dBm
<75 dBc >3.0 GHz —30 dBm
R3263/3463:
I frequency range | mixer level
<—75dBc | 10 MHz to 3.0 GHz | —30dBm
12. Image, Multiple, R3465: Signals allowing

Out of Band
Response

< —70 dBc {10 MHz to 8 GHz)

R3272:
< —70dBc {10 MHz to 18 GHz)
< ~60 dBc (10 MHz to 23 GHz)
< -50 dBc (10 MHz to 26.5 GHz)

R3263/3463:
< —70 dBc {10 MHz to 3 GHz)

image, multiple and
out of band response
as against the center
frequency are input
for measurement.
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1.1 Infroduciory Description and UUT Parformance Requirements

Table 1-1

UUT Performance Requirements (5 of B)

Unit-Under-Test
{(LUUT)
Parameter/Function

Performance Specifications

Test Method

13. Frequency

10 dB input attenuator

The signal level of SG

Hesponse R3465:; at a certain fevel on
1.5 dB 9 kHz to 3.0 GHz the screen is
+1.0 dB 50 MHz to 3.0 GHz measured at each
+1.5dB 1.7 GHz to 7.0 GHz frequency with the
+1.5dB 6.9 GHz to 8 GHz power meter.
Frequency Response Referenced to CAL Signal:
+3dB 9 kHz to 8 GHz
R3272;
+1.5dB 9 kHz to 3.1 GHz
+ 1.0 dB 50 MHz to 3.1 GHz
+1.5dB 3.0 GHz to 7.5 GHz
+3.5dB 7.4 GHz 0 15.4 GHz
+4.0 dB 15.4 GHz to 23.3 GHz
+4.0 dB 23 GHz to 26.5 GHz
Frequency Response Referenced to CAL Signal:
+5dB 9 kHz to 26.5 GH=z
R3263/3463:
+1.5dB 9 kHz to 3.0 GHz
+1.0dB 50 MHz to 3.0 GHz
Frequency Response Referenced to CAL Signal:
+2 dB 9 kHz to 3.0 GHz
14. IF Gain {after automatic calibration) The REF level is
Uncertainty +0.5dB 0 dBm to —~50 dBm raised while lowering

the signal level with
the SG to measure
the error.

15. Scale Fidelity

(after automatic calibration)
Log:
+0.2 dB/t dB, +1 dB/A10 dB, +1.5 dB/8D dB

Linear:
1 15% of reference level (within 8 Div)

Input signal is lowered
with the SG for
measurement,
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i.1 infroductory Description and UUT Performance Requirements

Table 1-1  UUT Performance Requirements (6 of 6)

Unit-Under-Test
(UUT Performance Spaecifications Test Method
Parameter/Function

16. Input Attenuator (20 dB to 70 dB settings referenced to 10 dB) Signal at a frequency
Accuracy R3465: i$ input and measured
1.1 dB/10 dB step, 2.0 dB max, with the internal
9 kHz to 8 GHz attenuator.
R3272;

+1.1 dB/A10 dB step, 2.0 dB max,
9 kHz to 12.4 GHz

1 1.3 dB/10 dB step, 2.5 dB max,
12.4 GHz to 18 GHz

1.8 dB/10 dB step, 3.5 dB max
18 GHz to 26.5 GHz

R3263/3463:
+1.1 dB/10 dB step, 2.0 dB max,
9 kHz t0 3.0 GHz

17. Calibration Amplitude: —10 dBm +0.3 dB CAL CUT signals are
Amplitude measured with the

Accuracy power meter,
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1.2 Measurement Standards and Support Test Equipment Performance Reguirement

1.2 Measurement Standards and Support Test Eguipment Performance

Requirement

Minimum-Use-Specifications (MUS) are the calculated minimum performance specifications
criteria needed for the Measurement Standards (MS) and support M&TE to be used for the
comparison measurements required in the Test Procedure (TP) process.

The MUS is developed through uncertainty analysis and is calculated through assignment of a
defines and documented uncertainty/accuracy ratio or margin between the specified tolerances
of the UUT and the capability (uncertainty specification) required of the measurement standards
system. MUS is required to assist a measurement specialist in the evaluation of existing or
selection of alternate measurement standards equipment.

The uncertainty/accuracy ratio applied in this TP is 10:1 and any exception to that is indicated in
Section 1.1.

CAUTION

The instructions in this TP relate specifically to the equipment and conditions listed in Section
1.2. If other equipment is substituted, the information and instructions must be interpreted
and revised accordingly.

MS and SM&TE Environmental Range :  Temperature © 18°Cto 28°C
Relative Humidity ©  30% 1o 70%
MS and SM&TE Warm-up/Stabilization Period Requirements  : 60 minutes
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1.2 Measurement Standards and Suppori Test Equipment Performance Requirement

Table 1-2 Measurement Standards (MS) Performance Requirements

Equipment Generic . e I
Name (Quality) Minimum-lse-Specifications Note
Frequency Standard Output Frequency : 10 MHz
Stability 15X 10710/ day
Output Impedance : about 50 {
Output Voliage 11 Vpp or more
Synthesized Sweeper | Frequency Range ;10 MHz to 18 GHz SGH
Frequency Accuracy (CW): 3 X 1078/day
Power Level Range :—20dBmioc +15dBm
Frequency Counter Frequency Range : 10 Hz to 120 MHz
Gate Time 1 10s
Number of Digits Displayed ; 8 digits
Input Voltage Range : 25 mVrms to 500 mVrms
Synthesized Signal Frequency Range : 10 MHz to 4 GHz 5G2
Generator Residual SSB Phase Noise:
1 kHz offset < — 115 dBg/Hz
10 kHz offset < —125 dBc/Hz
100 kHz offset < —130 dBc/Hz
Power Level Range: —20 dBm to +10 dBm
Power Meter Accuracy : £0.02 dB (dB Relative Mode)
Power Sensor Frequency Range : 50 MHz to 26.5 (GHz Sensor 1
Power Range 11 W ito 100 mW
Maximum SWR :1.25 (26.5 GHz)
Frequency Range :10 MHz to 18 GHz Sensor 2
Power Range 1 W to 10 mWw
Synthesized Sweeper | Frequency Range : 10MHz to 26.5 GHz 3G3
Power Level Range: —20 dBm to +10 dBm
Synthesized Level Frequency Range :30 MHz 5G4
Generator Power Level Range :-60dBm to +10dBm
‘ Absolute Level Accuracy :+0.2 dB
1-9 Sep 20/98
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1.2 Measurement Standards and Support Test Equipment Performance Requirement

Table 1-3 Support Measuring & Test Equipment (M&TE) Performance Requirements

Equipment Generic

Name (Quality) Minimum-Use-Specifications Note
Adapter Type N(m) to BNC()
Type N(m} to SMA(f)
SMA(m) to SMA(m)
Type N(f} to BNC(m)
50 0 Termination SMA
20dB Fixed, 3dB Frequency Range : DOC to 26.5 GHz
Fixed Attenuator Connector : SMA(m), SMA(H)
Power Splitter Fraquency Range @ 10 MHz to 26.5 GHz
Insertion Loss : 6 dB (nominal)
Low-pass Filter Cutoff Frequency  : 2.2 GHz
Rejection at 3 GHz : >40 dB
Rejection at 3.8 GHz: >80 dB
Power Divider Frequency Range :2 MHz to 2 GHz Divider 1
Isolation 1 >20dB
Frequency Range :2 GHz to 4 GHz Divider 2

Isolation

: »20dB

Cable

Frequency Range

:DC to 26.5 GHz

Maximum SWR :<1.45 GHz at 26.5 GHz
Length : about 70 cm

Connector : SMA(m) both ends
Length 1 150 cm

Connector : BNC(m)} both ends
Length 10 cm

Connector : BNC(m) both ends
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1.3 Preliminary Operations

1.3 Preliminary Operations

WARNING

Always makes sure spectrum analyzer’'s power supply cord is plugged into a 3-hole grounded

outlet or 2-hole outlet with grounded adapter. You can be fatally shocked if you fail to follow
this rule.

Do not teuch live circuits when calibrating instrument.

(1} Review this entire procedure before starting calibration pracedure.

(2)  Always confirm that the POWER switch is OFF before connecting the power cable to the AG
line.
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i.4 _Performance Test Process

1.4 Performance Test Process
1.4.1  Accuracy of Frequency Readout and Freguency Counter Marker

e SPECIFICATION

Frequency Readout Accuracy < [(Frequency reading X Frequency Reference Accuracy)
+ (Span X Span Accuracy) +{0.15 x RES.BW) + 10 Hz]

Span Accuracy: Span > 5MHz +4%
Span = 5MHz 1%

Marker Frequency Counter Accuracy < t {(Marker Frequency X Frequency Reference
Accuracy}
+ {5 Hzx Ny + 1 L3D]

& RELATED ADJUSTMENT
YTO Adjustment
10 MHz Frequency Reference Adjustment

® DESCRIPTION
The accuracy of the R3465/3272/3263/3463 frequency readout and frequency counter marker
is tested with an input signal of known frequency.

SYNTHESIZED R3465/3272/3263/3463
FREQUENCY SWEEPER L—-1 > r—J
STANDARD

A9 I OI = !

O 10 MHz o ? RF IN
l T EXT RF OUT
Ref. IN

BNC SMA CABLE
CABLE

Figure 1-1 Frequency Readout and Frequency Counter Marker Accuracy Test Setup

& EQUIPMENT
Frequency Standard
Synthesized Sweeper {SG3)

Cables:
SMA, 70 cm
BNC, 150 cm
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1.4 Performance Tesf Process

PROCEDURE
{1} Cannect the equipment as shown in Figure 1-1

[Frequency Readout Accuracy]

PRESET
{2} Press the INSTRUMENT | ] key on the 5(33. Set the S(G3 controls as follows:

CW e 1.5 GHz
Powerlevel ....... ... ... ............ —10 dBm
Frequency Reference .................. EXT {Rear Panel)
SHIFT PRESET
(3) On the R3465/3272/3263/3463, press the | == |and | | keys and set the

controls as follows:

Center Frequency .. ................... 1.5 GHz
Span 5 MHz

i} F T il
4) For the R3465, press |[rrea]| , | ™" tang |-reselectar 1 1avs to set the preselector
(@) For the Fades, L iand g oGy Koy P
. Z.

{5) On the R3465/3272/3263/3463, press the IEEE_] key. Record the MKR frequency on
Table 1-4 as the Actual Marker Reading. The reading should be within the limits shown.

(6) Repeat step {5) for all the frequency and span combinations fisted in Table 1-4. Peak
the R3465/3272 praselector for and set the Analyzer and the SG3 key to
frequencies of 5 GHz and above.

{Frequency Counter Marker Accuracy]

(7) Setthe key of the R3465/3272/3263/3463 0 5 MHz.

F T r a 1
Gounter | 1 Preselector | 1 Counter
Press the -m : | . voand ikeys to set the counter to
oN e A J {[on] [ore) [2Y

{8) Keyinthe SG3 frequencies and the R3465/3272/3263/3463 center as indicated in
Table 1-5. For each pair of settings, press the [EE] key and record the MKR
frequency at each point in Table 1-5,

The marker readings should be within the limits shown.

1-13 Sep 20/96



Spectrum Analyzet
OPERATION MANUAL

1.4 Performance Test Process

Table 1-4 Frequency Readout Accuracy

SG3 R3465/3272/3263/3463 A Marker Reading
Frequency Span Center Min, Actual Max,
(GHz) P Frequency (GHz) (GHz) (GHz)

1.5 1 MHz 1.5 GHz 1.499988 1.500012
1.5 10 MHz 1.5 GHz 1.49958 1.50042
1.5 50 MHz 1.5 GHz 1.49784 1.50216
1.5 100 MHz 1.5 GHz 1.4958 1.5042
1.5 2 GHz 1.5 GHz 1.419 1.581

<CR3485/3272 ONLY >
5 1 MHz 5 GHz 4.999987 5.000013
5 10 MHz 5 GHz 4.99958 5.00042
5 50 MHz 5 GHz 4.99784 5.002186
5 100 MHz - 5 GHz 4.9958 5.0042
5 2 GHz 5 GHz 4.919 5.081

< R3272 ONLY >
Eh 1 MHz 11 GHz 10.999987 11.000013
11 10 MHz 11 GHz 10.99958 11.00042
11 50 MHz 11 GHz 10.99784 11.00216
11 100 MHz 11 GHz 10.9958 11.0042
11 2 GHz 11 GHz 10.919 11.081
18 1 MHz 18 GHz 17.999986 18.000014
18 10 MHz 18 GHz 17.99958 18.00042
18 50 MHz 18 GHz 17.99784 18.002186
18 100 MHz 18 GHz 17.9958 18.0042
18 2 GHz 18 GHz | 17.919 18.081

Table 1-6 Marker Frequency Counter Accuracy

SG3 R3465/3272/3263/3463 Marker Frequency
Frequency | Center Frequency :
(GHz) {(GHz) Min.(GHz) Actual(GHz) Max.{GHz)
1.5 1.5 1.499999844 1.500000156

< R3485/3272 ONLY >

5 L5} ' 4.999999494 5.000000508
<THA3272 ONLY >

11 11 10.999998889 11.000001111

18 18 17.999998184 ' 18.000001816
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1.4 Performance Test Process

1.4.2 Frequency Reference Cutput Accuracy

® SPECIFICATION
Frequency: <1X107/year, <2 X 10-8/day

® RELATED ADJUSTMENT
Frequency Reference Adjustment

& DESCRIPTION
The 10 MHz reference signal is measured for frequency accuracy by measuring the frequency
of the 30 MHz CAL OUTPUT signal. The CAL OUTPUT signal is referenced to the 10 MHz

reference.
FREQUENCY R3465/3272/3263/3463

FREQUENCY COUNTER It 5]
STANDRARD
0 () | 1S ? ]
O oo 7° 7 CAL OUT

1 T 0 10MHz ~ 120MHz

E\IPUT INPUT
10MHz BNC CABLE
QUTPUT
Figure 1-2 Frequency Reference Accuracy Test Setup
e EQUIPMENT

Freguency Counter
Frequency Standard

Cables:
BNC, 150 cm {Two required)
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1.4 Performance Tesi Process

e PROCEDURE
{1) Connect the equipment as shown in Figure 1-2.

(2) Set the Frequency counter controls as follows:

FREQUENCY STD SWITCH (Rear Panel) .......... EXT
GATE TIME .. e 10 sec

SHIFT PRESET
(3) Press the and ]__S—} keys on the R2465/3272/3263/3463.

CAUTION

Before starting this measurement, perform warm-up operation of the R3465/3272/3263/3463
for maore than 30 minutes. If the frequency reference of the R34565/3272/3263/3463 is set to
EXT, set it to INT or perform 15-minute warm-up operation after instrument preset,

(4) Wait for the frequency counter to settie down.

(5} Read the frequency counter display. The frequency should be within the following
limits;

(2)79.9999970 = < (2)0.0000030
* The counter can display only eight digits.
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1.4 Performance Test Process
1.4.3 Noise Sidebands
® SPECIFICATION
Noise Sidebands:
Offset f <3.0 GHz f>3.0 GHz
10 kHz -« 100 dBc/Hz < (—98 + 20 logN) dBc/Hz
100 kHz < — 110 dBc/Hz < (- 108+ 20 logN) dBc/Hz

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

® DESCRIPTION
The noise sidebands of a 1.6 GHz and 3.5 GHz, - 10 dBm signal are measured at an offset of
10 kHz and 100 kHz from the carrier.

BNC CABLE SYNTHESIZED SIGNAL
R3465/3272/3263/3463{(10 MHz REF INOUT 10 MHz REFiIN] GENERATOR
| |
O o | RF OUT
o T I RFIN [
N, SMA CABLE

Figure 1-3 Noise Sidebands Test Setup
¢ EQUIPMENT:  Synthesized Signal Generator (SG2)

Cables: BNC, 150 cm
SMA, 70cm
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1.4 Performance Test Process

PROCEDURE

{1
{2)

()

Connect the equipment as shown in Figure 1-3.

Set the Signal Generator {3(G2) contrcls as follows:

Frequency ............ S 1.6 GHz & 3.5 GHz
CWOutput ... ... —5 dBm
SHIFT PRESET
Press the| == | and | |keys on the R3465/3272/3263/3463.

Pross ,,D, and@keys.

Since the measurement is mads for each of 10 kHz and 100 kHz offset frequency, set
the span frequency to 2.5 times oach offset frequency, or 25 kHz and 250 kHz. Keep

other settings unchanged.

Operate keys on the R3465/3272/3263/3463 as follows to measure noise sidebands of
each offset frequency. The measurement procedure for 100 kiHz offset frequency is
explained here, and the procedure is applicablo for 10 kHz offset frequency.

Set the span corresponding to offset.

Press the key.

=== 1 [o===- 1 v 1
Prass the , pmore iz NOISE 4 gng  F diotz 1 aus,
L L |

Press ,E E] and keys to set each offset frequency.

Press the reference level by 20 dB and perform averaging for about 20 samples.  After
averaging, read the marker level and write it down in Table 1-6.

For the R3485/3272, measure noise sidebands with the center frequency at 3.5 GHz,

and Table 1-6 is completed.

Table 1-68 MNaoise Sidebands

(kHz) | Actual (dBo/Hz) | Max. (dBo/Hz) | Actual (dBc/Hz) | Max. (dBo/Hz)
10 ~100 —98
100 —110 —108
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1.4.4  Frequency Span Accuracy

¢ SPECIFICATION
< % 4% of actual frequency separation {SPAN > 5 MHz)
< £ 1% of actuai frequency separation (SPAN < 5 MHz)

e RELATED ADJUSTMENT
Span adjustment.

o DESCRIPTION

Set the signal frequency twice with the synthesized sweeper and measure the difference
between signal frequencies with the analyzer,

Check the span accuracy using the signal frequency difference measured with the

A MARKER function.

FREQ.
SYNTHESIZED [STD IN R3465f32?2/3263/34631 10 MHz REF INJOUT

SWEEPER B =
l |

O our i 2 RFIN
?

E\F SMA CABLE

Figure 1-4 Freguency Span Accuracy Test Setup

¢ EQUIPMENT
Synthesized Sweeper (SG3)
Cables:
SMA, 70 ¢cm
BNC, 150 cm
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& PROCEDURE
{1} Connect the equipment as shown in Figure 1-4,

{2) Setthe SG3 controls as follows:

W 1.498 GHz
Pawer Level . ... ... ... ... . ... ... .. ... —5 dBm
Frequency STD Switch (Rear Panei) .. ...... EXT
HIFT. PRESET
(3)  On the R3465/3272/3263/3463, press the [Szm I key and set the

R3465/3272/3263/3463 cantrols as follows:

Center Frequency ... .................... 1.5 GHz
Span L. e e ... B MHz
MARKER | Delta MKR |
(4) On the R3465/3272/3263/3463, press the | saie | [sron], [ on | and ] .
keys,
(8) Setthe 5G3 controls as follows:
CW 1.502 GHz

(6) On the R3465/3272/3263/3463, press the ] BINGLE I and ISF’CH |keys.
Record the A MARKER frequency reading as the Actual A MARKER
Reading in Table 1-7.

The reading should be within the limits shown.

MABKER Fems 1

(7} On the R3465/3272/3263/3463, press the | ov land | N™ " 1 keys.

{8) Set the frequency of the SG3, the center frequency and span of the
R3465/3272/3263/3463 as shown in Table 1-7, and repeat steps {5) through (8).
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Table 1-7 Frequency Span Accuracy

5Ga 3G3 R3465/3272/3263/3463 A Marker Reading
1st 2nd Center Span .

Frequency Frequency Fraquency Setting Min. Actual Max.
1.498 GHz 1,502 GHz | 1.5 GHz 5 MHz 3.96 MHz 4.04 MHz
1.498 GHz 1,502 GHz 1.5 GHz 5.01 MHz 3.847 MHz 4,169 MHz
1.484 GHz 1.516 GHz 1.5 GHz 40 MHz 30.72 MHz 33.28 MHz

1.34 GHz 1.66 GHz | 1.5 GHz 400 MHz 307.2 MHz 332.8 MHz
<R3465/3272 ONLY >
2.4 GHz 56 GHz | 4.0 GHz 4 GHz 3.072 GHz 3.328 GHz
0.8 GHz .- 7.2GHz 4.0 GHz 8 GHz 6.144 GHz 6.656 GHz
<R3272 ONLY >
6 GHz 14 GHz 10 GHz 10 GHz 7.68 GHz 8.32 GHz
2 GHz 18 GHz 10 GHz 19 GHz 15.36 GHz 16.64 GHz
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1.4.5

Resolution Bandwidth Accuracy and Selectivity
SPECIFICATION
Range: 300 Hz to 3 MHz, 5 MHz; 1, 3, 10 Seguence

Accuracy: +20% (Resotution Bandwidih 1 kHz to 1 MHz)
*+30% (Resolution Bandwidth 300 Hz, 3 MHz, 5§ MHz)

Selectivity: <15:1 (300 Hz t0 5§ MHz)
{Fesolution Bandwidth 5 MHz 50dB BW/3 dB BW)
{Resolution Bandwidth 300 Hz to 3 MH=z
80dB BW/3 dB BW)

RELATED ADJUSTMENT

DESCRIPTION
This test measures the resolution bandwidth accuracy and selectivity. The 60 dB bandwidth is
then determined and the results used to calculate the selectivity for each bandwidth.

R3465/3272/3263/3463
CALOUT
O ? Q FF IN
BNC CABLE

Figure 1-5 Hesolution Bandwidth Accuracy/Selectivity Setup
EQUIPMENT

Adapters :
Typed N{m) to BNC (f)

Cable;
BNC 10 cm
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s PROCEDURE
[Resolution Bandwidth Accuracy]

{1) Connect the R3465/3272/3263/3463 CALOUT to the RF IN as shown in Figure 1-5.

HIFT PRESET
{2) Press | - |, keys and set the controis as follows:

Press ,, [E’ and EE' keys.
Press m ' El and @keys.

5
Press m . - ; dBrdiv }and [ 1dBDIV 'keys
Press [ew |, I-HBWMm ! . 5| and l“"ﬂ keys

FORMAT r=---- i I
Press , : Trace :and l| Posi l key
DetectorJ

(3} Press key, and wait for a new sweep to finish.

MARKER

-
I more 1/3 | I XdB
(4) Press LSRCH ] oon , ol 1l pown | and kays.

{5) Record the marker frequency in Tables 1-8 and 1-9 as actual 3 dB bandwidth.

(6) Change the RBW and span frequency as shown in Table 1-8, and repeat steps (3), (4}
and (5} for remaining RBWSs.

[Resolution Bandwidih Selectivity]

SHIFT PRESET
{7) Presg | === | \ | and set the controls as follows:

Press m,[ﬂ, [El and m keys.
Press W ,. . and MHZ key‘;

r A
Press m, :mﬂahl, . 5] and [miz] keys.

Press :E%BWMN L . E’ and - keys.

FORMAT  r—=---17 P
I race 1 I DS} I
Press ] | Dotoctor ! nd i keys.
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Press | SINGLE ] key.

MARKEHR r'-—"'1-!51 r——d—B_ 1
| more 1 P X § ”

(9) Press [sroH] | [ on |, o o o | [a_] @ and keys.

(10} Hecord the marker frequency in Table 1-9 as actual 60 dB bandwidth.

(11} Divide the 60 dB bandwidth by the 3 dB bandwidth and record as the Actual Resolution

Bandwidth Selectivity in Table 1-8.

{12) Change the RBW and span frequency as shown in Table 1-9, and repeat steps (8)

p

through (11} for remaining RBWs.

Set VBW to AUTO if RBW is 10kHz or below.

Table 1-8 Resolution Bandwidih Accuracy

Resolution Freguae:cy 3dB Bandwidth
Bandwith Setting SeFt)ting Min. Actual Max.
5 MHz 10 MHz 3.50 MHz 6.5 NHz
3 MHz 5 MHz 2.1 MHz 3.9 MHz
1 MHz 2 MHz 800 kHz 1.2 MHz
300 kHz 500 kHz 240 kHz 360 kHz
100 kHz 200 kHz 80 kHz 120 kHz
30 kHz 50 kHz 24 kHz 36 kHz
10 kHz 20 kHz 8.0 kHz 12.0 kHz
3 kHz 5 kHz 2.4 kHz 3.6 kHz
1 kHz 2 kHz 800 Hz 1200 Hz
300 Hz 2 kHz 210 Hz 390 Hz
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Table 1-9 Resolution Bandwidth Selectivily

Refsolution _ Freg:::w 60 d_B 3 dE_‘: Selectivity
Bandwidth Setting Setting Bandwidth Bandwidth Actual Max.
) 5 MHz 25 MHz

3 MHz 25 MHz 15

1 MHz 20 MHz 15

300 kHz 5 MHz 15

100 kHz 1 MHz 15

30 kHz 500 kHz 15

10 kHz 200 kHz 15

3 kHz 50 kHz 15

1 kHz 20 kHz 15

300 Hz 5 kHz 15
1. RBW 5MHz  Selectivity = 50 dB/3 dB
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1.4.6 Resolution Bandwidih Switching Uncertainty
@ SPECIFICATION
300 Mz to 3 MHz RES BW: < 0.3 dB (referred to 300 kHz RBW)

® RELATED ADJUSTMENT
Theres is no related adjustment procedure for this performance iest,

e DESCRIPTION
This test utilizes the CALOUT signal for measuring the switching uncertainty between
resolution bandwidths. At each resolution bandwidth setting, the displayed amplitude variation
of the signal in measured. All measurements are referenced io the 300 kHz bandwidih.

,_____«F\l3465/3272/3263/3463 ~

) 1

] ? (o j RF IN
) CAL | L.

ouT

st
ENC CABLE

Figure 1-6 Resolution BW Switching Uncertainty Test Setup
* EQUIPMENT

Adapters :
Typed N{m) to BNC (f)

Cable:
BNC 10 cm
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¢ PROCEDURE

(1} Connect the R3465/3272/3263/3463 CALOUT io the RF IN as shown in Figure 1-6.

SHI!—‘I’ PRESET CAL —mmmq pemmmee

.
[ EACH 1 d: RBW k
(2) Pressthe| == | [_1 | mEm | an { swiTc eys:

Wait for the "Calibration in progress” message to disappear.
Set the instrument controls as follows:

Center Frequency .. ................... 30 Mtz
Span ... e 500 kiHz
Reflevel . ... . ... .. .. ... .. .. ... . ... —5 dBm
RBW 300 kHz
SweepMode ................... e SINGLE
dBMDiv .. 1 dB/Div
Trace Detector . ...... ... ... ........... Posi
______ | Ry |
{3) Press the| SINGLE | ) ]SRCH] . LON] : ?iltjff : and E; kKeys to set the

MKR to ON.

(4) Set the frequ'ency span and RBW to the values listed in the second entry of Table 1-10
{Span 5 MHz, RBW 3 MHz).

(5) Press the . keys.

Record the AMARKER amplitude in the Actual A MARKER Reading column of
Tabie 1-10. The MARKER reading should be within the limit shown.

(6} Repeat steps {4) and (5) for each set of frequency span and RBW sellings in Table 1-10.
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Table 1-10 Resolution BW Switching Uncertainty

R3465/3272/3263/3463 £\ Marker Reading
Span RBW Min. (dB) Actual Max. (dB)
500 kHz 300 kHz 0 0 (Ref.) 0
5 MHz 3 MHz -0.3 +0,3
2 MHz 1 MHz -0.3 +0.3
200 kMz 100 kHz ~-0.3 +0.3
50 kHz 30 kHz -0.3 +0.3
20 kHz 10 kHz -0.3 +0.3
5 kHz 3 kHz -0.3 +0.3
2 kHz 1 kHz -0.3 +0.3
2 kHz 300 Hz -0.3 +0.3
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1.4.7 Displayed Average Noise Level

SPECIFICATIONS
Displayed Average Noise level:

Resoiution bandwidth 1 kHz, input attenuator 0 dB, video

bandwidth 1 Hz.

R3465
Frequency range Average Noise Lovel
10 kHz —70 dBm
100 kHz —80 dBm

1 MHz to 3.0 GHz

1.7 GHz to 8.0 GHz

—{115—1.55 xf(GHz)} dBm

— 115 dBm

R3272
Frequency range Average Noise Level
70 kHz —~70 dBm
100 kHz —80 dBm
1 MHz to 3.1 GHz ~{1156—1.55xf(GHz)} dBm
3.0 GHz t0 7.5 GHZ =110 dBm
7.5 GHz to 15.4 GHz —103 dBm
15.2 GHz to 23.3 GHz —96 dBm
23 GHz to 26.5 GHz - 80 dBm

R3263/3463
Freguency range Average Noise Level
10 kHz —70 dBm
100 kHz — 80 dBm

1 MHz to 3.0 GHz

— {115~ 1.55 X{(GHz)} dBm

® RELATED ADJUSTMENT

Frequency response adjustment
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e DESCRIPTION

This test measures the displayed average noise level in all frequency tests.

The analyzer’s

input is terminated at 50 (. In Band 1, in the frequency range from 9 kHz to 3.0 GHz, the lest
first measures the average noise at 10 kHz and 100 kHz, then at any froequency point in zero
span. For the rest of Band 1, and for all remaining bands, the test tunes the analyzer
frequency across the band, uses the marker to locate the frequency with the highest response,
and then reads the average noise in zero span.

R3465/3272/3263/3463

o o O |RF N

50Q
] TERMINATOR

Figure 1-7 Displayed Average Noise Test Setup

e EQUIPMENT
50 & Terminator
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« PROCEDURE
[Displayad Average Noise, Band 0]

(1)

(7)

(8)

Connect the equipment as shown in Figure 1-7.

SHIFT PRESET

Pressl — | , | J keys and set the controls as follows:
Center Frequency .. ... ... ... 10 kHz
Span Frequency ... ... . 0 Hz
Reference Level . ..................... —60 dBm
Resolution Bandwidth . ................. 1 kHz
Video Bandwidth .. ......... ... ... ..., 1 Hz
input Attenuator .. ... .. o 0dB

Press | SINGLE I key and wait for a new sweep to finish, then press key.

Read the marker level and record it in Table 1-11 as the Displayed Noise Level at 10kHz.

Press ,,lzl ,Eland EEI kays.

Press key and wait for a new sweep to {inish, then press key.

Read the marker level and record it in Table 1-11 as the Displayed Noise Level at 100
kHz.

r A I
For the R3485, press , i_mere UZJ: and Lﬁi%j keys to set the preselector to
aeGHz. T T

Change the center frequency to each of the values listed in column 1 of Table 1-11 and
repeat step 5 sequentialiy. Read the marker level and record it in Table 1-11 as the
Dispiayed Noise level at Center Frequency.
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[Displayed Average Noise Level, Band 1 (R3465/3272)]

SHIFT PRESET
(9) Press [ =

Start Frequency ... .. . o o
Stop Frequency . ...... .. .. o
Reference Level .. ...... ... ... ... ... ...
Resolution Bandwidth . .................
Video Bandwidth ................. .....
Input Attenuator . ........ .. ... .. o

FORMAT r";"'""“: Flah |
VG
(10) Press [ |, | T 1, 1Aven
P T S, . L.~
to finish.

r 1
(11) Press| ~GF | and | WF,‘_\'TE ! keys.

{12) Set the controls as folfows:

Span Frequency . ... ...
Reference Level ... ... ... ... ....... ...
Resolution Bandwidth ... ...............
Video Bandwidth ... ...................

(13) Pross | sivaLe | and [sAcH| keys.

keys and set the controls as follows:

1.7 GHz (3.0GHz for R3272)
7.0 GHz (7.5 GHz for R3272)

-40 dBm

{14) Read the marker level and record it in Table 1-11 as the Displayed Average Noise levei

from 1.7 GHz (3.0 GHz for R3272) to 7.0 GHz (7.5 GHz for R3272).
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[Displayed Average Noise Level, Band 2 {R3465/3272}]

HIFT PRESET
(15} Presg | === | , | and set the controls as follows:

Start Frequency .. ... ... e 6.9 GHz (7.4 GHz for R3272)
Stop Frequency .. ... . i 8.0 GHz {(15.4 GHz for R3272)
Reference Level .. ... ... . ... .. ... —40 dBm

Resolution Bandwidth . .............. ... 3 MHz

Video Bandwidth . .................. ... 100 kHz

Input Attenuator . ... ... .. oL 0dB

{16) Repeat steps (10) through {13).

{(17) Read the marker level and record it in Table 1-11 as the Displayed Noise level from
6.9 GHz {7.4 GHz for R3272) to 8.0 GHz (15.4 GHz for R3272).

[Displayed Average Noise, Band 3 {R3272 cnly)]

SHIFT PRESET

{18) Press | === | and set the controls as follows:
Start Frequency . .................. ... 15.201 GHz
Stop Frequency . ........ ... ... ... ... 23.3 GHz
Reference Level . .......... ... ... ..... —40 dBm
Resolution Bandwidth .. .............. .. 3 MHz
Video Bandwidth .. ................. ... 100 kHz
input Attenuator . ... ... L L 0dB

{19} Repeat steps {10) through (13).

(20) Read the marker level and record it in Table 1-11 as the Displayed Average Noise Level
from 15.2 GHz to 23.3 GHz.
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{Displayed Average Noise, Band 4 (R3272 only)]

SHIFT PRESET
(21} Press | = |,

] and set tha controls as follows;

23.001 GHz

Start Frequency ... ... .. L oL

Stop Frequency ........ .. i 26.5 GHz
Reference Level ... ... ... .. ... ........ - 40 dBm
Resolution Bandwidth .. ........ ..., .... 3 MHz
Video Bandwidth .. .................... 100 kHz
Input Attenuator .. ... ... i 0db

{22} Repeat steps (10) through (13).

{23) Read the marker leve! and record it in Table 1-11 as the Displayed Average Noise Level
from 23 GHz to 26.5 GHz.

Table 1-11 Displayed Average Noise Level (R3465)

Displayed Average
Frequency Noise Level Specification {dBm)
{dBm)
10 kHz —70.0
100 kHz —80.0
1.1 MHz —114.99
101 MHz —114.84
501 MHz —-114.22
1001 MHz —113.45
1501 MHz —112.67
2001 MHz -—111.90
2501 MHz —111.12
2999 MHz -110.356
1.7 GHz to 7.0 GHz - 115.0
6.9 GHz to 8 GHz —115.0
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Table 1-11 Displayed Average Noise Level {R3272)

Displayed Average
Frequency Noise Level Specification (dBm)
{dBm)
10 kHz —-70.0
100 kHz —80.0
1.1 MHz —114.99
101 MHz —114.84
501 MHz —114.22
1001 MHz - —113.45
1501 MHz —112.67
2001 MHz —111.90
2501 MHz —111.12
2999 MHz -110.35
3.0 GHz to 7.5 GH=z —-110.0
7.4 GHz to 15.4 GHz —103.0
15.2 GHz t0 23.3 GHz —96.0
23 GHz to 26.5 GHz —80.0

1-35 Sep 20/96



Specirum Analyzer

OPERATION MANUAL

1.4 Performance Test Process

Table 1-11 Displayed Average Noise Level {R3263/3463)
Displayed Average
Fregquency Noise Level Specification (dBm)
{dBm)

10 kHz —70.0
100 kHz —-80.0
1.1 MHz —114.99
101 MHz —114.84
501 MHz —114.22

1001 MHz - 113.45

1501 MHz —112.67

2001 MHz -111.90

2501 MHz ~111.12

2999 MHz —110.35
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1.4.8 Gain Compression

¢ SPECIFICATION
~ 5 dBm {mixer level) > 10 MHz

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
This test means gain compression in the low and high bands.
Two signals, separated by 1 MHz, are used. Firsta --30 dBm signal is placed at the input of
the R3465/3272/3263/3463.
After that, input a signal at —5 dBm or above and increase its signal level. The initial signal
lovel at —30 dBm is lowered. Measure the input level when the signal is towered by 1 dB.

R3465/3272/3263/3463 SYNTHESIZED

SYNTHESIZED SIGNAL SWEEPER {SG1)

GENERATOR (3G2)

RF IN 0
9
[ -
— CABLE
CABLE : [T
3dB PAD 20dB CABLE
PAD
POWER
SPLITTER
e
POWER
METER

Figure 1-8 Gain Compression Test Setup
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® EQUIPMENT

Synthesized Sweeper (5G1)
Synthesized Signal Generator (SG2)
Fower Meter

Powar Sensor (Sensor 1}

Power Splitter

20 dB Pad

3 dB Pad

Cable: SMA {Three required)

e PROCEDURE

Zero and calibrate the power meter.
Connect the equipment as shown in Figure 1-8.

Press the iNSTR PRESET by on both the SG1 and the SG2.
Set the controls for the SG2 as follows:

CW e e e e e e 821 MHz
Powertevel .................... e —2 dBm

Set the controls for the SG1 as follows:

W e 820 MHz
Power Level .. ... 0 i ittt e e e —4 dBm

SHIET PRESET

On the R3465/3272/3263/3463, press the | == Jand [ Jkeys.
Set the B3465/3272/3263/3463 controls as follows:

Center Freguency . .................... 820.5 MHz
T 0T L 2 MHz
ATT oot e 0 dB
dBidiv ... 1 dB/div

On the R3465/3272/3263/3463, press the [ Lever [[a], [o]and keys.

On the SG2, set the output to OFF,

Adjust the power level of the SG1 for a displayed signal level of —30 dBm £0.7 dB on

the R3465/3272/3263/3463 screen.
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{9) On the 5G2, set the output to ON.

{10) Turn the power level knob on the 5G2 until the signal level at 2.5 div. in the lefthand part
on the R3465/3272/3263/3463 screen is lowered by 1 dB from —30 dBm. If the power
level knob cannot be turmed any more, stop it there.

{11} Remove the SMA cable from the input terminai of the R3465/3272/3263 and connect the
power sensor there,

{12) Record the amplitude reading on the power meter.
it should be greater than —5 dBm dBm

The foltowing sieps are to be performed for the R3465 and R3272.

(13) Rotate the CAL FACTCR switch to the power sensor’s 3.2 GHz calibration factor,
On the 3G2, set the output to OFF.

{14) Set the SG2 controls as follows;

CW e 3.201 GHz
Power Level .. ... ... . ... ... ... . ... -2dBm

(15} Set the SG1 controls as follows:

(16} Set the R3465/3272 controls as follows;

Center Freq . ... v i 3.2005 GHz
Span e 2 MHz
ReflLevel ... ... . ... .. .. . .. i ... ~10 dBm
dB/IV . 10 dB
| i T al | |
(17) On the R3465/3272, press [FrEalkey, 1 1, L land | penkn [keys.

Wait for the "peaking!!" message to disappear.
Set the dB/div to 1dB/div.

1-39 Sep 20/96



Spectrum Analyzer
GPERATION MANUAL

1.4 Performance Test Process

(18} Repeat steps (6) through (11).

{19) Record the amplitude reading on the power meter.
it should be greater than -~5 dBm.

Table 1-12 Gain Comprassion

R3465/3272/3263/3463 SG1 5G2 1dB Gain
Center Freq Cw CwW Compression
{MHz) (MHz) {MHz) fevel (dBm)
820.5 820 §21
3200.56 3200 3201
1-40
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1.4.9 Residual Response

¢ SPECIFICATION

— 1MHzto 3.0 GHz <-100dBm  (with no signal at input and 0 dB
R3465; -~ . input attenuater. RF INPUT is
| 300 kHz to 8 GHz < - 90 dBm terminated in 50 (0.)

1 MHz to 3.0 GHz < - 100 dBm

R3z272: 300 kHz to 26.5 GHz < - 90 dBm

1 MHz to 3.0 GHz < - 100 dBm
R3263/3463: —

300 kHz to 3.0 GHz < -90 dBm

® RELATED ADJUSTMENT
There is no related adjustment for this performance test.

& DESCRIPTION
This test checks for residual responses. Any response located above the display line is
measured in a narrow frequency span and resolution bandwidth. The RF INPUT is terminated
in 50 (1.

R3465/3272/3263/3463
= o QIRFIN
5002
TERMINATOR

Figure 1-9 Residual Response Test Setup

& EQUIPMENT
Coaxial 50 {2 Termination
Adapters:
Type N to SMA

Type N tc BNC

Cable:
BNC, 150cm
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{1)

PROCEBURE

Install the Type N to SMA adapter and 50 1 termination on the RF INPUT. Press the

SHIFT PRESET

- I , I |key and set the controls as follows:

Center Frequency . ... .. ... . ... 1.3 MHz
BDaAN . e 2 MH=z

O S (T o 1.9 MHz
ReflLevel ... .. ... .. . . . . .. - 50 dBm
AT 0 dB

RES BW . e e 10 kH=z
Video BW .. ... .. 300Hz

P | 1 | hl
For the R3465, press the | FREQ | P more U2 4 ang | oeseesior 1y get the preselector to
p : 18N 776 g ] P

s0GHz, T e

Press the ﬁO_AR_M_iT_!, :rFTI: m : El , [E] and ~dam]keys.

FEE
=== J

Press the lSIN(;LE key.

The noise level should be at least 3 dB below the displtay line. if it is not, it will be
necessary to reduce the Span and RES BW to reduce the naise fevel.

If the Span is reduced, reduce the CF Step to no more than 95 % of the Span.

it @ residual is suspecied, press the |SINGE| key again. A residual response will
persist, but a noise peak will not. Record the frequency and amplitude of any responses

above the display line.
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if a response is marginal, verify the response amplitude as follows:

Press the key.

Place the marker on the peak of the response in question.

@
@
@ Press the key.
@
®

r 1
Press the| Bw | and Do keys to set the RBW to AUTO.
- ([ATTQ [MAL]! ¥

_______ =

Continue to reduce the Span untii a RES BW of 300 Hz is reached.
Press the key.
Record the frequency and amplitude of any residual response above the display line.

Check for residuals up to 3.0 GHz using the procedure of step (3} through (5) above. To
change the center frequency, then press the [:_EEEQ I and @ keys.

< < Residual Response, 1.7 GHz {3.0 GHz for R3272) to 8.0 GHz {26.5 GHz for R3272)

Band> >

Sct the R3465/3272 as follows:

Center Frequency . ........ ... .. 1.725 GHz
(3.025 GHz for R3272)
PAN e e 50 MHz
0 1= o 47.5 MHz
RES BW ... 300 kHz
Videa BW ... e 300 Hz
| 1
1 DSP LINE §
Press the '} ONOFF ! - El , El , keys.
r—--- 3 Foem e
For the R3465, press , :Li‘“e_i’ij and iﬁjﬁ_‘??ito set the preselector to 1.7
GHz.

Check for residuals up to center frequency 7.975 GHz (26.475 GHz for the R3272) using

the procedure of steps (3) through (5) above. To change the center frequency, then

press the and & | keys.
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1.4.10 Second Harmonic Distortion
& SPECIFICATION

——l_ ~ 70 dBc (10 MHz to 3.0 GHz, - 30 dBm mixer level)
R3465:

~90 dBc ( =1.7 GHz, - 10 dBm mixer level)

--70 dBc {10 MHz to 3.0 GHz, ~ 30 dBm mixer level)
Raz272:

~-100dBe ( >3.0 GHz, - 10 dBm mixer level)

R3263/3463: — - 70 dBc (10 MHz to 3.0 GHz, - 30 dBm mixer level)

a RELATED ADJUSTMENT
There is no related adjustment procedure for the performance test.

8 DESCRIPTION
A synthesized sweeper and low-pass filter provide the signal for measuring second harmonic
distortion. The low-pass filter eliminates any harmonic distortion originating at the signal
source. The R3465/3272/3263/3463 frequency response is calibrated. The synthesized
sweeper is phase-locked to the specitrum analyzer’s 10 MHz reference.

BNC CABLE
SYNTHESIZED {10 MHz REF IN 10 MHz REF OUT
SWEEPER R3465/3272/3263/3463
I al
4 POWER
. 7 METER

ShA CABLE

LOW
POWER
PASS  gp||TTER ]

FILTER POWER SENSOR

ey

Figure 1-10 Second Harmonic Distortion Test Setup
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® EQUIPMENT

Synthesized Sweeper {SG1)
Power Meter

Power Sensor

Power Splitter

2 GHz Low-pass Fiiter
Adapter:

Type N to SMA

Cables:

BNC, 150 cm
SMA, 70 cm

® PROCEDURE

[9 kHz to 3.0 GHz Band]

(1)

(4)

(5)

(6)

Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power

sensor's 1.4 GHz calibration factor.

Connect the equipment as shown in Figure 1-10.

Press thekey on the 5G1. Set the $G1 controls as follows:

CW 1.4 GHz
PowerLevel ........ .. . . .. . i, 0 dBm
Frequency Standard Switch (rear panel) ........... EXT 10 MHz

SHIFT PRESET
On the R3465/3272/3263/3463, press l s l . | keys and set the controls as

foliows: .

Center FreqUency . . ... . i e 1.4 GHz
Span .. e e 10 kHz
VBW e 30 Hz
AT T e e 20 dB
RefLevel . ... ... . . i i e e —10 dBm

Sei the SG1key for a -10 dBm £ 0.7 dB reading on the power meter.

_____ Py

- 3
FREQ t more 1/2 | 1 Praselector |
For the R3465, press , ] and 176 hoa] m'to set the preselector to 3.0
GHz.
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MARKER  f--——m—m 1
{7 On the R3465/3272/3263/3483, press |SINGL.E| ; !SRCH| , I ON | , | Delta MKR 1
e 7 g | FOED R R
I more i o -
e | and | B feEE ! keys to set the FIXED MKR to ON.
(8) On the R3465/3272/3263/3463, press | Feea |, (2], [L], [¢] and
kays.

Wait for completion of the sweep.
Fress !SRGH and record the A MKR amplituds.
it should be less than -70 dBc.

Second Harmonic Distortion (< 3.6 GHz) dBc

[=>1.7 GHz (3.0 GHz for R3272) Band (R3465/3272)}

SHIFT PRESET

{9) On the R3465/3272, press | == ] | | |keys and set the controls as follows:
Center Frequency . ... i ie e 3.8 GHz
Bpan L e e e 500 kHz

{10} Set the SG1 controls as follows;

W e e 3.8 GHz
Powertevel .. ... ... ... ......... e - 10 dBm
(11) O tho Ra48513272, pross [ ], [mon 12 |, [FAESELE | and | A0 Theys.
S - =
Wait for the "peaking" message to disappear. b bommms -
{12) Set the 3G1 controls as follows:
CW e e e e e 1.9 GHz
PowerLlevel .. ... ... . ... .. .. ... ... ... 0 dBm

{13) Connect the equipment as shown in Figure 1-10.

{14) Rotate the CAL FACTOR switch to the power sensor’s 1.9 GHz calibration factor.
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(15} Set the SG1 key for a 0 dBm % 0.1 dB reading on the power meter.

(16) On the R3465/3272, press , ] [o] and [ae]keys.
Press , E and keys.

. MABKER = p == — e e
Press [srctf, [Lon |, | Dot MR L a”d:%ﬂ-gﬁﬁ | 1o st the FIXED MKR to ON.
L

On the R3465/3272, press, , I:] ; [E:I and ' keys.
Press , E , E and |-dBm| keys.

FORMAT rF—~7~===7 p=—====>="

nr |
1T 1 AVGA

Press I:L T I |_T_] : m and keys.
-

Wait for the end of 10 averagings.
Press [sroH| and record the A MKR amplitude.
It should be less than - 100 dBc

Second Harmonic Distortion (> 1.7 GHz {3.0 GHz for R3272))
' ___dBc
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1.4.11

Third Order Intermoduiation Distortion
SPECIFICATION

For a total mixer input level* of -30 dBm:

R3465 R3272 R3263/3463

i0MHz 10 3.0 GHz : < -75dBc {10 MHz to 3.0 GHz : < 75 dBc 10 MHz to 3.0 GHz . - 75 dBc
1.7 GHzto 8 GHz: < -75 dBc 3.0 GHz to 26.5 GHz : = - 75 dBc

* Total mixer input level = Total Input Lavel - Input Attenuation

Converted Spacification for a total mixer input level* of -20dBm:

H3465 R3272 R3263/3463

10 MHz to 3.0 GHz : < -55dBc |10 MHz t0 3.0 GHz : < - 55 dBg 10 MHz 0 3.0 GHz : - 55 dBg
1.7 GHz to 8 GHz : < --55 dBc 3.0 GHz to 26.5 GHz . < ~55 dBc

RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

DESCRIPTION

Two synthesized sweepers provide the signals required for measuring third order
intermodulation. '

It is difficult when the input level is low because of being buried to the noise, to measure the
spectrum generated by the distortion. Third order intermodulation distortion is raised by 20 dB
if the input level is raised by 10 dB.

Then, examine with mixer input level set in -20 dBm after the spec is converted into a value
which is 20dB larger.

SYNTHESIZED SYNTHESIZED
R3465/3272/3263/3463 SWEEPER (SG2) SWEEPER (SG1)
I I i !
TiRF T IRF T IRF
INPUT ‘J OUTPUT OUTPUT
SMA CABLE o
' - SMA CABLE
POWER DIVIDER

Figure 1-11  Third Order Intermodulation (<2 GHz) Test Setup
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e EQUIPMENT

Synthesized Sweeper (SG1)
Synthesized Sweeper (SG2)
Power Divider #1 (Divider 1)
Power Divider #2 (Divider 2)
Cables:

SMA, 70cm (Three required)

PROCEDURE
The following procedure carry out at -20dBm for a total mixer input level.

i Third Order Intermodulation (<2 GHz)]

(1} Select Divider 1 and connect the units as shown in Figure 1-11.

(2) Press the key on each synthesized sweeper. Set each of the synthesized

sweeper controls as follows:

PowerLevel .................... e e — 10 dBm
CW (SGT) ... e 820.0125 MHz
CW (SG2) ... 820.000 MHz
RFEOutput ... OFF

SHIFT PRESET

(3) On the R3465/3272/3263/3463, press the | - | and | keys. Set the

R3465/3272/3263/3463 controls as follows:

Center Frequency ... .. ... . ... ... 820.005 MHz
RefLevel .. ... ... .. . . - 10 dBm
FregSpan .. .. .. 50 kHz

RBW e 300 Hz

VBW 300 Hz

AT 10 dB

{4} On the SG1, set the ouiput to ON.

1-49

Sep 20/96



Spectrum Analyzer
OPERATION MANUAL

1.4 Performance Test Process

(6)

(10)

(11)

MARKER o q grm———— 1
| 1 Peak | 1 CONT Peak 1,
On the R3465/3272/3263/3463, press the [_AD_T\J_! o1 ! and ;& ;10 sat

the CONT Peak to ON. —ed LSS S

On the SG1, adjust the | POWER LEVEL Ikey fora -~ 10 dBm *0.1 dB reading on the
R3465/3272/3263/3463 display.

On the SG1, set the output to OFF. On the SG2, set the output to ON.

On the 8G2, adjust the I POWER LEVEL | key for a -10 dBm % 0.1 dB reading on the

R3465/3272/3263/3463 display.

On the 3G, set the output to ON.

On the R3465/3272/3263/3463, press the following keys: | ZNTEe 140 cot the CONT
p S OHOWI Ig y :. ;

Peak to OFF and the keys.

Wait for a new sweep to finish,

MARKER FD e MKR 1
1 Deila I
Press the |SRCH| | and U Jnkeys.

Third order intermodulation distortions appear symmetrically 12.5 kHz apart irom the two
carriers. Move MKR to each distorted position with the knob or L_\A] key, read the

level in dBc and record the greater reading.

[Third Order Intermodulation, 3.2 GHz {R34656/3272)]

(12)

(13)

Change Divider 1 to 2.

Press the key on each synthesized sweeper. Set each of the

synthesized sweaper controls as follows:

Power Level ... . e - 10 dBm

CW (SGT) ottt e 3.2000125 GHz
CW {SG2) .. e 3.2 GHz
RFEOuUIpUt o e OFF
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. SHIFT PRESET
{14) On the R3465/3272, press the and __:I keys. Set the R3465/3272 controls

as follows:

Center Frequency ... ... .. .. i

Reflevel ... ... .. .. . i i - 10 dBm
Span e 50 kHz
RBW .. 300 Hz

S 10 dB
VBW e 300 HZ

{15} Repeat steps (4} to (11) to measure the third order intermodulation distortions and

record the greater reading.

Table 1-13 Third Order Intermodulation Distortion

SGH 5G2 Third Order Intermadutation Distertion
{CW] (MHz) [CW] {MHz) Actual (dBc) Max (dBc)
820.0125 820 -55
3200.0125 3200 -55
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1.4.12 Image, Multiple and Out-of-Band Resporise
@ SPECIFICATION
Image, Multipie and Out-of-Band Response:

R3465: ~70 dBc (10 MHz to 8 GHz)

- 70 dBc {10 MHz to 18 GHz)
R3272: - 60 dBc {10 MHz to 23 GHz)
- 50 dBc {10 MHz to 26.5 GHz}

image and Multiple Response:

R3263/3463: - 70 dBc {10 MHz to 3 GHz)

s RELATED ADJUSTMENT
YTF adjustment

¢ DESCRIPTION
The performance tests in the R3465, R3272 and R3263/3463 differ in measurement frequency.

Make measurement with each band.

BNC CABLE
SYNTHESIZED lw MHz 10 Mz l R3465/3272/3263/3463

SWEEPER REF IN F{EE‘OUT r_]

L 9

RF IN

—0

POWER SPLITTER

POWER
METER

POWER SENSOR

Figure 1-12 Image, Multiple and Out-of-Band Response Test Setup
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e EQUIPMENT

Synthesized Sweeper (SG3)
Power Meter

Power Sensor {Sensor 1)
Power Splitter

Adapter:

Type N to SMA

Cable:

SMA, 70 cm

® PROCEDURE

I9 kHz to 3.0 GHz Band (R3465/3272/3263/3463)]

1)

(2)

(8)

Connect the equipment as shown in Figure 1-12, but do not connect the power sensor.

Press the key on the SG3 and set the controls as follows:

W e 2 GHz
Power Level ....... ... ... .. 0 dBm
SHIFT PRESET

On the R3465/3272/3263/3463, press the | = ] , | | keys and set the controls
as follows:

Center Frequency . ... ... i, 2 GHz

SPAN e e e e 40 MHz

RBW e 100 kHz

MBW e 300 Hz

Zero and calibrate the power meter. Rotate the CAL FACTOR swiich to the power
sensor’'s 2 GHz calibration factor.

Connect the power sensor to the power splitter.

Adjust the 5G3 1 POWER LEVEL I key for a 0 dBm *0.1 dB reading on the power meter.

r-———-——-- A | i

1 more 1/2 | I Preseiector 1
- FREG |, and o set the preselector to 3.0
for the R3465, prass L | L_..J!t p
GHz.
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MARKER
(7} On the R3466/3272/3263/3463, press  [S*M], [s ], [e] . [swaee |, [sacH] , | on |,
EM: E"‘E'i}and {%ﬁ’} to set the FIXED MKR to ON.
(8) For each of the frequencies listed in Table 1-14, 1-15 and 1-16 (Table1-14: R3272,

Table 1-15: R3465, Table 1-16: R3263/3463) for the 2 kHz to 3.1 GHz band, do the

following:
@ Set the SG3 to the listed key frequency.

@ On the power meter, rotate the CAL FACTOR swiich to the appropriate power

sensor calibration factor,
@ Set the SGS[ POWER LEVEL Ikey for a 0 dBm reading on the power meter.
@ Press key on the R3465/3272/3263/3463.

® On the R3465/3272/3263/3463, press  [sRcHkey and record the AMKR amplitude
in Table 1-14, 1-15 and 1-16 as the response amplitude. The response amplitude
should be less than the specification listed in the table.

MARKER, ———--~- 9
On the R3465/3272/3263/3463, press the | on |, IM 9 land  [rereat] keys.
T - A

Measurement frequency for the R3465 is different for the following bands. Therefore,
skip steps (10} to (28) and restart from step (29). The following steps are for the
R3z72.
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{3.0 to 7.5 GHz Band (R3272 Only))

{10)

(1)

(13)

On the R3272, press , , D , IEI and [aHz| keys. Set the SG3 [ow] 1o

5.5 GHz.

Rotate the CAL FACTOR switch to the power sensor’s 5.5 GHz calibration factor on the

power meter.

On the SG3, set the power level to the power meter indicate 0dBm.

- r hl r ]
On the R3272, press , [s], {wie], [erch], [rREQ ], jmore 1V PRESELE | and
AL,

" M L d | I, d

1 AUTO H n H e .
| PEAKING ! keys. Wait for the "peakingll" message to disappear.

MABKER ¥ 1yiia MKR | 1 FIXED MKR |
Press [snoe |, [sron], [Con | .1 tand 1 Gl [oEe]! to set the FIXED MKR to

______ 4
ON,

Repeat steps (8) and (9) for the SG3 frequencies listed in Table 1-14 for the 3.0 GHz to
7.5 GHz band.
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[7.4 GHz to 15.4 GHz Band (R3272 Only)]

(14)

On the R3272, press the [ rAsa |, [1], [2] and [erz] keys. Set the SG3 to

12 GHz.

Rotate the CAL FACTOR switch to the power sensor’s 12 GHz calibration factor on the

power meter.
FRepeat step {12} for the R3272,

Repeat steps (8) and (9) for the SGE3 frequencies listed in Table 1-14 for the 7.4 GHz to
15.4 GHz band.

[15.2 GHz to 23.3 GHz Band {R3272 Only)]

(18)

On the R3272, press the| FREa |, [2] . [1] and [arz] keys. Set the SG3 [cw] to 21

GHz.

Rotate the CAL FACTOR switch to the power sensor’'s 21 (GHz calibration factor on the

power meter.
Repeat step (12) for the R3272,

Rapeat steps (8) and (9) for the swesaper frequencies listed in Table 1-14 for the 15.2 10

. 23.3 GHz band.

[23 to 26.5 GHz Band (R3272 Only)]

(22)

{23)

(24)

{25)

On the R3272, press the| FrEQ |, [EI , ) [] , and keys. Set the SG3
to 24.4 GHz.

Rotate the CAL FACTOR switch to the power sensor’'s 24.4 GHz calibration factor on

the power meter.
Repeat step {12) for the R3272.

Repeat steps {8) and (9) for the S(G3 frequencies listed in Table 1-14 for the 23 to 26.5
GHz band.
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(26} Record the maximum response amplitude from Table 1-14.

{At frequency less than 18 GHz)

Maximum Response Amplitude {< 18 GHz) dBe

(27) Record the maximum response amplitude from Table 1-14.

{At frequency ranging from 18 to 23 GHz)
Maximum Response Amplitude(< 23 GHz) dBec
{28) Record the maximum response amplitude from Table 1-14.
{At frequency ranging from 23 to 26 GHz)

Maximum Response Amplitude(< 26.5GHz) dBe

The following steps are for the R3465.

[1.7 to 8 GHz Band {R3465 Only}]

(30) On the R3465, press , [_?_[ and keys. Set the SG3 [¢W] to 6 GHz,

{31} Rotate the CAL FACTCR switch to the power sensor's 6 GHz calibration factor on the

power meter.

{32) On the SGS, set the power level to the power meter indicate OdBm

On the R3465, press , , [Mez] , fsrer], | FREQ |, [ more 172 'and [ AUTO
L J

! | PEAKING | !

keys. Wait for the "peaking!!" message to disappear.

MABKER p—==-==q  [==mm==-
[ FIXED MKR |
Pross|sinaLe |, [srcH| , | on |, ' Delta MKR ' and | G [orr ]! Keys to set the FIXED
L_ ____________

MKR to ON.

{33) Repeat steps (8) and (9) for the SG3 frequency listed in Table 1-15 for the 1.7 to 8 GHz
band’s 6 GHz center frequency. '

(34) On the R3465, press| Frea |, [] and keys. Set the SGa[cW] to 8 GHz.
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{35) Rotate the CAL FACTOR switch to the power sensor’s 8 GHz calibration factor on the

power meter.
{36) Repeat step (32) for the R3465.

{37) Repeat steps (8) and (9) for the SG3 frequencies iisted in Table 1-15 for the 1.7 to 8
GHz band’s 8 GHz center frequency. '

{38) Record the maximum response amplitude from Tabie 1-15.

Maximum Response Amplitude dBc

Table 1-14 Image, Multiple and OCut-of-Band Responses {(R3272)

R3272 SG Response Spacification
Band Center Freq. CwW Amplitude (dBc)
(GHz) {MHz} {dBc)
9 kHz to 3.1 GHz Band 2.0 1957.2 -70
2.0 11567.2 —70
2.0 10462.4 -70
2.0 8231.4 —70
3.0 GHz to 7.5 GHz Band 5.5 6342.8 -70
5.5 11421.4 —70
"B.5 17342.8 —70
55 23264.2 —50
7.4 GHz to 15.4 GHz Band 12.0 12842.8 ~70
12.0 5789.3 —-70
12.0 18210.7 - B0
12.0 24421.4 —50
15.2 GHz to 23.3 GHz Band 21.0 21842.8 —60
21.0 6719.06 — 70
21.0 13859.53 - 70
23 GHz to 26.5 GHz Band 24.4 25242.8 - B0
24.4 5783.95 -70
24.4 11989.3 -~ 70
24.4 18194.65 — &0
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Table 1-15 image, Multiple and Out-of-Band Respenses (R3465)

R3465 5G Respcnse Specification
Band Center Freq. CwW Amplitude P (dBc)
{GHz) {MHz) (dBc)
9 kHz to 3.0 GHz Band 2.0 1957.2 --70
2.0 1157.2 —-70
2.0 10462.8 —-70
2.0 8231.4 70
1.7 GHz to 8 GHz Band 6.0 6842.8 —-70
8.0 4632.1 —-70
8.0 3789.3 —70
Table 1-16 Image and Multiple Responses (R3263/3463)
R3263/3463 5G Response Specification
Band Center Freq. CW Amplitude P (dBe)
_ {GHz) {MHz) {dBc)
9 kHz to 3.0 GHz Band 2.0 19857.2 —70
2.0 1157.2 -70
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1.4.13 Frequency Response

» SPECIFICATION

+1.5dB (8 kHz tv 3.0 GH2) {10 dB Input Attenuator)
1.0 dB (50 MHz to 3.0 GHz)

R3465:
*+1.5dB (1.7 GHz to 7.0 GHz)

+1.5 dB (6.9 GHz to 8 GHz)

— *1.5dB (9 kHz to 3.1 GHz}
*+1.0 dB {50 MKz to 3.1 GHz)
+1.5 dB (3.0 GHz to 7.5 GHz)
R3272; —
+3.5dB (7.4 GHz to 15.4 GHz)
{
(

+4.0dB {15.4 GHz tv 23.3 GHz}

L. *4,0dB (23 GHz to 26.5 GHz)

+1.5 dB (9 kHz to 3.0 GHz)
R3263/3463: {
+1.0 dB (50 MHz to 3.0 GHz)

Frequency response relative to the calibrator (30 MHz):

R3465: +3 dB (9 kHz to 8 GHz)
R3272: +5 dB (9 kHz to 26.5 GHz)
R3263/3463: %2 dB (9 kHz to 3 GHz)

RELATED ADJUSTMENT

YTF adjustment.
Frequency response adjustment.

DESCRIPTION

The SG3 signal is fed through a power splitter to a power sensor and the
R3465/3272/3263/3463. The 8G3's power level is adjusted at 30 MHz to place the displayed
signal al the R3465/3272/3283/3463 center horizontal graticule line. The power meter is placed
in RATIO mode. At each new SG3 frequency, the SG3’s power level is adjusted to the center
horizontal graticule line. The power meter displays the inverse of the frequency response
relative to the calibrator.
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-
SYNTHESIZED L;OEQ”:;LZ ;{JEEASET
SWEEPER R3465/3272/3263/3463
7 RE IN
L |
SMA-SMA SOWER
POWER METER
SMA CABLE SPLITTER
POWER
SENSOR °

Figure 1-13 Frequency Response Test Setup
e EQUIPMENT

Synthesized Sweeper {SG3)
Power Meter
Power Sensor (Sensor 1)
Power splitter
Adapter:

Type N to SMA

SMA (m) to SMA {m)
Cables:

SMA, 70 cm (Two required)

e PROCEDURE
{1) Zero and calibrate the power meter.

{2) Connect the equipment as shown in Figure 1-13.

(3) Press the key on the SG3. Set the 3G3 controls as follows:

CW e e 30 MHz
Freq Step . ..... ... .. .. .. e 100 MHz
Power Level . ... ... . e e -4 dBm
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HIET PRESET
(4) On the R3465/3272/3263/3463, press the | == | and [___|keys.

Center Frequency ... ... .. e 30 MHz
CF Slep .. i e e e 100 MHz
Span .. 5 MHz
Ref Leval ... ... . . . . . -5 dBm
dBidiv .. e e 2 dB/div
RBY e e e e e 300 kHz
VBW 100 Hz
Trace Detector ..., .. .. i i e Posi

MARKER rooee ‘l ““““““““

{8 Adjust the SG3 POWER LEVEL for a MKR amplitude reading of — 10 dBm *0.09 dB.

{7 Press the IdB_EREFJI switch on the power meter.
{Frequency Response (R3465/3272/3263/3463: 9 kHz 10 3.0 GHz Band)]

(8) Setthe SG3 to 100 MHz.

r A "
(9) For the R3465, press | FREQ |, | ™ore 12 {d d :[:E% '[3539('3 ito set the preselector to 3.0
GHz.

(10) On the R3465/3272/3263/3463, press | FReo |, [1], [o], [o] and [] keys.

{11) Adjust the SG3 POWER LEVEL for an R3465/3272/3263/3463 MKR amplitude reading of
~10 dBm *0.09 dB.

{12} Record the reverse sign value of the power ratio displayed on the power meter in Table
1-17.
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(13)

On the SG3, press the and up keys.
On the R3465/3272/3263/3463, press the [ma | and L&) keys.
At each new frequency, repeat steps (11) and (12}, rotating the CAL FACTOR switch to

the power sensor’s catibration factor.

[Frequency Response (R3465: 1.7 to 7.0 GHz Band) {(R3272: 3.0 to 7.5 GHz Bandj}]

(14)

(18)

(19)

(20)

uuuuu R

T T
For the R3465, press | FrReq |, 1more 172 iy j Preseleclor b, oop tho nraseiector to 1.7
pross | Fmea ], 3 ™™ nd T Bogy p
GHz.

On the R34685/3272, press [ rrea |, [1], []. [s] and [o:]keys.
( , L‘] i for R3272)

Set the SG3[CW] to 1.8 GHz. (3.1 GHz for H3272)

| A T | 1 r-———-- A
i 1

. 1 more 1/2 | PRESELE 1 AUTO
On the R3465/3272, press [SRCH| . | FREQ | o bt _ia"d | PEAKING !

keys.

Wait for the "peaking!!” message to disappear.

Adjust the SG3 POWER LEVEL for an R3465/3272 MKR ampiitude reading of — 10 dBm
+0.09 dB.

Record the reverse sign value of the power ratio displayed on the power meter in Table
1-18 and 1-19.

On the SG3, press the and up keys.

On the R3465/3272, press the and & ]keys.

At each new frequency, repeat steps (17) through {19), rotating the CAL FACTOR switch

1o the power sensor’s calibration factor.
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[Freguency Response (H3465: 6.9 to 8.0 GHz Band) (R3272: 7.4 to 15.4 GHz Band)]

{21)

{24)

On the R3466/3272, press | FRee |, [7], [ ] [o] and [ere] keys.
¢ [7].1] [5] for R3272)
| A

Press | FREQ |and :Sﬂzm%gi to set the CF STEP to MNL.
e 1= ]

Press ) E] ; E] and @ keys.

Set the 3G3 | cw {to 7.0 GHz (7.5 GHz for R3272) andl CF STEP SIZE | to 200 MHz.

’ I T al | i
- i more /2 1 | PRESELE 1 1 AUTC
On the R3465/3272, press SF‘CHI , | FREQ T rand i peagg | keys.

Wait for the "peaking!!" message to disappear.

Adjust the S8G3 POWER LEVEL for an R3465/3272 MKR amplitude reading of ~ 10
dBm *0.08 dB.

Recording the reverse sign value of the power ratio displayed on the power meter in
Table 1-20 and 1-21.

On the SG3, press the [cw| and up keys.

On the R3465/3272, press the FREq Jand £-&)  keys.
At mach new frequency, repeat steps (23) through (25), rotaiing the CAL FACTOR

switch to the power sensor’s calibration factor.

[Frequency Response (R3272: 15.2 to 23.3 GHz Band)}

{27)

(28)

(29)

On the R3272, press[ FREa:] . [ﬂ . . [::] , [_rf:! and EFH keys.

Set the 5G3 to 16.4 GHz.

[ e

4 1l I
On the R3272, press [sron| , [ FREq |, tmomiizy FRESELEgng | AUTO 4
e e 1 LPEAKING |

L
Wait for the "peaking!!” message o disappear.

o 1
i

keys.
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{30) Adjust the SG3 POWER LEVEL for an R3272 MKR amplitude reading of — 10 dBm
0,08 dB.

(31} Record the negative value of the power ratio displayed on the power meter in Table 1-
22.

(32} On the 5G3, press the and up keys.

On the R3272, press the and@ keys.

At each new frequency, repeat steps (29) through (31), rotating the CAL FACTOR switch

to the power sensor’s calibration factor.

[Frequency Response (R3272:23 to 26.5 GHz Band)]

(33) On the R3272, press | FREQ | , E] , . D , E] and I_éiz—l keys.

(34) Set the SG3[cW] to 23.4 GHz.

Fomm A | 1 | |
(35) On the R3272, press [sAcH] , | FArq |, tmore 2 | IPRESELE L gng | AUTO lyeyg,
L bcme e 4 (.PEAKING |

{36) Adjust the sweeper POWER LEVEL for an R3272 MKR amplitude reading of — 10 dBm
10.09 dB.

{37) Hecord the reverse sign value of the power ratio displayed on the power meter in Table

1-23.

{(38) On the SG3, press the and up keys.
Cn the R3272, press the | FREQ | and I\.:Lj keys.
At each new frequency, repeat steps (35) through (37), rotating the CAL FACTOR switch

to the power sensor’s calibration factor.
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[Test Resuits]

(40}

(42)

Frequency Response (R3465/3272/3263/3463:9 kHz to 3.0 GHz Band)

(D) Enter the most positive number from Table 1-17, Power Meter Reading : dB
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 1-17, Power Meter Reading: dB
The absolute value of this number should be iess than 5 dB.

@ Subtract @ from @: _ dB
The result should be less than 3 dB.

Frequency Rasponse (R3465/3272/3263/3463:50 MiHz to 3.0 GHz Band)

@ Enter most positive number from Table 1-17, Power Meter Reading within the range of
100 MHz to 3.0 GHz frequency: dB

& Enter most negative number from Table 1-17, Power Meter Reading within the range of
100 MHz to 3.0 GHz frequency: daB

@ Subtract @ from @ _ dB
The result should be less than 2 dB.

Frequenty Response (R3465: 1.7 GHz to 7.0 GHz Band)
(R3272: 3.0 GHz to 7.5 GHz Band)

@ Enter the most positive number from Table 1-18 and 1-19, Power Meter Reading:

_ dB
The absofute value of this number should be less than 5 dB.
@ Enter the most negative number from Table 1-18 and 1-19, Power Meter Reading:
. dB
The absolute value of this number should be less than 5 dB.
@ Subtract @ from @: dB

The result should be less than 3 dB.
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(43) Freguency Response (R3465:6.9 to 8 GHz Band}{R3271:7.4 to 156.4 GHz Band)

@ Enter the most positive number from Table 1-20 and 1-21, Power Meter Reading:

The absolute value of this number should be less than 5 dB.

dB

& Enter the most negative number from Table 1-20 and 1-21, Power Meter Reading:

The absolute value of this number should be less than 5 dB.

Subtract @ from @©:
The result should be less than 7 dB (R3465:3 dB).

Freguency Response (R3272:15.2 to 23.3 GHz Band)

@ Enter the most positive number from Table 1-22, Power Meter Reading:
The absolute value of this number should be less than 5 dB.

@ Enter the most negative number from Table 1-22, Power Meter Reading:

The absolute value of this number should be less than 5 dB.

@ Subtract @ from @:
The result should be less than 8 dB.

Freguency Response (R3272:23 to 26.5 GHz Band)

@ Enter the most positive number from Table 1-23, Power Meter Reading:
The absoclute vaiue of this number should be less than 5 dB.

@ Enter the most negative number from Table 1-23, Power Meter Reading:

The absolute value of this number should be less than & dB.

3 Subtract @ from @
The result should be less than 8 dB.
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Table 1-17 Frequency Responge
(R3465/3272/3263/3463 : 9 kHz to 3.0 GHz Band)

Columi 1 Colurmn 2 Column 3
Fregquency Power Meter CAL Factor
{MHz) Reading (dB) Freq. {GHz)
100 0.05
200 0.05
300 0.05
400 0.05
500 0.05
600 0.05
700 0.05
800 0.05
200 0.05
1000 1.0
1100 1.0
1200 1.0
1300 1.0
1400 1.0
1500 1.0
1600 1.0
1700 1.0
1800 1.0
1900 1.0
2000 2.0
2100 2.0
2200 2.0
2300 2.0
2400 2.0
2500 2.0
2600 2.0
2700 2.0
2800 2.0
23800 2.0
3000 3.0
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Table 1-18 Frequency Response (R3465 : 1.7 GHz to 7.0 GHz Band)

Column 1 Column 2 Column 3 Column 1 Column 2 Colurmn 3
Frequency |Power Meter | CAL Factor Frequency | Power Meter | CAL Factor
{GHz} Reading (dB) | Freq. (GHz) {GHz) Reading (dB) | Freq. (GHz)
1.7 1.0 549 5.0
1.8 1.0 6.0 6.0
1.9 1.0 6.1 6.0
2.0 2.0 6.2 6.0
2.1 2.0 6.3 6.0
2.2 2.0 6.4 6.0
2.3 2.0 6.5 8.0
2.4 2.0 6.6 6.0
2.5 2.0 6.7 6.0
2.6 2.0 6.8 5.0
2.7 2.0 6.9 8.0
2.8 2.0 7.0 7.0
2.9 2.0
3.0 3.0
31 3.0
3.2 3.0
33 3.0
3.4 3.0
35 3.0
3.6 3.0
3.7 3.0
3.8 3.0
3.9 3.0
4.0 4.0
4.1 4.0
4.2 4.0
4.3 4.0
4.4 4.0
4.5 4.0
4.6 4.0
4.7 4.0
4.8 4.0
4.9 4.0
5.0 5.0
5.1 5.0
5.2 5.0
5.3 5.0
5.4 5.0
5.5 5.0
5.8 5.0
57 5.0
5.8 5.0
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Table 1-19 Frequency Response
(R3272 : 3.0 GHz to 7.5 GHz Band)

Column 1 Coturnn 2 Column 3
Frequency Power Meter CAL Facior
(GHz) Reading {dB) Freq. {GHz)
3.0 3.0
3.1 3.0
3.2 3.0
3.3 3.0
3.4 3.0
3.5 3.0
3.8 3.0
3.7 3.0
3.8 3.0
3.9 3.0
4.0 4.0
4.1 4.0
4.2 4.0
4,3 4.0
4.4 4.0
4.5 4.0
4.6 4.0
4.7 4.0
4.8 4.0
4.9 4.0
5.0 5.0
5.1 5.0
5.2 5.0
5.3 5.0
5.4 5.0
5.5 5.0
5.6 5.0
5.7 5.0
5.8 5.0
5.9 5.0
6.0 6.0
6.1 6.0
6.2 6.0
5.3 6.0
6.4 6.0
6.5 8.0
6.6 8.0
8.7 6.0
6.8 6.0
B.9 6.0
7.0 7.0
7.1 7.0
7.2 7.0
7.3 7.0
7.4 7.0
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Table 1-20 Frequency Response
(R3465 : 6.9 GHz to B GHz Band)

Table 1-21

Frequency Response
(R3272 : 7.4 GHz to 15.4 GHz Band)

Column 1 Column 2 Column 3 Column 1 Column 2 Column 3
Frequency |Power Meter | CAL Factor Frequency Power Meter | CAL Factor
(GHz) Reading (dB) | Freq. (GHz) (GHz) Reading (dB) | Freqg. (GHz)

6.9 6.0 7.5 7.0

7.1 7.0 7.7 7.0

7.3 7.0 7.9 7.0

7.5 7.0 8.1 8.0

7.7 7.0 8.3 8.0

7.9 7.0 8.5 8.0

8.7 8.0

8.9 8.0

9.1 9.0

9.3 9.0

8.5 9.0

8.7 9.0

9.9 9.0

10.1 10.0

10.3 10.0

10.5 10.0

10.7 10.0

10.9 10.0

111 11.0

11.3 11.0

1156 11.0

11.7 11.0

11.9 11.0

12.1 12.0

12.3 12.0

12.6 12.0

2.7 12.0

12.9 12.0

3.1 13.0

13.3 13.0

13.5 13.0

13.7 13.0

13.9 13.0

14.1 14.0

14.3 14.0

14.5 14.0

14.7 14.0

14.9 14.0

15.1 15.0

5.3 15.0
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Table 1-22 Frequency Response
(R3272 ; 15.2 GHz to 23.3 GHz Band)

Column 1 Column 2 Column 3
Frequency Power Meter CAL Factor
{GHz) Reading (dB) Freq. (GHz)
15.4 15.0
15.6 15.0
15.8 i5.0
16.0 16.0
16.2 16.0
16.4 16.0
16.6 16.0
16.8 16.0
17.0 17.0
17.2 17.0
17.4 17.0
17.6 17.0
17.8 17.0
18.0 18.0
18.2 18.0
18.4 18.0
18.6 18.0
18.8 18.0
19.0 19.0
19.2 18.0
19.4 19.0
19.6 18.0
19.8 19.0
20.0 20.0
20.2 20.0
204 20.0
20.6 20.0
20.8 20.0
21.0 21.0
21.2 21.0
21.4 21.0
21.8 21.0
21.8 21.0
22.0 22.0
22.2 22.0
22.4 22.0
22.6 22.0
22.8 22.0
23.0 23.0
23.2 23.0
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Table 1-23 Frequency Response
(R3272 : 23 GHz to 26.5 GHz Band)

Column 1 Column 2 Cotumn 3

Frequency Power Meter CAL Facior
(GHz) Reading (dB) Freq. (GHz)
23.4 23.0
23.6 23.0
23.8 23.0
24.0 24.0
24.2 24.0
24.4 24.0
24.6 24.0
24.8 24.0
25.0 25.0
25.2 25.0
25.4 25.0
25.6 25.5
25.8 255
26.0 26.0
26.2 26.0
26.4 26.0
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1.4.14 IF Gain Uncertainty

e SPECIFICATION

IF Gain Uncertainty;
< *0.5 dB, reference levels ¢ dBm to - 50 dBm with 10 dB input attenuation

RELATED ADJUSTMENT
IF amplitude adjustment.

DESCRIPTION

This test measures IF gain errar in resolution band width 10 kMz and 3 kHz. The input signal
level is decreased as the spectrum analyzer's reference level is decreased (IF gain increasead).
Since the signal level is dacreased in precise steps, any error between the reference leve! and
the signal level is caused by the analyzer's IF gain. The Synthesized Lovel Generator is
phase-looked to the analyzer’'s 10 MHz refarence.

BNC CABLE
SYNTHESIZED 5 l‘” Mz REF
,1;\? MHzREF [ EVEL GENERATOR H3485/3272/3263/3463 ¥ IN/OUT
? o | RFIN
BNC CABLE J
Figure t-14 [F Gain Uncertainty Test Setup
e EQUIPMENT

Synthesized Level Generator (SG4)
Cables:
BNC, 150 cm (Two required)
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¢ PROCEDURE
{1y Connect the equipment as shown in Figure 1-14.

(2) Set the 5G4 controls as follows:

Frequency ... ... i e 30 MHz
Amplitude . ... ... ... .. L -5 dBm
SHIET PRESET
(3) On the R3465/3272/3263/3463, press the l_é;%] and keys and set the controls
as follows: '
Center Frequency ..................... 30 MHz
Frequency Span ........... .. ... . ..., 0 Hz
REFLEVEL .. ... .. . . . .. 0 dBm
dBfidiv ... 1 dB/div
VBW 1 Hz
RBW e 10 kHz
Trace Detector . ......... ... ......... Post

{4) Set the cutput level of the 3G4 1o the value & dB lower than the R3465/3272/3263/3463
refaerence level.

(5) After several sweeps in the R3465/3272/3263/3463, press the | SNGLE | and

keys to read the data on the screen and record it as the reference value. Then, press

MARKER r————=-- b === !
the | on | , | DelteMKR ignq VEIXEDMKR 1 oot the FIXED MKR to ON.
e and | B o)

{6) Lower the SG4 level and the R3465/3272/3263/3463 reference levei by 1 dB.

Press key.

{7y Pressthe |SRCH] key to read the marker level on the screen and record it in Table 1-
24,

(8) Repeat steps {B6) and {7) until the 5G4 is lowered to 10 dB.

(9) Lower the 3G4 level and the R3465/3272/3263/3463 reference leve! by 10 dB.
(10} Press the key to read the data on the screen and record it in Table 1-24.
(11) Repeat steps {(9) and (10) until the SG4 is lowered 1o 50 dB.

(12} Repeat steps {2) to (11) above for the R3465/3272/3263/3463 resolution band width 3
kHz. For resofution band width 3 kHz, record the result in Table 1-25.
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Table 1-24 IF Gain Errar (RBW =10 kHz, 1 dB/div. )

Reference value {dBm)

R3;85/3272i3263/3483 SG4 A Mgrker o

eference Level (dBm) Level Specification

(dBm) (dB3)
G -5 0 {Ref.) —
—1 -6 +0.5dB
—2 -7 +0.5dB
-3 -8 10.5dB
—4 -9 +0.5dB
—5 -10 +0.5dB
—6 -11 +0.5dB
—f -12 +*0.5dB
-~ B -13 +0.5dB
—9 -14 +0.5dB
—10 -16 +0.5dB
=29 25 +0.5 dB
-~30 -35 +0.5dB
-~ 4{} 45 +0.5dB
--50 -55 +0.5 dB
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Tabie 1-25 IF Gain Error (RBW =3 kHz, 1 dB/div.)

Reference value {(dBm}
R3465/3272/3263/3463 sG4 A Marker o
Reference Level (dBm) Level Specification
(dBm) (dB)
0 -5 0 (Ref.) —
—1 -6 +0.5dB
0 -7 +0.5dB
—3 -8 +0.5dB
—4 -9 +0.5dB
-5 -10 +0.5dB
-6 -11 +0.5dB
-7 -12 0.5 dB
-8 -13 +0.5dB
-9 -14 +0.5dB
—10 -15 +0.5dB
—20 -25 +0.5dB
—30 -35 +0.5dB
—40 -45 +0,5dB
—50 -bb +0.5dB
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1.4.15 Scale Fidelity
® SPECIFICATION

Log Scale Fidelity: 0.2 dB/7 dB,
' +1 dB/10 dB to a maximum of % 1.5 dB over 0 to 80 dB range.
Linear Scaile Fidelity: < +15% of referance level

¢ HRELATED ADJUSTMENT
iIF amplitude adjustment.

¢ DESCRIPTION
This test measures display accuracy for 1 dB, 10 dB log scales, X1 linear scales. Al scales
are measured with 0 dBm reference signal. Figure 1-15 illustrates the measurement system of
this test. The Synthesized Level Generator is phase-locked to the 10 MHz reference scurce of
the spectrum analyzer.

10 MHz REF
omia|  SYNTHESIZED R3465/3272/3263/3453 lm/omz
cerm vy LEVEL GENERATOR
O
Q ? ?
[ BNG NG J RF IN
CABLE CABLE
Figure 1-15 Scale Fidelity Test Setup
& EQUIPMENT -

Synthesized Level Generator (3G4)
Cables: '
BNC, 150 cm (Two required)

178 Sep 20/96




Spactrum Analyzer
OPERATION MANUAL

1.4 Performance Test Process

s PROCEDURE
{1) Connect the equipment as shown in Figure 1-15.

(2) Set the SG4 controls as foliows:

Frequency . ... ... .. e 30 MHz
Amplitude . .. .. Lo 0 dBm
SHIFT PRESET
(3) On the R3465/3272/3263/3463, pross the | === |and | | keys and set the

controls as follows:

Center Frequency . .................... 30 MHz
FreqSpan ......... ... ... . ., 0 Hz
Reflevel ... ... . .. . ... 0 dBm
RBW 3 kHz
VBW 1 Hz
dB/div . e 1 dB/div
Trace Detector . .. ....... ... .......... Posi
MARKER

(4) On the R3465/3272/3263/3463, press the l oM
{1 dB/div Log Scale]

(5) On the SG4, adjust the amplitude until the R3465/3272/3263 marker reads exactly 0.00

dBm.
FORMAT [ - | e B
(6) On the R3465/3272/3263/3463, press the | | @ Teee 1@ TreceB
______ . | SR | L1
and I -StoreB 1 keys.
______ MARKER [ ——— [y
(7) On the R3465/3272/3263/3463, pressthe [ on | , | moe1@ 3 1 moe2s 1
L L e d
r-=-——=-=-7 1 r-T=TT= A | N ) | B 7 | a r--———-7 |
t Trace MKR 1 1 more 3/3 i Delta MKR 1 i more 1/3 | I more 2/3 1 d 1 Traca MKR |
L e EE R JANC L Mowe | keys.

(8} On the R3465/3272/3263/3463, press the [ sieLe | key.
(9} Lower the 5G4 level by 1 dB.

(10) On the R3465/3272/3263/3463, press the [ SINGLE | key.
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(11)

(12)

Record the Deita marker level in the Actual column in Table 1-26, Calcuiate the
incremental error according to the following equation and record the result in the
incremental Error column in Table 1-26.

Incremental error = (Current Delta marker level} - {(Frevious Delta marker level) + 1 dB

Repeat steps (9) to (11) until the SG4 leval is set to the value 10 dB lower than the
inttially set level.

[10 dB/div Log Scale]

(13}

(14)

(15}

(20)

r A
On the R3465/3272/3263/3463, press the [REPLAT |, [Level |, 1davi and | 10d3dv |
keys. Lo d I 4

Sat the SG4 level so that the R3465/3272/3263/3463 marker indicates just 0.00 dBm.

FORMAT oo e e e 5 pr=~—-—- 3
On the R3465/3272/3263/3463, press the -} , 1 Tace 1 1 TraceB i
— L booL i
S ORI S IOV
B
and {L Sere B keys.
—————— MARKER Fommm—— | e |
On the R3465/3272/3263/3463, press the | on |, | ™™ { | moe2s 4
R " e . | IO d
| Trace MKRL | 1 more &3 1 1 DeltaMKA 1 1 more 13 | | more 23 1 { Trace MKR }
fale maor ea LS more moreg I lrace H
; ; ) ; and keys.
LoMove Lo . I N O L T A UL I B

Lower the SG4 level by 10 dB.
On the R3465/3272/3263/3463, press the iSlr\jI“GLE I key.

Record the Delta marker level in the Actual column in Table 1-27. Calculate the
incremental error from the following expression and record the result in the Incremental
Error column in Table 1-27.

incremental error = (Current Delta marker level} - (Previous Delta marker level) + 10 dB

Repeat steps (17) to (19) until the frequency synthasizer level is set to the value 80 dB
lower than the initially set level.
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Table 1-26 1 dB/div. Log Scale Fidelity (RBW =3 kHz)
Input Signal dB from A Marker Level Incremental
Level . Referenge ' Error (dB)
(dBm, nominal) | Level (nominal) | Min. (dBm) | Actual (dBm) | Max. {dBm)
0 0 0 0 (Ref.) 0 @ (Ref.)
—1 —1 —-1.2 —-0.8
-2 -2 —2.4 - 1.6
-3 -~3 —3.6 —2.4
-4 —4 --4.8 -3.2
-5 -5 —6.0 —-4.0
~6 -6 7.2 —4.8
-7 -7 —8.4 ~5.6
—8 —8 —-9.5 —B6.5
-9 ~9 —10.5 —7.5
- 10 —10 - 11.5 -~8.5
Table 1-27 10 dB/div. Log Scale Fidelity {RBW =3 kHz)
Input Signal dB from A Marker Level Incremental
Level ' Fieferenge — Error (dB)
{dBm, nominal) | Level (nominal) | Min. (dBm} | Actual (dBm} | Max. (dBm)
0 0 0 0 {Rei.) 0 0 (Ref)
—10 ~10 —11 -9
—20 —~20 —21.5 —18.5
—30 - 30 —-31.5 —~28.5
—40 —40 —41.5 —38.5
—50 —50 -51.5 —48.5
—60 - 60 —B1.5 —58.5
—-70 —70 --71.b —68.5
~ 80 —80 —81.5 —78.5
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[Linear Scale]
{21) Set the 5G4 as follows:
=T [ =Y oo 30 MHz
Amplitude ... .. 0 dBm
SHIET PRESET '
(22) On the R3465/3272/3263/3463, press the | == |and | | keys and set the
controls as follows:
Center Freq ... i e 30 MHz
Freg Span ... e e e e 0 kHz
Reflevel ... . . .. . . . 0 dBm
RBW 3 kHz
VBW e 1 kHz
Trace Detector . ... .. . i Posi
P 1 r—n
(23) On the R3465/3272/3263/3463, press the [1evet] 1 ™™ land 1411 keys to select
MARKER
the linear X1 mode. Then, press the ONM[key,
(24) Precisely set the 3G4 level to the R3465/3272/3263/3463 reference leval while reading
the marker ievel on the screen.
{255 On the R3465/3272/3263/3463, press the L‘N_QQLE] key to set the single sweep mode.
(26) Read the level value displayad on the 3G4 and set the value as the reference value
{Ref). Then, set the frequency synthesizer level to the value 0.92 dB lower than the
reference value.
(27 On the R3465/3272/3263/3463, periorm single sweep, read the marker fevel and record
it in Table 1-28.
{28} Set the 5G4 level as shown in the Input Signal Level column in Table 1-28 sequentially

and repeat step (27) for each.
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Table 1-28 Linear Scale Fidelity (X1)

Input Signal Level Div. from A Marker Level
Refarence
(dB, nominal) {mV, nominal) Lavel Min. {mV) Actual (mV) Max. {mV)

0 {Ref.) 2236 0 223.6 223.6 (Ref.) 223.8

-~ 0.92 201.24 1 167.7 234.8
—1.94 178.88 2 145.3 2125
—-3.10 156.52 3 122.9 180.1
—4.44 134.16 4 100.6 167.7
—6.02 111.8 5 78.2 145.4
—7.96 89.44 6 55.9 122.0
—10.46 67.08 7 33.5 100.7
—13.98 44.72 8 1.1 78.3
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1.4.16 Input Attenuator Accuracy
e SPECIFICATION

input attenuator accuracy (referenced to 10 dB input attenuation, for 20 to 70 dB settings):
R3465: kHzto 8 GHz: <« %1.1dB/10 dB step o a maximum of *2.0 dB

9 kHz to 12.4 GHz: < 1.1 dB/10 dB step to a maximum of 2.0 dB
R3z272: 12.4 GHz to 18 GHz: < * 1.3 dB/10 dB step to a maximurmn of *2.5 dB

18 GHz to 26.5 GHz: < *1.8 dB/10 dB step to a maximum of 3.5 dB

R3263/3463: 9kHz to 3 GHz: < #£1.1 dB/10 dB step to a maximum of 2.0 dB
@ RELATED ADJUSTMENT
There is no related adjustment procedure for this perigrmance test.

2 DESCRIPTION
This test measures the input attenuatoi’s switching accuracy over the full 70 dB.

The number of frequency measured points is one point at 4 GHz for the R3465, one point at

1.5 GHz for the R3263/3463 and three points at 4 GHz, 15 GHz and 18 GHz for the R3272.

The synthesized sweeper is phase-locked to the spectrum analyzer's 10 MHz reference. The
input attenuator switching accuracy is referenced ic the 10 dB attenuator setting. Step-to-step

accuracy is calculated from switching accuracy data.

SWEERER D L 10 M REF 0 M,H,j,gﬁil R3465/3272/3263/3463
T o RF IN
{ SMA CABLE J

Figure 1-16 Input Attenuator Switching Accuracy Test Setup

» EQUIPMENT
Synthesized Sweeper {SG1)
Cables:
BNC, 150cm
SMA, 70cm
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& PROCEDURE

{1)

IF gain uncertainty is measured when the resolution bandwidth is set to 3kHz and the
result is filled in on the IF Gain uncertainty of Table 1-29.
For the test method, refer to “1.4.14 IF Gain Uncertainty™.

Measure IF gain uncertainty when the resolution bandwidth is set to 3 kHz before doing this test.
{IF gain uncertainty is included in the measurement result because of IF gain's changing and
measuring in this test.

CAUTION

(2)

(8)

Connect the equipment as shown in Figure 1-16.

Set the SG1 controls as follows:

Frequency (for the R34B5/3272) . ........ 4 GHz
{for the R3263/3463) ......... 1.6 GHz
Amplitude ... ... . L L -5 dBm
SHIET PRESET
On the R3465/3272/3263/3463, press the | == | and keys and set the

controls as follows:

Center Frequency {for the R3465/3272) ... ... 4 GHz
{for the R3263/3463) ... .. 1.5 GHz
Frequency Span . .......... .. .......... 10 kHz
Reflevel ........ ... ... ... ... ........ 0 dBm
dBAdiv. .. 1 dB/div
RBW 3 kHz
Trace Detector . .......veoen o Posi

On the SG4, adjust the POWER LEVEL to the value 5 dB lower than the
R3465/3272/3263/3463 reference lovel.

On the R3465/3272/3263/3463, pross the lfﬂ?'ﬁ l key.

Press the key, read the MKR level and record it in Table 1-29 as the reference
value.

| ettt a
I ATTAUTO lkavs to set the ATT

On the R3465/3272/3263/3463, prass the IT'WT arid
AUTO to MNL.
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Press the key.
On the R3465/3272/3263/3463, press the [ siNGLE | key.

Press the key, read the MKR level. The marker level measured here is subtracted
trom the reference value measure in the (6).
[F gain uncertainty measured in the (1) is subtracted from the value.

Records it in Table 1-29 as Actual MKR Reading.

Reference value Marker level IF gain uncertainty
QﬁfﬁLMKR = |measured inthe | - Imeasured in |- |measured in the
7acing (6) the (9) (1)

Repeat steps (7) through (9) for the remaining R3465/3272/3263/3463 ATT setting listed
in Table 1-29.

Calgulate the step-to-step accuracy as described in the following steps and record the
results in Table 1-29. Step-to-step accuracy should be within the limits shown in Table
1-29.

[Step-to-Step Accuracy Calculation]

(12)

(13)

(14)

For the 20 dB ATT setting, switching accuracy becomes step-to-step accuracy.

For the 30, 40, 50, 60 and 70 dB ATT settings, subtract the 10dB down ATT switching
accuracy from the current ATT swiiching accuracy.

Center Frequency is changed to 15GHz and 18GHz and the operations in (2) to {13) are
executed for R3272. Fill in the value measured in the (1} when Center Frequency is
4GHz (1.5 GHz for the R3263/3463) on the IF Gain Uncertainty Table 1-29.
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Table 1-29 Input Attenuator Accuracy
[R3465] Center Frequency: 4 GHz, Reference value dBm
R3485 . iIF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain .
Aftenuator (dB) Uncertainty
(dB) (dB) Min. (dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. {dB)
10 0 0 0 {Ref.) | 0 (Ref.} 0 (Ref.) 0 (Ref.) 0 (Ref.)
20 10 -2 +2 1.1
30 20 -2 +2 +1.1
40 30 -2 +2 1.1
50 40 -2 +2 1.1
60 50 -2 +2 1.1
70 80 -2 +2 +1.1
[R3272] Center Frequency: 4 GHz, Reference value dBm
R3272 . iIF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain .
Attenuator (dB) Uncertainty
{(dB) (dB) Min. (dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
10 0 0 0 (Ref) | O(Ref) 0 {Ref.) 0 {Ref.) 0 {(Ref.)
20 10 -2 +2 +141
30 20 -2 +2 i1
40 30 -2 +2 11
50 40 -2 +2 +1.1
60 50 -2 +2 +1.1
70 80 -2 +2 +1.1
[R3272] Center Frequency: 15 GHz, Reference value dBm
R3272 . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain .
Attenuator (dB) Uncertainty
(dB) (dB) Min. (dB) | Actual (dB) | Max. {dB) | Actual (dB) | Spec. {dB)
10 0 0 0 {Ref) | 0 (Ref) 0 (Ref.) 0 (Ref.) 0 (Ref.)
20 10 -2.5 +2.5 +1.3
30 20 -2.5 +2.5 +1.3
40 30 -2,5 +2.5 +1.3
50 40 -2.5 +2.5 +1.3
60 50 -2.5 +2.5 +1.3
70 60 -2.5 +2.5 1.3
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{cont’d)
[R3272] Center Frequency: 18 GHz, Reference value dBm
R3272 ; ) IF Gain Switching Accuragy Step-to-Step Accuracy
IF Gain .
Attenuator (dB) Uncertainty
(dB) (dB}) Min. (dB) | Actual {dB) | Max. (dB) | Actual (dB) | Spec. {dB)
10 0 0 0 (Ref.) | O ({Ref) 0 (Ref.) 0 (Ref.) 0 {(Ref.)
20 10 -3.5 +3.5 +1.8
30 20 -3.5 +3.5 +1.8
40 30 -3.5 +3.5 +1.8
50 40 -3.5 +3.5 +1.8
80 50 -3.5 +3.5 +1.8
70 60 -3.5 +3.5 +1.8
[R3263/3463] Center Frequency: 1.5 (GHz, Reference value dBm
R3263/3463 . IF Gain Switching Accuracy Step-to-Step Accuracy
I Gain .
Aftenuator (dB) Uncertainty .
{dB) {dB) Min. {dB) | Actual (dB) | Max. {dB) | Actual (dB) | Spec. (dB)
10 0 0 0 (Ref.y | 0O (Retf.} 1 (Ret.) 0 (Ref.) 0 (Ref.)
20 10 -2 +2 1.1
30 20 -2 +2 1.1
40 30 -2 +2 1.1
50 40 2 +2 1.1
60 50 -2 +2 1.1
70 60 -2 +2 i1
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1.4.17 Calibration Amplitude Accuracy
¢ SPECIFICATION
Amplitude: -10dBm *0.3dB

@ RELATED ADJUSTMENT
Calibration amplitude adjustment.

e DESCRIPTION

The amplitude accuracy of the CALQUT signal are checked for — 10 dBm 0.3 dBm.

R3465/3272/3263/3463

o O |CALOUT

N-BNC

POWER
SENSOR

O

POWER
METER

Figure 1-17 Calibration Amplitude Accuracy Test Setup

& EQUIPMENT

Power Meter
Power Sensor (Sensor 2)

@ PROCEDURE

(1) Connect the equipment as shown in Figure 1-17.

(2) Press the power sensor zero of the power meter and calibrate the power sensor. Enter
the power sensor’'s 30 MHz calibration factor into the power meter.

(3) Connect the power sensar via an N(fy - BNC{m) adapter directly to the CALOUT
connactor. Read the power meter display. The power evel should be within the following

limits (£0.3 dB):

1-89

Actual

- 10.3 dBm = < - 9.7 dBm
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1.5 Checklist/Data Form
File No. Description :___ SPECTRUM ANALYZER
UUT MFR ADVANTEST CO. ID No.
Model R3465/3272/3263/3463 : Date
Tabie 1-30 Performance Test Record (1 of 11)
Results
Pr\? ra. Test Description
0. Min. Actual Max.

Frequency Readout Accuracy
and Frequency Counter Marker
Accuracy

1.5 GHz CENTER FREQ
1 MHz SPAN
10 MHz SPAN
50 MHz SPAN
100 MHz SPAN
2 GHz SPAN

5.0 GHz CENTER FREQ
1 MHz SPAN
10 MHz SPAN
50 MHz SPAN
100 MHz SPAN
2 GHz SPAN

<R3272 ONLY >
11.0 GHz CENTER FREQ

1,499888 GHz
1.49958 GHz
1.49784 GHz
1.4958 GHz
1.419 GHz

4.999887 GHz
4.998958 GHz
4.99784 GHz
4.9858 GHz
4,918 GHz

1.500012 GHz
1.50042 GHz
1.50216 GHz
1.4042 GHz
1.581 GHz

5.000013 GHz
5.00042 GHz
5.00216 GHz
5.0042 GHz
5.081 GHz

1 MHz SPAN 10.999987 GHz 11.000013 GHz
10 MHz SPAN 10,999858 GHz 11.00042 GHz
50 MHz SPAN 10.99784 GHz 11.00216 GHz

100 MHz SPAN 10.9958 GHz 11.0042 GHz

2 GHz SPAN 10.919 GHz 11.081 GHz

18.0 GHz CENTER FREQ

1 MHz SPAN 17.999986 GHz 18.000014 GHz
10 MHz SPAN 17.99958 GHz 18.00042 GHz
50 MHz SPAN 17.99784 GHz 18.00216 GHz

100 MHz SPAN 17.9958 GHz 18.0042 GHz
2 GHz SPAN 17.918 GHz 18.081 GHz
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Table 1-30 Performance Test Record (2 of 11)

Para.
No.

Test Description

Results

Min. Actual

Max.

Frequency Readout Accuracy
and Marker Frequency Counter
Accuracy (cont'd)

Marker Frequency Counter
Accuracy
1.6 GHz CENTER FREQ
5.0 GHz CENTER FREQ
11.0 GHz CENTER FREQ
18.0 GHz CENTER FREQ

1.499999844 GHz

4.999999494 GHz
10.999998889 GHz
17.999998184 GHz

1.500000156 GHz
5.000000506 GHz
11.000001111 GHz
18.000001816 GHz

2 | Frequency Reference Qutput
Accuracy
10 MHz Reference Frequency 29.9999970 MHz 30.0000030 MHz
3 Noise Sidebands
1.5 GHz Center Frequency
10 kHz Offset — 100 dBc/Hz
100 kHz Offset - 110 dBc/Hz
<R3465/3272 ONLY > |
3.5 GHz Center Frequency
10 kHz Offset —98 dBc/Hz
100 kHz Offset —108 dBc/Hz
4 | Frequency Span Accuracy
1.8 GHz Center Frequency
5 MHz SPAN 3.96 MHz 4.04 MHz
5.01 MHz SPAN 3.847 MHz 4,169 MHz
40 MHz SPAN 30.72 MHz 33.28 MHz
400 MHz SPAN 307.2 MHz 332.8 MHz
<R3465/3272 ONLY >
4.0 GHz Center Frequency
4 GHz SPAN 3.072 GHz 3.328 GHz
8 GHz SPAN 6.144 GHz 6.656 GHz
<R3272 ONLY >
10 GHz Center Frequency
10 GHz SPAN 7.68 GHz 8.32 GHz
19 GHz SPAN 16.36 GHz 16.64 GHz
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Table 1-30 Performance Test Record {3 of 11)

Results
Pr\akr)a. Test Description :
. Min. Actual Max.
5 Resolution Bandwidth Accuracy
and Sefectivity
Resolution Bandwidth Accuracy
5 MHz 3.50 MHz 6.5 MHz
3 MHz 2.1 MHz 3.9 MHz
1 MHz 800 kHz 1.2 MHz
300 kHz 240 kHz 360 kHz
100 kHz 80 kHz 120 kHz
30 kHz 24 kHz 36 kHz
10 kHz 8.0 kHz 12.0 kHz
3 kHz 2.4 kHz 3.6 kHz
1 kHz 800 Hz 1200 Hz
300 Hz 210 Hz 390 Hz
Resolution Bandwidth Selectivity
5 MHz 15
3 MHz 15
1 MHz 15
300 kHz 15
100 kHz 15
30 kHz 156
10 kHz 15
3 kHz 15
1 kHz 15
300 Hz 15
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Table 1-30 Performance Test Record {4 of 11)

Results
Pﬁéa' Test Description -
’ Min. Actual Max.
B Resolution Bandwidth Switching
Uncertainty

3 MHz —-0.3 dB +0.3dB
1 MHz —0.3dB +0.3dB

300 kHz 0 (Ref)
100 kHz —0.3 dB +0.3 dB
30 kHz -0.3 dB +0.3dB
10 kHz —-0.3dB +0.3dB
3 kHz —-0.3dB +0.3dB
T kHz -0.3 dB +0.3 dB
300 Hz —-0.3dB +0.3 dB
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Tabie 1-30 Performance Test Record (5 of 11)

, Resuits
P:j‘;d‘ Test Description :
. Min. Actual Max.
7 Displayed Average Noise Level
<R3465 ONLY >
10 kHz ~70.0 dBm
100 kHz —80.0 dBm
1. 1MHz —114.99 dBm
101 MHz —114.84 dBm
501 MHz —114.22 dBm
1001 MHz —113.45 dBm
1501 MHz —112.67 dBm
2001 MHz —111.90 dBm
2501 MHz ~111.12 dBm
2998 MHz ~110.35 dBm
1.7 GHz to0 7.0 GHz — 115 dBm
6.9 GHz o 8.0 GHz —115 dBm
<R3272 ONLY >
10 kHz —70.0 dBm
100 kHz —80.0 dBm
1.1MHz —114.99 dBm
101 MHz —114.84 dBm
501 MHz —114.22 dBm
1001 MHz —113.45 dBm
1501 Hz —112.67 dBm
2001 MHz ~111.20 dBm
2501 MHz —111.12 dBm
2999 MHz —110.35 dBm
3.0 GHz to 7.5 GHz —110.0 dBm
7.4 GHz to 15.4 GHz —103.0 dBm
15.2 GHz t0 23.3 GHz -96.0 dBm
23 GHz 10 26.5 GHz —90.0 dBm
< R3263/3453 ONLY >
10 kHz —70.0 dBm
100 kHz. —80.0 dBm
1.1 MHz ~~114.99 dBm
107 MHz —114.84 dBm
501 MHz —114.22 dBm
1001 MHz —113.45 dBm
1501 MHz —112.87 dBm
2001 MHz —171.90 dBm
2501 MH:z —-111.12 dBm
2999 MHz —110.35 dBm
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Table 1-30 Performance Test Record (6 of 11)
Hesuits
PS ra. Test Description
0. Min. Actual Max.
8 | Gain Compression
820.5 MHz —5 dBm
<R3465/3272 ONLY >
3200.5 MHz —5 dBm
9 Residual Response
1 MHz to 3.0 GHz —100 dBm
<R3465 ONLY >
1.7 GHz to B.0 GHz —90 dBm
<R3272 ONLY =
3.0 GHz to 26.5 GHz —90 dBm
i0 | Second Harmonic Distortion
INPUT FREQ: 1.4 GHz —70 dBc
INPUT FREQ: 1.9 GHz —100 dBc
T Third Order Intermoduiation
Distortion (Mixer Input Level )
1 -20dBm
820.005 MHz - 55 dBe
3200.005 MHz —55 dBc
12 |lmage, Multiple, and
Cut-of-Band Response
Maximum Response Amplitude
<R3485 ONLY >
10 MHz 1o 8 GHz —70 dBc
<R3272 ONLY >
10 MHz to 18 GHz —70 dBc
10 MHz fo 23 GHz —60 dBe
10 MHz to 26.5 GHz —50 dBc
<R3263/3463 ONLY >
10 MHz to 3 GHz —70dBe
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Table 1-30 Performance Test Record (7 of 11)

Results
P&r}a. Test Description .
) Min. Actual Max,
13 | Frequency Response
<R3465 ONLY >
9 kHz to 3.0 GHz -1,5dB +1.5dB
50 MHz to 3.0 GHz —-1.0 dB +1.0dB
1.7 GHz to 7.5 GHz -1.5dB +1.5 dB
7.4 GHz to 8 GHz -~1.5 dB +1.5dB
<R3272 ONLY =
9 kHz to 3.0 GHz —1.5dB +1.5 dB
650 MHz to 3.0 GHz —1.0 dB +1.0 dB
3.0 GHz to 7.6 GHz ~1.5 dB +1.5dB
7.4 GHz to 15.4 GHz —3.5dB +3.5dB
15.4 GHz to 23.3 GHz ~4.0 dB +4.0 dB
23.0 GHz to 26.5 GHz -4.0 dB +4.0 dB
< R3263/3463 ONLY >
Y kHz to 3.0 GHz —-1.5dB +1.5dB
50 MHz to 3.0 GHz -1.0 dB +1.0dB
14 | IF Gain Uncertainty
RBW 10 kHz REF LEVEL
0 dBm
~1 dBm —0.5 dB +0.5dB
-2 dBm —0.5dB +0.5dB
—3 dBm —0.5dB +0.5dB
—4 dBm —0.5dB +0.5dB
—& dBm —0.5dB +0.5dB
—6 dBm —0.5dB +0.5dB
—7 dBm —-0.5dB +0.5dB
-8 dBm —~0.5 dB +0.5 dB
—9 dBm —0.5dB +0.5dB
—10 dBm —0.5dB +0.5dB
—20 dBm ~0.5 dB +0.5 dB
—30 dBm —0.5dB +0.5 dB
-~ 40 dBm —0.5 dB +0.5dB
-—50 dBm —0.5 dB +0.5dB
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Tahle 1-30 Performance Test Record (8 of 11)

Results
Pﬁ;a' Test Description -
: Min. Actual Max.
14 | IF Gain Uncertainty (cont’d)
RBW 3 kHz REF LEVEL
0 dBm
—1 dBm -0.5dB +0.5dB
—2 dBm —-0.5dB +0.5dB
—3 dBm —0.5dB +0.5 dB
-4 dBm —0.5dB +0.5dB
—5 dBm —0.5dB +0.5 dB
—6& dBm ~0.5 dB +0.5dB
-7 dBm —-0.5dB +0.5dB
—8 dBm -0.5dB +0.5dB
—8 dBm —0.5dB +0.5 dB
—-10 dBm -0.5 dB +0.5 dB
—20 dBm -0.5 dB +0.5 dB
~30 dBm —-0.5 dB +0.5dB
—40 dBm’ —0.5 dB +0.5dB
-—50 dBm —0.5dB +0.5dB
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Table 1-30 Performance Test Record (3 of 11)

Results
F’Na;a. Test Description :
. Min. Actual Max.
15 | Scale Fidelity
1 dB/div Log Scale Fidelity
—1 dB —0.2 dB +0.2dB
—2dB —0.4 dB +0.4dB
—3dB —0.6 dB +0.6 dB
~4 dB —0.8dB +0.8 dB
—5 dB —1.0dB +1.0dB
—5dB —1.2dB +1.2 dB
-7 dB --1.4 dB +1.4dB
-8 dB -1.5dB +1.5dB
—8 dB --1.5dB +1.5 dB
--10 dB —-1.5dB +1.5dB
10 dB/div Log Scale Fidelity
—10 dB ~1.0 dB +1.0 dB
—20 dB —-1.5dB +1.5dB
—30 dB ~1.5 (B +1.5 dB
----- 40 dB —1.5dB +1.5dB
~50 dB —-1.5dB +1.5dB
-60 dB —1.5dB +1.5dB
—-70 dB —1.5dB +1.5dB
-80 dB —1.5dB +1.5dB
Linear Scale Fidelity
div from Ref Level
1 167.7 mV 234.8 mV
2 145.3 mV 212.5 mV
3 122.89 mV 190.1 mV
4 100.6 mV 1687.7 mV
5 78.2 mV 145.4 mV
6 55.9 mV 122.0 mV
7 33.5 mv 100.7 mV
8 1.1 mv 78.3 mV
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Tabie 1-30 Performance Test Record (10 of 11)

Results
Prg(r)a. Test Description .
) Min. Actuai Max.
16 | Input Attenudtor Accuracy
<H3465/3272 ONLY >
{4 GHz Center Freq)
Switching Accuracy
20 dB -2 dB +2dB
30 dB -2 dB +2 dB
40 dB -2 dB +2dB
50 dB -2dB +2 dB
60 dB -2 dB +2dB
70 dB -2 dB +2dB
Step-to-Step Accuracy
20 dB -~1.1dB +1.1dB
30 dB ~-1.1dB +1.1dB
40 dB —1.1dB +1.1dB
50 dB dB +1.1dB
80 dB —1.1dB +1.1dB
70 dB ~1.1dB +1.1dB
<R3272 ONLY >
{15 GHz Center Freq)
Switching Accuracy
20 di3 -2.5dB +25dB
30 dB -2.5dB +2.5dB
40 dB -2.5dB +25dB
50 dB -2.5dB +2.5dB
60 dB -2.5dB +2.5dB
70 dB -25dB +2.5dB
Step-to-Step Accuracy
20 dB —1.3dB +1.3dB
30 dB —-1.3dB +1.3dB
40 dB -1.3dB +1.3dB
50 dB -1.3 dB +1.3dB
60 dB3 -1.3dB +1.3dB
70 dB -1.3dB +1.3dB
{18 GHz Center Freq)
Switching Accuracy
20 dB -3.5dB +3.5dB
30 dB -3.5dB +3.5dB
40 dB -3.5 dB +3.5 dB
50 dB -3.5dB +3.5 dB
60 dB -3.5dB +3.5 dB
70 dB -3.5dB +3.5dB
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Table 1-30 Performance Test Record (11 of 11)

Rasults
pﬁg" Test Description
Min. Actual Max.
16 | Input Attenuator Accuracy
(cont'd)
< R3272 ONLY >
Step-to-Step Accuracy
20 dB —1.8dB +1.8dB
30 dB —1.8dB +1.8dB
40 dB - 1.8 dB +1.8dB
50 dB —~1.8 dB +1.8 dB
E0 dB —-1.8dB +1.8dB
70 dB —1.8dB +1.8 dB
< R3263/3463 ONLY >
(1.8 GHz Center Freq)
Switching Accuracy
20 dB -2 dB +2dB
30 dB -2 dB +2dB
40 dB -2 dB +2 dB
50 dB -2 dB +2 dB
60 dB -2 dB +2 dB
70 dB -2 dB +2 dB
Step-to-Step Accuracy
20 dB -1.1 dB +1.1 dB
30 dB —1.1dB +1.1dB
40 dB ~1.1 dB +1.1dB
50 dB —1.1dB +1.1dB
60 dB —-1.1 dB +1.1 dB
70 dB -1.1 dB +1.1dB
17 | Calibration Amplitude Accuracy
-10.3 dBm —9.7 dBm
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the sofiware defined herein. Compuler prograims
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions
(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.

{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without pennission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. (2) For any
dispute between you and any third party for any reason whatsoever including, but not liinited to, infringemnent of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. It the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

(a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (i) specifically recommended or authorized by Advantest and performed in accordance
with Advantest 's instructions;

(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

(c) use of the Product under operating conditions or environmenls different than those specified in the
Operation Manual or recommended by Advantest, including, without limitation, (i) instances where the
Product has been subjecled o physical slress or electrical vollage exceeding the perinissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

(d) use of the Product in connection with software, inlerfaces, products or parls other than software,
interfaces, products or parts supplied or recommended by Advantest;

(e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

(f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lightning or acl of war; or

(h) any nepligent act or omission of the Purchaser or any Lhird parly other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A) ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATTION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintlenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parls, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl 's sales

representatives.

Some of the componenis and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, lhere is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest office listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone: +82-2-532-7071
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone: +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advaniest (Singapore) Pte. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +65-6274-4055

Advanlest America, [nc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBic 15 D-81671 Miinchen, Germany
(P.0O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4120-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





