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Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the manual

carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations cansed due to

incorrect or inappropriate use of this instrument.

Careful attention to personal safety should be paid when operating and servicing this instrument. Please be sure to

always use this instrument correctly and safely.

B Warning Labels

Warning labels are applied to Advantest products in locations where specific dangers exist.
Pay careful attention to these labels during handling. Do not remove or tear these labels. If you
have any gusstions regarding warning labels, please ask vour nearest Advantest dealer. Qur
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 potentiaily hazardous situation which will result in personal injury
or a damage to property including the product.

BRasic Precautions

Feb 1/96

Please observe the following precautions o prevent fire, burn, electric shock, and personal
injury.

& Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas. Do not place
anything heavy on top of the power cable.

@ 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.

Safety-1
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Safely Summary

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

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

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

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

@ Do not use this instrument with the case open.

@®Do not place objects on top of this product. Also, do not place flower pots or other
containers containing liquid such as chemicals near this product.

@ When the product has ventilation outlets, do not stick or drop metal or easily flammable
objects into the ventilation outlets.

B Caution Symbols Used Within this Manual

Safety-2
www.valuetron
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Symbols indicating items requiring caution which are used in this manual are shown below
together with their meaning.

DANGER: Indicates an item where there is a danger of serious personal injury {(death or
serious injury).

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

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

Feb 1796



Safely Summary

@ Safety Marks on the Product
The following safety marks can be found on Advantest products.

ATTENTION - Refer to manual.

Protective ground (earth) terminal.

% 1 DANGER - High voltage.

CAUTION - Risk of electric shock.

BPrecautions when Disposing of this Instrument

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

Harmful substances: (1) PCB (polycarbon bipheny})
{2) Mercury
{3) Ni-Cd (nickel cadmium)
(4) Other
Items possessing cyan, organic phosphorous and hexadic
chromium and #tems which may leak cadmium or arsenic
(excluding lead in solder).

Feb 196 Safety-3*
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Order power cable options by Accessory Codes.

Tabie of Power Cable options

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

Plug Configuration Standards §i3122iét2010r ?é;iiiﬁrguﬁgii?
i JIS: Japan 125V at 74 Straight: AGl402
Law on Electrical Appliances Black {Standard)
2m (6ft)
Angled:  A01412
2 UL: United States of America | 125V at 7A Straight: A01403
CSA: Canada Black (Opticn 95)
2m (6f1)
Angled:  AQ1413
3 CEE: Europe 250V at 64 Straight: A0L404
VDE: Germany Gray {Option 963
OVE: Austria 2m {6ft)
SEMKO: Sweden Angled:  ADl414
DEMKO: Dermark
KEMA:. Holland
FIMKO: Finland
NEMKO: Norway
CEBEC: Belgium
4 SEV: Switzerland 250V at 6A Straight: A01405
1 Gray (Option 97}
2m (6ft)
Angled:  AG1415
5 SAA: Australia, New Zealand 250V at bA Straight: A01406
Gray (Option 98)
2m (6ft)
Angled: e
6 BS: United Kingdom 250V at 6A Straight: ADL4OY
Black {Option 99)
2m (6fr)
Angled:  AQ1417

www.vATd€tronics.com
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Spectrum Analyzer
OPERATION MANUAL

How to Use This Manual

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 R3485, R3272, R3263 and R3463.

f Preface* Sep 20/956
www.valuetronics.com
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3465 SERIES OPERATION MANUAL

PREFACE

in the Beginning

This manual explains all processes from the acceptance to actually
operation of Modulation spectrum analyzer R3463/3485.

{The screen drawings use R3465 data.)

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. Hefer for the inquiry etc.

How io read this manual

& HNotation In this manual
Aeference : Information helpful to you. Point to a page number
where it is explained.
Note - Usas to explain for the supplementation.

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

(Example) , | B

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

;
{Example) 2
H

B e e e e e e o B rm e e e o o ol

@ Notation for last page
Some pages in this manual have a "™ mark on the upper right of page
number. "** means that it is the last page.

: May 10/96 Preface-1
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R3465 SERIES OPERATION MANUAL

8 Confirmation of Product and Attachment

When you open packing, cenfirm the following in the beginning.
If any flaw, damage, and shortage in the product or the attachment, 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 panel.

Notation for built-in optional devices

Seorial number.

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

: Preface-2 Jan 12/96
www.valuetronics.com



R3465 SERIES QPERATION MANUAL

& Standard accessory lists,
Note Order the addition of the accessory etc. with type name.

Name of articles. Type nama Quantity Remarks
Power cable 4 1
Input cabie A01036-0150 1 5002 BNC cable 150 mm
N-BNC conversion adapter JUG-2014/U 1
Fuse T&.3A/250V 1
R3465 SERIES ER34858ERIES 1 English
Operating Manual

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

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 this manua! for the inguiry
about the re-calibration.

3 Mar 16/96 Preface-3°
www.valuetronics.com
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Chapter 1 INTRODUCTION

1. Outline of Product . ...... f e e e 1-2

2. Operating Conditions ...... [P 1-3
Operating environmental conditions .. . .. 1-3
installation- . ........ ... ... . ... .. .. 1-4

3. PowerSource ................ .. .... 1-5
Checking Power Requirements . ....... 1-b
Changing the supply voltage .......... 1-5
Replacing the power fuse . ........... 1-6
Connecting the Power Cable . ......... 1-8

4. Cleaning, Storage and Transportation .. .. 1-9
Cleaning .. ....... ... ... . ... ..... 1-9
Storage ... 1-9
Transportation .. ..., ... ............. 1-9

5 NotesonlUse ...................... 1-10
Case that abnormality occurs .. .. ... ... 1-1
Warmup .. ... . .. 1-10

Chapter 2 DESCRIPTION OF FRONT AND REAR PANELS

1. Description of the Front Panel . ... .. ... .. 2-2
MEASUREMENT Section ............. 2-3
ENTRY Section ............ e 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 . ... . ... .. e 3-2
Connecting to AC power source . ... ... 3-2
Power-on . ... . ... . . . .. 3-3

2. Operationkeys ...................... 3-5
Panel keys and softkeys . ... ... .... .. 35

3. Annotation onthe screen .. ............ 3-9

4, Caflibration ....... .. .. ... ... ... ... 3-10

5. Measuring the power level . ... ... ... ... 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
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Convenient functions MKR=>CF,
MKRSDREF . 3-20
7. Dynamic Range and Sweep Rate ........ 3-22

Chapter 4 BASIC OPERATION

1. When the Power is Turned ON .......... 4-2
Reference frequency ................ 4-2
SEHING v ov e 4-2

2. When a High Level Signal Exists outside the

Displayed Span . ........ ..o 4-3

3. Local Feedthrough ................... 4-5

4. Initialization ... ... o 4-5

Chapter 5 SAMPLE MEASUREMENT

1. Measurement of Frequency ............ 5-2
Sample measurement of approximately
200 MMz signal source . .. ... ... 5.2
2. Measuring the modulation frequency and
modulation index of AM signal .. ........ 5-5

Sample measurement of AM wave of
low modulation degree and

high modulation index . .............. 5-6

Sample measurement of AM wave of

high modulation frequency and

low modulationindex ....... ... ... 5-10
3. Measurementof FMWave ............. 5-13

Sample measurement of FM wave of

Jlow modulation frequency ............ 5-14

Sample measurement of FM wave of high

modutation frequency and fow m value ... 5-17

Sample measurement of the deviation of

FM wave peak (Afpeak) ............. 5-19

How to obtain m when FM modulation

indexmissmall ......... ... ... ... 5-22
4. Measurement of Pulse Modulated Wave ... 5-24

Puise width (z} ....... ... ... 5-25

Carrier frequency (fc}) ... ... ..o 5-25

Peak power (Ppeak) ................ 5-25

Mean power Pave (dBm) . ............ 5-25

C-2 Jan 12/96
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5. Spectrum Analysis of Burst Signal .. ...... 5-26
Measuringmethod .. ............... 5-26
6. How to measure transmitter test . . ... .. .. 5-27
Measurement of frequency error
(modulation accuracy) ... ... .. 5-27
Measurement of OBW
(Occupied Bandwidthy ............... 5-28
Measurement of ACP (Adjacent
Channel leakage Power} ............. 5-32
Measurement of antenna power . ....... 5-36
Measurement of leakage power ........ 5-37
Measurement of symbolrate . ......... 5-39

Chapter 6 RECORD AND OUTPUT

1. Recordtothe 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 ... 65
How to Initialize the Memory Card ... ... 6-6
How to Store into the Memory Card
(Save function) . ... . oo L 6-7
How to Call from the Memory Card
(Recall Function) ................... 6-9
Back Up of the Memory Card ... . ... .. 6-10

2. Howio Outputtothe Printer ... ......... B8-12
Connectable Printer . ... ........ ... .. B-12
Specification of the Ouiput Form ....... 6-13
Qutputtothe Printer .. .. ............ 6-16

3. QuiputforPlotier . ........ .. ... ... .. 6-17
Available plotter .. ........ .. .. . .. 6-17
Setup forthe plotter . ............. .. 6-17
Setup for the plot format . ............ 6-18
Qutputto the plotter .. .. ... ... .. .. .. 6-19
Cancel for the plotoutput .. .......... 6-19

4. OQutputtotheFile ....... ... ... .. ... ..... B-21
Specifying the dataoutput . ... ..... ... 6-21
Quiputtothefile ...... ... ... . ...... 6-22
Cancel forthefileoutput ... .......... 6-23
Filesize ....... ... . . . .. 6-23

May 10/96 C-3
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5. Setup for the Target Device of the Screen
DataQuiput .. ... ...
Setup of the target device ............

Chapter 7 FUNCTION DESCRIPTIONS

1. Functions of Fundamental Keys .........
Center Fregquency . ...... ... ......
Fregquency Span ...........c.......
Reference level ....... ... .........
Resolution Bandwidth (RBW) ..........
Video Bandwidth (VBW) ........... ...
Selecting AUTO of Coupled Functions . ..
Input Attenuator (ATT) .......... ...
INpUt Key . ..o
Correction Factor Function  ...........

2. Functions of FORMAT Mode . ...........
Functions of TRACEmode .. .. .......
Explanation of Detector Mode Menu . . . ..
Explanation of Limit Line Menu .. ... ...
Label Function ... ........ ... .. ...,

3. Functions of MARKER Section ..........
Marker ON .. ... .. .. . i
Signal Track Mode  ............... ..
Peak Search .. ....... ... .. ... ....
Multi-marker mode ............... ..
Marker — (Markerto) ... ............
Other marker functions .. ............
Marker OFF ... ... ... .. .. ... ...

4. Functions of SWEEP Mode . ............
SweepKey ...... ... . .
Explanation of Gated. Sweep Function ...
Explanation of START Lamp (LED) ... ..
Sweep Time . ... ... ..
Sweep Mode Switching ........... ...

5. Functions of MEASUREMENT Section . . ...
Explanation of OBW
(Occupied Bandwidth) Key  ...........
Explanation of ACP (Adjacent
Channels Leakage Power) Key . .......
HARMONICS (higher harmonics)
measuring function ... ... .. oL

C-4
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Functionof CWkey ................. 7-56
Function of TRANSIENT key . ... .. .. .. 7-62
Explanation of communication
systemselup ... L oL 7-81
6. Save Function ... ... .. .. ... ... ... 7-85
Save functionmenu . ...... ... . ..., 7-85
7. RecallFunction . .................... 7-93
Recall functionmenu .. .. ............ 7-93
8. Calibration Function .................. 7-96
Recall functionmenu .. .............. 7-96
9. System Functions ... ............ ce... 799
10. Window Function . ... ... .. .. .. ... ... 7-101

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
Controfler Functions ... ... . ... ..., .. 8-6
Responses to Interface Messages ... ... 3-7
Message Exchange Protocol . ......... 8-9

3. CommandSyntax .................... 8-10
Command Syntax . ................. 8-10
Data Formals .. ...... ... .. .. .. .... 8-11

4. StatusBvtes ... ... L 8-13
Status Register . ......... .. ... .. ..., 8-13
Event Enable Register . ........ ... .. 8-16
Standard Operation Status Register ... .. 8-17
Status Byte Register . ... ... ... ... ... 8-18
Standard Event Register . ... . ..... ... 8-20

5. List of GPIB Command Codes .. ........ 8-21
GPIB code of TRANSIENT mode .. .. ... 8-39

6. Sampleprograms ...... ... ... ... .. ... 8-44
Data output format (talker) ............ 8-48
l/Qoftracedata ................... 8-b4

7. R8-232 Remote Control Function .. ... ... 8-70
Compatibility of GPIB remote control and
RS-232Cremote ... ... . .. oo 8-70
Setup for the measurement conditions ... 8-70
Activation of the remote control ... ... .. 8-71

C-5
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Parameter setup window . ... ... ... ... 8-72
Interface connection . ... ... ... . ... .. 8-73
Data format .. ... .. .. . o 8-74
Different points between

RS-232Cand GPIB ... ... . .. ... 8-75
Panelcontrol . ..., . ... . ... .. ..., 8-75
Example of the remote control .. ..., ... 8-76
Errormessage .. ... ... . B8-77
Change for otheroptions .. ........... 8-79

8. Batch measuremant Command for
the TRANSIENT mode
of the Transmission System ... ... . ... .. 8-80

Chapter 9 N ABNORMALITIES
1. Inspection and Simple Troubleshooting . ... 892

Chapter 10 OPERATION DESCRIPTION

1. Description of Operations .. ............ 10-2
Mixer Section ............ ... ...... 10-2
IFSection ........ ... . . ... 10-3
LOG A/D Section ... . ..o 10-3

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

Chapter 11 SPECIFICATIONS

1. R3463/3465 Specifications . ............ 11-2
: Measurement Function . ............. 11-2
----- : Frequency Characteristics ............ 112
5 Amplitude Range .. ................ 11-3
Dynamic Range ................... 11-3
Amplitude Accuracy .. ... ... 11-5
Time Domain measurement ... ........ 11-8
Analog Demodulation .. ............. i1-6
Digital modulation analysis .. .......... 11-6
Input/Output . ... ... .. 11-7
General Specifications .. ... ........ .. 11-9
Options ... .. . 11-9
f Cof . Nov 1/96
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5 Listof Messages .................... A-22
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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. Gutineof Product ................ .. 1-2
2. Operating Conditions ... ............. 1-3
3. PowerSource ..., .. e 1-5
4. Cleaning, Storage, and Transportation ... 1-8
5. NotesonlUse ..................... 1-10
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1. Qutline of Product

R3463/3465 is a modulation spsctrum analyzer which can analyze digital modulation such as
measurement of madulation accuracy, transmission velocity, etc. in addition to conventicnal spectrum

analyzing.

1-2

uetronics.com

The measurement frequency range is between 9 kHz 10 8 GHz for
R3465 (9 kHz to 3 GHz for R3483) which covers digital radio
frequency ranges.

The span accuracy of under+1% (span=5MHz) is realized by
introducing DDS (Direct Digital Synthesizer) system.
Measurement frequency range @ R3463 ; 9 kHzto 3 GHz

F3465 ; § kiHz to 8 GHz

Frequency stability : Residual FM; under 3 Hz P-P /0.18
Diift; < 20Hz

Freguency span accuracy ¢ < +1% (span=5 MHz)

Rasolution bandwidth © 5 MMz maximum

TRANSIENT mode is equipped which measures modidation accuracy
of digital modulation signal/burst signal, OBW, ACP, etc. at high
spaed.

Parameter for standard measurements corresponding to various
communication types (PHS/PDC/NADC) can be set automatically.

According to installing an optional function, parameters for standard
measurements corresponding to GSM, DCS1800 and DC31800
communication types can be set automaticaliy. (Only R3465)

Functions that are in frequent use such as occupied bandwidth
(OBW), adjacent channel leakage power (ACP), harmonic distortion
measurement (HARM), elc. are put at independent keys to improve
the operational performance.

Fasy of display viewing are improved by introducing 6.5 inch TFT

color liquid crystal display. 1t's also easy to carry with a mass of only
17 kg.

May 10/96
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2. Operating Conditions

B Operating environmental conditions

May 10/96
etronics.com

Do not expose the If any power line noise affects

analyzer to: the inst_rumgn%, use a noise
Direct supprassion filter.
’: u Sunsﬁu_r}e::_{ /ﬂ\\} /g
L;C;JOO o ”//"/. \I\;/ /Z:l\
o Dust - SR / /f/ L

.J (”‘_\

Y S Corrosive
Gases

Vibration

® & B & & S

Figure t-1 Operating Conditions

Environmental ternperature:
0 °Cto +50 °C (Cperating temperature
range)
-2G°C to +80°C (Storage temperature range)
Relative humidity: RHB85% or less {(Non- condensing)
Place without corrosive gases
Place without exposed to direct sunshine
Place without dust
Place without vibration
Piace where there is minimum noise

The instrument is designed to resist noise from AC power iines. However,
vou should still take steps to minimize power #ing noise. if necessary,
install a noise supprassion filier.

For highly accurate measurement, turn the power ON after the instrument
temperaiure has reached the room temperature level, and warm up the
instrument for 60 minutes.

i-3
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2, Operating Conditions

instaliation

this outlet.

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

i‘ﬁmW?ES—T The ré'é'rwpaneﬁ

shall be 10 em or
more distant from
the wall

11 1]

: 1-4 :
www.valuetronics.com

Figure 1-2 Environmental Conditions
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R3465 SERIES OPERATION MANUAL

3. Power Source

Checking Power Requirements

WARNING /

Safely use R3463/3465 according io the power requirement,
R3463/3465 might be damaged tc the case not following the power
recuiremen.

The power requirement of R3463/3485 is shown in the following.

Table 1-2 Power Supply Specifications

100V operation 220V ac operation
input voltage range S0 Vio 132V 188 Vio 250 V
Frequency range 48 Hz to 66 Hz 48 Hz fo 86 Hz
Power Fuse T6.3A/250V
Fower consumption 300VA or below

Changing the supply voliage
= P

The supply voltage of this instrument is automatically changed over
{100/240 V). Be sure to use a power cable which matches the supply
voltage and conforms 10 the related standard.

Jan 12/96 1-5
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3. Power Source

B HReplacing the power fuse

WARNING !
1. Before replacing the power fuse, be swe {C turnt the power

switch OFF and remove the power cable from the outiet.
2. For continued protection against fire hazard, use a fuse of the
type and rating which maitch the supply voltage.

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

With a fiat blade, turn counterciockwise the cap of the FUSE
holder by approximately 90 degree.

ﬂ Fiat blade

Take the falt blade off the cap, and the FUSE holder comes out
by approximately 3 mm.

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

Use a fuse which conforms to the following specification:

Input voltage range Fuse
AC 90 10 132V T6.3 A2E0 Y
AC 198 to 250 V T6.3 A/2B0 V
May 10/96
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3. Power Source

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

: May 10/96 1-7
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3. Power Source

Connecting the Power Cable

WARNING !/
1. Power cable
e Use power cable of the attachment for the eleciric 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 puli out power cable from the outiei, have the

piug.

2. Protective earth

® 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 io iwo pins
conversion adapter), the earth pin of the adapier is
grounded io the earth of the outlet, or connect ground
terminal of the rear panel with the earth of the outside, and
ground i to the earth.

(1) A three-pin power connector is insufficient for Japan, so a 3-pin-ig-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 cutlet
AC 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 overseas use is shown on page
Plug-~1*,
Refer to page Plug-1~.

1-8 Nov 1/96
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4. Cleaning, Storage, and Transportation

Cleaning

Wipe any dirt of R3483/3465 off with a soft cloth (or damp cloth). Attend to

the following points.

e Do not remain the fluff of the c¢loth and do not soak water into ithe
internal of R3483/3485,

# Do not use an organic scivent {for example, benzene and acetone, etc.)
which changes plastics in quality.

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 R3453/3465 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 sunshing were prevenied.

Transportation

When you transport R3463/3465, pack it to the first packing maierial.
Packing procedure

Wrap R3463/3465 itself with cushion material and put in the
cardboard box.

After putiing 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 1/98 1-9
www.valuetronics.com
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5. Notes on Use

B Case that abnormality occurs

When smaoke rises from R3463/3465, 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 reachad the room temperature level,
turn the powear switch ON and warm it up for 80 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 panels,
CONTENTS
1. Description of the Front Panel ... ... ... 2.2
2. Description of the Rear Panal ... ....... 2-7

May 10/96
ronics.com
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1. Description of the Front Panel
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1 Liguid crystal display (LCD)

2 INTENSITY control

3 Soft menu display section

4  Boft-key

5 Power swiich

8  PHONE connector

2-2

www.valuetronics.com

Displays waveform and measured data by color. The
whole display can be tilted.

CAUTION ¢

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

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

The problem is solved.

Used to adjust the intensity of display (adjustable in the

range from approximately 70% to maximum intensity).
Maximum 7 items can be dispiayed.

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

To turn the power ON/OFF,

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

May 10/96



R3465 SERIES OPERATION MANUAL

10

11

12

13

14

16

16

17

18
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1. Description of the Front Panel

EXT KEY connector 1 Used to connsct to an external keyboard (option 15),

LCL key : Used fo cancel external control (while the REMOTE lamp
is lighting).

3YS key . Used to set system functions (in LOCAL mode).

REMOTE lamp © Lights up in REMOTE mode.

CNTRLR key : Used to enter a control function {option 15).

CNTRLR STOP key 1 Used to start/stop a control function {option 15).

SHIFT key : Used to select SHIFT mode (expanded function). When

selected, the LED lights up.

PRESET key : Used to initialize the panel setting.
PROBE POWER ;. Power supply for accessories, such as active probe.
OBE POwE
PROBE \, NG
~~~~~ 2 GND
( -12v
4: +12V
Drive /B lamp : Lights up while a memory card is being used.
Eject button for drive B 1 Eect buiton 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
Mermory 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.

2-3
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19

20

21

22

23

24

25

28

1. Description of the Front Panel

MEASUREMENT Section

CW kay
OBW key

ACP key

HARM key

ADVANCE key

TRNSIENT key
STD key

RCL key

SAVE key
(SHIFT + RCL)

ENTRY Section

27

28

29

30

31

32

33

34

2-4

w

FREQ key
SPAN key
LEVEL key
SWP T key
SWEEP key

REPEAT key

SINGLE key

Ten-key {expanded
function keys)

CAL key (SHIFT + 7}

ww.valuetronics.com

Used to analyze spectrum of continuous waveform.
Used 0 measure occupied bandwidth.

Used to measure leak power from adjacent channel.

Used to measure harmonic distortion.

Used to test the transmitter or automatically execute basic
measurement {option 15).

Analyzes burst signal,
Sets the standard of transmilter test.

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

Used to save the currently set conditions or waveform.

IUsed to select Center Frequency input mode.
Used to select Frequency Span Input mode.
Used to select Reference Level Input mode.
Used to set swesp time.

Used 1o set sweep mode ang trigger.

Used to execute continupusly 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.

Lised to calibrate the instrument.

May 10/96
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35

36

37

38

39

40

41

43

44

45

May 10/26

42

B.S key

Unit key
Gz key
MHz key
kHz key

Hz key

BW kay
ATT key

INPUT key

Step key

Data knob

FORMAT key
WINDOW key
SCREEN key
COPY key

CONFIG key
(SHIFT + COPY)

www.valuetronics.com

1. Description of the Front Panal

Used fo 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 s, for channel designation, or as
ENTER key.

Used to set ABW and VBW.
Used to set the input attenuator.

Used to set transducer faciors.

DISPLAY CONTROL Section

Used to input data by step.

Used for fine adjustment of data input.
Pressing it on STD display screen in TRANSIENT mode, it can be
used as each item’s ENTER key.

Used t6 set trace mode, display line and imit line or to input tabel.
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, piotter and the file.

Used to set the conditions for a printer, plotter and the file output.

2-5
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46

47

48

49

50

51
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1. Description of the Front Panel

MARKER Section

ON key
SRCH key

=CF key

=RL key

CAL OUT connector |

INPUT connector

www.valuetronics.com

Used to display & marker.
Used to search the peak point.

Used to set frequency to the center frequency of the maximum
tevel of displayed wavelorm.

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

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

50-ohm N-type input connector. Can analyze the signal of
maximurn input level +30 dBm, 0 VDCmax in the frequency range
from 9 kHz to 3 (GHz for R3463 {9 kHz to 8 GHz for R3485).

May 10/96
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2. Description of the Rear Panel

? BERISL 117G

SCECEN

10MH: REF ik Ut —
BOUT  aLAMMa dxiNr

olo
i

1213

==

1 External trigger input terminal
Appraximately 10k ohm input impedance. Starts sweeping at
the leading/railing edge (selectable) of TTL level input signal.
This can be used for the gate signal input for gated sweep.

2 10 MHz reterence frequency signal /0 terminal
© VO terminal for 10 MKz reference frequency signal

Input impedance @ Approx. 50 ohm
input level . -5to +5dBm
Cutput level : Approx. 0 dBm
3  Video ouiput terminal : RGB signal output equivalent to VGA (6840 x 480)
4 Cooling fan . Exhaust cooling fan,
5 GPIB connsctor . Cennector for GPIB cable from external controller or plotter.
§  PIO connector . Connector for Centronics printer.
7  R8-232 connector :  GConnector for external coniroller which is used to exscute

rernote control via RS-232 interface.

May 10/86 2.7
etronics.com
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10

11

12

13

14

15

16

2-8”

2. Description of the Rear Panel

X output terminal

Y output terminal

Z output terminal

Gate sweep control
terminal

21.4 MHz IF OUT

421.4 MHz IF OUT

Qutputs approx. -5 to +5 V ramp voltage proportional 1o
sweep.
Quiput impedance :  Approx. tk ohm

Qutputs video signal with detection in proportion to CRT trace
vertical defiection.
Output voltage : approx. 0to 2V (10dB / DIV)

approx. -3t0 5V
Cuiput impedance :  approx. 220 ohm

Outputs +5 V (TTL High level) when the spectrum analyzer is
exscuting sweep, while 0 V (TTL Low level) when blanking.

Stops sweep and measurement when TTL Lo level, and
executes sweep and measurement when TTL Hi level.

Outputs final IF (21.4 MHz} signal.

Bandwidth :  Set resolution bandwidth
Output fevel 1 Approx. -15 dBm for the full scale on
CRT ’

Output impedance :  approx. 50 ohm

Outputs 2nd IF {421.4 MHz) signal.
Output impedance @ approx. 50 ohm

Indication for built-in option devices

AL power connector

FUSE holder

www.valuetronics.com

3-pin connecior. Center pin is for grounding.

Accommodates a power line fuse.

May 10/96



FUNDAMENTAL OPERATIO

This chapter explains the fundamental operation for those
who use this instrument for tha first time,

CONTENTS

1. Initial power-on .. .. ... oL L. 3-2
2. Operationkeys ...... ... ... ... ... 3-5
3. Annctationonthescreen ............. 3-9
4. Calibration ... ... ... .. ... ... 3-10

Measuring the power level ... ...... ... 3-11
8. Measurement of Frequency ........... 3-15
7. Dynamic Range and Sweep Rate .. ... .. 3-22
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1. Initial power-on

B Connecting to AC power source

j 3-2
www.valuetronics.com

With the instrument’s power switch turned OFF, connect
the attached power cable to the AC power connecior on

the rear panel.

I

HE
H

AC power connecior

Figure 3-1 Connecting the Power Cable

Connect another end of the power cable to an cutlel

WARNING ¢

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

as follows:
Operation under Operation under
100 Ve 220 V¢
Input voltage 9 to 132V 198 to 250 V
Frequency 48 to 66 Mz 48 to 66 Hz
Jan 12/86
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Fower-on

www.valuetronics.com

1. Initial power-on

After connscting the power cable, twrn ON the power switch on the front
panel,

/ 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 cenier of screen. (While this is
disptayed, self chacking is executed.

3-3
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............ 1. Initial power-on

Tus 1934 Mov 15 17:06
T 5 e KW TTe B_aienk
ho o/
{ i 1
L | I
ENTER 4,000 B TspaM 7,00 G
LERY 5 ¥ VGH 3 M SW A mm  ATT 10 )

Initiatization screen after shipment (R3485)

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

SHIFT PRESET
To reset to the initial setting at shipment, press & and
keys. '
CAUTION f
The contents of the PRESET can be changed by the function of the
saving.
Default IP; The initial setling at shipment.
Save REG#IP: Saves the present set condition.
3-4 Jan 12/96
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2. Operation keys

B Panel keys and soft keys

This instrument is operated with panel keys and soft keys.

pangl key

Software menu

DDODDDD

L

o

v N

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 will
be displayed.

: Jan 12/86 3-5
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.............. 2 Opefa?i{)n keyS

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

following software menu appears at right in the display.

Fmm 1
i Center ;' The software menu for FREQ | includes six items
3 £
P 1 as shown in the figuse at left.
[ Start [
! ! The remaining one item is currently not used and kept
L 4 ;

blank.
E Stop
i
e Furthermore, the key in the software menu appeared
I CF Step Size . u w o o
! i in the red frame ("Center" in FREQ at the initial
1

i
E
3
:
1
ALY gondition) is shown in the active condition that the
#
1
1
1

i Freg setting can be changed.
1. Offset
o) Lore
i morel’2 | NOTE  i-=—r=-=-m \
i i
i j This menu | more1/2 1is not provided fo R3463.

& Function of SHIFT key

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

key together with the corresponding key.

SHIET
Pressing @ key lights up the LED at upper left.

Example: To select calibration function.
SHIET CAL

and | 7 | keys.

Press

: 3-6 Jan 12/96
www.valuetronics.com
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2. Opsration 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". Set dais,
checking the values displayed in the active area.

Active area
\ TS AW Tte BoBlEk Tue 1994 Yoy 13 2100 freq
A 10 8/
\ Center
s CENTER [rmemcrsesm

IOTEGETMEE

|
[
\

kéj by 1

" Y
prv o my T shuadiha
Pror sy 1 hlass G i

TEHTER 30,000 iz SPAR 3,000 Mtz wot's 1/2}
R 10 Wiz VB 10 KMz SWP 30 ws  ATT 10 o8 4

Figure 3-4 Displayed active area

There are 3 methods for setting data.

S DIBPLAY CONTROL B

Step key for setting by step size.

O TNTRY 5 .
CAL

() O EOE

(o) (=)ot

alololcy:

' 488 (iR Data knob for continuously

@ @ [3 @—j&s changing data in units of

display resolution.

Set data with ten-key and unit key.

Figure 3-5 How to set data

Jan 12/95 3-7
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............. 2. Operation keys

: 3-8
www.valuetronics.com

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

To execute a function marked in blue above the numeric keys, use

"SHIFT" key.

BS

Pressing key delstes the rightmost digit of the numeric value

which has besn 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 8Btep key and data knob

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

Prassing key decremants the data, while pressing @

key increments the data.

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

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

The dialog box that is displayed to 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 pressing a panel key .

Jan 12/86
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3. Annotation on the screen

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

rLevel offset mark
~Reference level

reference frequency

Trace display Date Menu
] -
e T T ok Tue 1994 Hov 315 17014 Frea
L \10 4/
\h‘tgi Center
~—JCENTER
3OO MHE
Start
- Stop
". .1.11. .Jw' 'sf ‘: 4 .‘ i
XT
CEHTER 30.000 HHz SPal 1 000 MHz nore 1/2
[‘RBW 3 khz #VBW 10 kHz #5WP 206 mg alT 10 dfg \ . HHCAL I
I J
X \
. \ \\\\-UNCAL message
Frequency . N Frequency span
offset \ \_RF attenuator
mark “~Sweep time
Video bandwidth
External Manual setting mark
selting mark Resolution bandwidth
10 MHz Center frequency

‘ Jan 12/96
www.valuetronics.com

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 80 minutes
after the power has been turned on.

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).

©

W

e

-

BNC cable

Figure 3-7 Connection for calibration

SHIFT CAL o e o R

Fress

executs calibration,

It takes approximately § minutes until cakibration is completed,

CAUTION ¢

Sometimes, there is a noise of swiiching in the instrument on
executing the calfibration. This is the noise that swiiches the RF
aftenuator,

3-10 Jan 12/96
www.valuetronics.com
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5. Measuring the power level

SHIFT PRESET
. and keys to reset to

Press

initial setting.

Connect the N-BNC adapter 1o the INPUT connector on
the front panel

Connect CAL OUT and INPUT connsctors on the front
panel with the BNC cable (MC-81).

|
BNC cable

Figure 3-8 Connection for power level measurement

Pressi LEVEL |, | 0 |land | gHz [TdBm keys to set
56C

referance level to § dBm.

Press| FREG |, 3 | o jand MHz | kevs to set

center frequency to 30 MHz.

; Jan 12/98 . 3-11
www.valuetronics.com
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5. Measuring the power level

3-12 .
etronics.com

Press | SPAN

¥

5 land | MHz |keys to set

frequency span to & Mz

Press | SRCH | key to display a marker at the

maximum level on the screen.

The Jevel at marker position is displayed at-upper right on the

screen.
Toe 1994 Wev 15 17:13 “Span
REF 5.0 38 A iTe B.Binck WO 3G.000 Mz
o d/ ~5.90 dba .
Full Spenm
SPARN
5O TMHE
Zare Spon

CLHTER 20 OOG Wiir

oW 100 xHr VB DO kilz

SPAH 5,00 Witz
SWe 50 en ATl 10 @

Figure 3-9 Power level measurement for 30 MHz CAL
signal

Jan 12/96
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5. Measuring the power level

& Power level measurement by increased display resolution

Press | =>BL | key to set marker level to reference

level.
. . Tus 1994 Wov 15 1729 [,
HEF -39 dite Abrite B_Biack WK 30 010 Wiz -
30 48/ -9.895 dim
e g e Full Spon
S3PA §
T8 Ml
Zero Span
¥ T ' 1 )
CIHTER 30,000 Wiz SPAN 5 00 M
REW 100 itz VB 100 kitz  SWP 5O wg &T1 10 &8

Figure 3-10 Reference level setting

-
i H i H H H
Press |LEVEL |, ! dB/div | and | 1dB/div §
b i b e H
keys.
Press SPAN |, | 1 Jand MHz |keys to set
frequency span to 1 MHz.
U RBW K
RHBwW
Press | B |, I HERER RN
{Lawre ] Lo ]
and | XHZ |keys to set RBW to 300 kHa.
e o "
Press | vBwW L, 131, | o jand kHz | keys
Lo | [om |4
io set VBW 1o 30 kHz.
Jan 12/86 3-13
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5. Measuring the power level

In the case that the displayed level is changed by the

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

sat to the reference level.

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

leval on the screen.

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

_ - Tue 1994 Hov 15 17:42 )
BT 5.5 & AW TTs B BTk WO UHTEET Wi
Y Zol0m dm
N
VB
I RHEZ

I \
/ B
) )

1y

RENTIR 30000 Wl SPAH 1,500 Mtz ALL Auto
GREY 308 ko SVEY 30 Wz SW 50 ps  ATT 10 B

Figure 3-11 Power level measurement by Increased
display resolution

3-14 Jan 12/96
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6. Measurement of Freguency

Jan 12/98
www.valuetronics.com

Pross

setting.

Measurement with normal marker

and

PRESET

keys to reset to initial

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

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

BNC cable

Figure 3-12 Connection for freguency measurement

Pross

set reference level to O dBm.

Fress

set centsr frequency to 30 Mz

LEVEL

H

0

and

+dBm
GHz soe keve 1o

FREQ

¥

3

3

0

and MHz |keys to

3-15




R3465 SERIES OPERATION MANUAL

--------- 8. Measurement of Frequency

3-16
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Press SPAN y

5 and MHz (keys io setl

frequency span to 5 Miz.

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 scraen.

. Tua 1994 Wov 1Y 17:57 Span
¢ 0.0 Eiwm A_Srits B_Biark WH 30,005 Mz
10 o/ ~0.93 Jdoin
Full Spen
SPAN
STOYTMRETT
Zora Span

CEHTER 30 000 M
oM 300 ki VEW 100 ki

SPak 5,00 Wl

s 50 mu ATT 10 &

Figure 3-13 Frequency measurement for 30 MHz CAL
signal

Jan 12/66
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8. Measurement of Frequency

¥ Measurement by frequency counier

Jan 12/96
etronics.com

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, display resolution, etc.

In COUNTER mode freguency 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
betwean marker point and displayed noise level is 25 dB or less, or when
SPAN value is 1 GHz or meore, measurement may not be accurate.

SHIFT PRESET

Press | G and keys to reset to initial

setting.

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

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

Figure 3-14 Measurement by frequency counter




R3465 SERIES OPERATION MANUAL

6. Measurement of Freguency

BS

Press |[LEVEL || - | | 1], | 0 land | GHz *Sde?:m

keys to set reference level to -10 dBm.

Press | FREQ {,1 3 |, | 0 jand MHz |keys to set

center frequency to 30 MHz

Press | SPAN | 1 5 land | MMz |keys to set

frequency span o 5 MHz,

Pregg | 8ROH key 1o display a marker at the

maximum level on the screen,

] Tue 1994 Nov 15 12:58 [ soun |
EF =10.0 A Write H_Blank MCR 30.005 Mz
o as/ ~9.88 dBa
Fuil Span
SPAN
Lo IR B | £
Zere Span
I
i // |
L L 1
!
T L : !
CENTER 0 000 Ml SPAH 5.00 Mir
BEW 100 Khr VW 100 ke SWP 50 my  ATT 10 dB

Figure 3-158 Display of maximum level at marker point

1

E ¥ ] 1
Pross CW : Counter | and ! Counter
] 1 i

keys 1o set to COUNTER mode.

3-18

: Jan 12/96
www.valuetronics.com




www.val

R3465 SERIES OPERATION MANUAL

Jan 12/96
uetronics.com

6. Measuremant of Frequency

Press | Resolution key to set counter resolution to 1
' tHz :
Hz.

Then the frequency in MARKER mode at marker pasition is
displayed at upper right on the screen.

Man 1995 Sep 4 14:34
T C10.0 dim A Tts U BFerk WRR 30,070 Wi Counter
Egr-‘(w 116,75 diim flens lut lon
CFa CHDITER 1 § kitz
SPAN / | 30,004000 WHz
S R / \ fesolution
/ \ 100 Hz
H Resaiution
B 0 ne
7 T

A Hove

FOF TN
CEHTER 30.000 WHz SPAN 5.00 Milz ratun
BOW 100 kifz  VEW 300 kHy  SWP 50 ms AT 10 6B

Figura 3-18 Frequency measurement in COUNTER mode
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8. Measurement of Fregquency

B Convenient functions MKRCF, MKR->REF

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

frequency.
it is very usgeful to, for axample, adjust unknown frequency to center

frequency.

<When peak level of waveform>

Press =CF | key.

Then the frequency at peak tevel point on the screen
bacomes the center frequency.

< Wher not peak level of waveform >

MARKER
Press ON key, and turn the data knob 0 move

the marker to the frequency point which is the center

freguency.
“““““““““ “B o v v ——_— s e !‘““"‘"'_""'""“""—"I
| 1 1 {
mors 1/ Marker=s MKR=CF
Pross | 3 Lo vand | }
3 i i 3 3 1
Ee wn i o e oam et o e o ol | S ——— -+ NN ot
keys.
FEF G5 din FLFTis D.Blank WBH soa.oo?emmigd ov 13 18:03.,  Markerd
10 daflS -23.52 d8a
HER 4 OF
MARKER
BEOLOSB T MHEZT
{\ R ¥ Ref
f! l\ R+ Horem
I —
] CF Step
/ Deita +
r hYTE
. retun ?
"HYER S00 . 0568 Mtz more 1/7
REW 30 xlz VY 30wz
Figure 3-17 MKR=CF function
Jan 12/96
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§. Measurement of Frequency

®& MER=REF function
This function makes the lavel at active marker pesition the reference

level.
It is very useful to, for example, adjust the peak leve! 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 kay, and turn the data knob 0 move

the marker 10 the level point which is the reference level.

oL e b | § i i | T T T T T T
! more /3 |} | Marker= | ! MKR=>Ref |
Prass | I | and |
i i ] : I
P VRV o’ - T o e et -+
keys.
T 710 de AW Tt H ek WA N T M A
140 a8/ 23 69 8w
i WER 4 CF
"IREF LENEL
FE3ETABM Y
1 MR 4 Rat
J MER & Harw
[
HXE »
f £F Step
VaTte
Spawn
3 H
l[i P ot
CEHITR 00,058 Wiz SPaH 2.000 Mz e 2/2}
UREW 30 bz VO 30 KMz SWP 50 ns  ATT 10 o
Figure 3-18 MKR=REF function
3-21
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7. Dynamic Range and Sweep Rate

3-22
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SHIFT

Prass

seting.

and

PRESET

keys to ressat to initial

Connect the N-BNC adapter to the INPUT connector on

the front panel.

Connect CAL OUT and INPUT conneciors on the front
panef with the BNC cable (MC-81).

fa

B

e E 00

€3

EE

H
BNC cable

Flgure 3-12 Dynamlc range and sweep vatg

Press | LEVEL

kevs to set referenc

7

Prags | FREQG

L)

set center freguency to 30 MHa,

2.5
-1, 11],]0]and| gHz [tdBm
SEC
e lovel to -10 dBm.
341, 0] and MHz | keys to
Jan 12/96
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www.valuetronics.com

7. Dynamic Range and Sweep Rate

Press | SPAN] , | 8 4, | 0 land | MHz |keys to

set frequency span to 50 MHz.

Press | BW E RBW % 1 0 0
3 H

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

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

o set VBW to 10 kiMz.

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

Here, setting to "auto” automatically sels sweep rate . |f
sweep time is forcibly set to, for example, 50 ms,
measurement cannot be made correcily due 1o the srror of
displayed wavsform.

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

® Make RBW wider.

# NMake VBW wider.

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

3-237
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BASIC OPERATION

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

CONTENTS
1. When the Power is Turned ON . ... ... .. 4-2
2. Whan a High Level Signal Exists outside the
Displayed Span . ... ... i 4-3
3. Local Feedthrough ................. 4-5
4. Initialization . ... .. oo 48

Jan 12/98
uetronics.com
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1. When the Power is Turned ON

B Reference frequency

Table 4-1 shows the accuracy for the built-in reference crystal oscillator.
This instrument starts warming up the built-in reference crystal oscillator
when the power is turned ON.

Table 41 Warm-up time for buiit-in referencea crystal osciliator

Starting characteristic 5x 102 or less
(10 minutes after powering up}

Aging rate (after 24 hours operation) 2x10s/day or less
B Seiting
Turning the power ON invokes the setting which was effective when the
power was last turned OFF,
SHIFT PRESET
Pressing & and keys initializes the panel setting.
4-2 Jan 12/36
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evel Signal Exists outlside the

For proper level of measured signal, mixer input level must be -10 dBm or less. Exceeding this level

causes inpul mixer to saturate or distort, leading to inaccurate measurement such as dropping of

display tavel or increased spurious. Therefore, it is necessary to attenuate the signal to measure

gown ta a proper level.

For base band {0 to 1.7 GHz or 0 to 3 GHz) of R34863 and R3465, all input signals in the band are

added 1o the mixer. Therefore, depending on the signals to measure, safuration or distortion may

occur due to high level signals out of dispiay screen. To avoid this, 2 methods are available:

(I Before starting measurement, check the maximum level of the signal, with span set to "Full
Span”.

2y With the setting of input ATT incremented by 10 dB, check that signal levels in the display level
do not change.

)

In 1.7 to 8.0 GHz range of the R3485, signals are added to the mixer via praselecior and therefore the
signals out of the measuring frequency range are suppressed by approximately 70 dB, relieving the
distortion due to the signais out of the bandwidth.

For example, when 2nd-order harmonic of 850 MHz or higher frequency is measured, the fundarnental
harmonic is suppressed to obtain wider dynamic range.

Following is a sample setting for method (2

FORMAT P ————— - e e .

1 Trace ! I Trace B |
Prass y i , E
T e R S )
! StoreB |
and ; i keys 10 save the current waveform
o o v o o v e e e a ol
in trace B.
MARKER :’ """""""""" -1| II" ““““““ :?“f"é“"";
Press ON ) more 1/3 b, more -
__________ b mmed L
| I
i Trace MKR, "and | SRCH |keys to move the marker on
i Move :
Lo ov o o o wm o v wm -

H 1
; Defta MKR | keys to set to
{ i

Delta Marker mode.

Jan 12/86 4-3
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R3465 SERIES OPERATION MANUAL
2. When a High Level Signal Exists cutside the Displayed Span

~~~~~~~~~~ “t o e
3 |
1

:and fTrace MKR
: ' Move !

] i
T | ATT Auto
!

Press

and increment the setting of ATT by 10 dB with the step

key.

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

i
MARKER t
I Peak
Press ON v

[
H
H
i
i
i

H

3
1
i

|
b
r

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 level drop is approximately 1 dB or less, it
is concluded that measurement can be made without
distortion or saturation.

4-4 Jan 12/96
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3. Local Feedthrough

With a superheterodyne type spectrum analyzer, specitrum is measured even when no signal is input,
because at the frequency corresponding to 0 Hz, 1st lecal frequency coincides with 1st intermediate
frequency. This specirum is called “local feedthrough”. [t can be used to check accuraie 0 Hz
position, cn the other hand it may narrow the dynamic range around 0 Hz,

: Jan 12/96 4-5
www.valuetronics.com
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4. Initialization

It is possible to resst to the initial setting made at shipment or defined by user. The procedure for this

is as follows:

Press

setting.

4-57
aluetronics.com

SHIFT

and

PRESET

key to reset to the initial

-Jdan 12/88
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SAMPLE MEASUREMENT

This chapter explains how fo operate the instrumeant,

showing several sample measuremants,

CONTENTS

1. Measurement of Frequency .. ......... 5-2

2. Measuring the modulation frequency and

modutation index of AM signal .. ... . ... 5-5
3. Measurementof FMWave . ........... 5-13
4. Measurement of Pulse Modulated Wave .. 5-24
5. Spectrum Analysis of Burst Signal ... ... 5-28
8. How to measure transmitter test . . . .. ... 5-27

: Jan 12/96
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1. Measurement of Frequency

B 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 |, 121,101 |0 |and MHz

keys to set center frequency to 200 MHz.

Press SPAN |, 114, 101,10 |and MHz

keys to set frequency span to 100 MHz.

Press SACH | key.

Then the frequency at the marker point is displayed at upper
right on the screen.

e e Tus 1994 Mo 15 34332 7 g0
REIT 6.0 <Ibn A Mrita B Blank MKR 20%1.1 M
10 4t ~5.60 dilm
Full Span
SPAN F
TPETETMEE - ’\
L faro Span

|
CENTER 200.0 Mz SPEH 100.0 Mhz
{1 My VEY 1 Mz SWO 50 ms  ATT 10 4B

Figure 5-1 Frequency measurement with normal marker

REFERENCE

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

5-2 Jan 12/96
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1. Measurement of Frequency

& Freguency measurament in frequency counter mode
Select frequency counter mode, and set counter measurement resclution.

CAUTION ¢
1. in the foliowing cases, frequency counter mode may not display
correct value.
@ When span » 1 GHz
& When the difference in noise level from marker point value is
25 dB or less

2. Freguency counter mode cannot be used with SIGNAL TACK
mode,

| e i | “t

I 13 i 3 I

CW i  Counter | , Resolution |

Press - : and ! 10 Hz :
S RV R vy o< | S wh

Fo T b e e s tnn b |
5 t§ Counter :k to ONt ter f anoy sounter
e ;_ j ey 10 o enter frequency cou

Then the frequency at marker point is displayed at upper right
on the screen with 10 Hz resolution.

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

e Tue 1594 Mov 15 18398 [ Fae T
DD AL ite B Tank MR 30101 MHZ Counter
10 ag/ “15.87 die

Resuo bulion
COONTER 1 &z
206 00008 Wiz

SPAN
%1% H= A ﬁ Besu lut ion

1 . 104 He

R
1 i N 1 Hz

Conmler
o NS

HER Muve

o

brumen 200 0 W SPAN 100.0 MHz ’ roturn
OB 1 e v 1 M WP 5O s Arl 10 0B

Figure 5-2 Frequency measurement in frequency
gounter mode

Jan 12/96
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1. Measurament of Frequency

REFERENCE

Measuring accuracy = t{Read value of marker frequency x
Frequency reference accuracy + S Hz x N

+ 1L8D)

LSD : Least Significant Digit

Frequency band

N: order of
rmixer

9 kMz 10 3.0 GHz
1.7 GHz to 7.0 GHz
6.9 GHz t0 8.0 GHz

N =1
N =1
N =1

5-4
ww.valuetronics.com
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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 degres, such as residual AM and residual
FM.

Tirne-domain measurerment 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 spactrum analyzer, we can read the level difference of the sidebands to the carrier in dB.
{Sea Figure 5-3 (b).)

in addition, the modulation degree of the modulated signal with respect to higher harmonics can be
obtained individually. Especially when moduiation 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%, whils higher in LOG mode when modulation degree is lower than 10%.

Ec
E. i (EsaEo) [dB]
Emax"Emm ESS' EC +5
m{%) = X100 m{% )= log
Emax *® Ea’nin 2(}
(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

Jan 12/96 5-5
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2. Measuring the modulation frequency and modulation index of AM signal

5.6
www valuetronics.com

B Sample measurement of AM wave of low modulation degree and
high modulation 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 903 MHz.

Press| FREQ |, | 9 0 3 land | MHz | keys

and then | SPAN 2 0 land | MHz [ keys.

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

of signal level is equal to the reference level line.

______ _— Yue 1994 Mov 15 peios |7

WE R e AT BB Tack WRR HOT 2 Wiy tovol

10 dit -5 41 dBm

i ‘ I wrdiv )
REF LEVEL |

j \ T =
_________ L/ ~

/ ‘X rdemmre Units

Ref HDifsat

o

FHTER 903 00 WAz SORN 2000 Wz
ERU'W‘ 106G xHr vEW 300 Nir SW"Q)-D B alt 10 4B

Figure 5-4 Adjusting the signal level

i i
Press [BW | and | ! kevs 1o select MNL,
o) L))
L

and set resolution bandwidth to 3 times or more of

medulation frequency.

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

Linear !
1 keys to set the

1
Presg | LEVEL | ang i

.
Press | SPAN | and i Zero Span
|

Zero Span mode,

FORMAT P ; R -

p H Trace ' and
ress an

v} Detsctor |

keys to set trace detector to "Sample”,

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

peak of signai level is equal 1o the reference level line.

T L v 7
Trigger ' Video |
1 i 1 1
Press SWEEP |, ' Source | nd ; !
U G S - T e e v o ol
keys to set trigger mode to Video.
o e o T e —— A
Swp Time |

3
3

Press sSwp T | and ; ; keys to select
. Wl

MML, and operaiz the step key to set sweep ime o a

vaiue which makes it easy to monitor waveform.

pT T e -1
1 H |
Press | Single 1 1o stop the sweeping temporally,
e J
MARKER P :
} Peak \
Press ON and | | keys to move the
| S VU OO ol

marker on the peak of waveform.

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

The period of modulated wave T(s).

N Tue 1994 Hov 15 19112 T ke
SCFTI9a 0 av A Write B _Blank #rd i1.16 ws
EIN x1 ~A25.023 py

. - \ [\\ Jf\ //\ Hormal WKR
Lise B H 1

/ AR VI
{ ii } \ ’ { Sig Track

; f
ST
f N

o d

[N

]
| —

e
IO

Huelti miR
v Vv V

MKR FF

CEHTER 9073 000060 Mtz 5P, nore 1/3
BREW 1 Kz =YW L kHz £V 50 ms ATl 10 43

Figure 5-5 Measuring the period of modulated wave

r “ s e o e e e .
Pragg | more 172 | | return Vo1 more 13 !
} P P |
Lo e e e m i s o s e + B rom e it e e i 1 s s wl i o e e e o aa pe |
[ o e e "3
key and set 1 1/Delta MKR | key to ON to obtain
: OFF :
B i s e o e o eI
modulation frequency.
MARKER . 1
Normal MKR
Press ON and |0 |

i keys to move the

marker to the maximum point of waveform, and record

the level (Emax value).

5-8
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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
rnodutation index m.

Tue 3994 Nov 15 19:15 Harkar
FEFT948 av AW ite B Blank MKA 90.04 Hz
I x3 ~426. 023 uv
T

oedra ekl [\ T T/

ITATHY 1:;/ : - / i !

/ | \ |

7 1

}z‘\f\f\ I

L
I
B
|
s—
|

—
—
et
N
—
—
I
o]
|

£
[/ ¥ ¥
CENTER 903.000060 MHz SPal 0 Hy more 273
BREW | KMz sGW 1 KMz  SSWP 50 ms  ATT LD OB

Figure 5-6 Moduiation frequency of AM wave

i Tue 3994 Nov 35 19136 | hop o
ETHEE v R T TR T
LN <1

eI AN RNV
}.1fu 7 ! /1 \ \\ / Pelta MER

\ %\ \ _ \ / e teeen
T
T T
\ ok st- j - % Heuk,
IERTAmE I
i\ l\ [ / \ f Muiti ?ﬁ(ﬁ‘\
¥ A, ¥; v,
e - o
E{ég\l{? :ﬁ} ,ooagggwmlukﬁz S50 ms{r.}% ?LBHZ more 173

Figure 5-7 Modulation index of AM wave

: Jan 12/98
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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 SPAN | key, and operate the step key to sat

frequency span o a value which is greater than twice the

modulation frequency but smaller than 10 times,

Press | FREQ | key, and turn the data knob to set

center frequency to the carrier frequency.

e e A Tue 1384 Hov 15 8927 T o |
RET R TR T B ik ired
10 48/

Center

CENTER

SEILOIETMHE

Start

St

£F

ENTER 903, 60000 Wi TSPAN 50.0 ki wore 172
BEW 00 Hr  avGW 00 Wy s3WP 1,25 AT 30 o

Figure 5-8 Setling of center frequency

MARKER TS 3
! Peak J
Press | ON andg ; keys to move the
1
Lo it o d

marker 1o the peak of the carrier.

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

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

the peak of the spectrum of modulated signal.

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

= Freguency at delia marker

= log? Egn-Er + 8
20

Figure 5.10 shows the relation between Egs - E¢ {dB] and m
[9%1.

fm = 10.0 kHz
Tus 1994 More 15 1%8:29
] FEF AT die B ite B_Bisnk Ma 10 00 ki . _E
ho &/ -30,75 o 5B C
DELITA Lk = 30.26dB
JRG I SR % R

—

I
| Bl
| IR R
17 !

CEHTER 903 L0000 Wi PR LD kM2

PRUY 00 M WY 300 Mz a5 | 2 s ATT 10 48

Figure 5-8 AM wave of high moduiation frequency
and tow modulation index

May 10/96 5-11
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2. Measuring the modulation frequency and modulation index of AM signal

5-12
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AN

AN

AN

0.0}

¢ -10 -20 -30 -40 -30 -B60 -70 -80

ESE_E: [dB}

Figure 5-10 Helation between sideband level-carrier level
{Egp - Ep) and modulation index m(%)
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3. Measurement of FM Wave

For FM wave, in generai, carrier frequency fc,
maodulated wave frequency Fm, frequency deviation
Afpeao Modulation index m, occupied bandwidth ete.
are measured.

Modulation index m of FM wave can be expressed by
Moea/fm. The relation which makes the carrier lowest
when modulation index is 2.4, 5.8, 8.5, .... is obtained
to caiculate modulation index m or frequency
deviation Af,... (see Figure 5-11 (a) and {b)).

It is often the case with FM wave that we cannot
uncerstand the content of modulation only with the
spectrum but can understand when FM component of
input signal is converted into and dispilayed by the
change of amplitude.

In this case, discriminator is used additionally. But
spectrum analyzer can detect uiilizing the slope of IF
and B.P.F. The modulated wave thus detected is
displayed on the screen (see Figura 5-11 {c)).

When modulation frequency is low, set the horizomtal
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 frequancy
is cbtained from sideband frequency.

When modulation index m is small (approximately 0.8
or less), m is oblained from the relation between

carrier level and 1st sideband level.

May 10/96
luetronics.com

SCkHz/div

< fm=50kllz

m =36

A P fm><mr
= 112kliz

{b) Relation of carrier amplitude to

1 carrier

{a) Specirum of FM wave

0404 ¢ 8653 * 14.93
5,520 179

modulation index

Waveform displayed on CRT

WAWA

NAVARY,

I

I\

N

BPF characteristic

Spectrum of FM wave

{¢} Dirsct viewing of FM wave

Figure 5-11 Measuremant of FM wave
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3. Measuremsnt of FM Wave

B Sample measurement of FM wave of low modulation frequency

5-14

W

ww.valuetronics.com

Press

FREQ

key, and operate the step key or data

knob to adjust the carrier at center frequency.

Press

BW

and

RBW ;

i
! H
E_ E 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 twrn the data knob so that the

peak of signal level Is equal 1o the reference level line.

Tug 1934 Hee 15 14041 87 ._l_‘e:“\.;;i. i

G

pEF -3.5 dda Alwrite O Hlank
4G dit/
REF| LEVEL N
—=d AR

& foear

Units

COMTER 907 006 Mt
LB 100 Kiz | YUY 109 KMz

AYTT 10 4

R ——

Press

Figure 5-12 Adjustment of signal level

SPAN

Zero 8pan mode.

keys to enter

Jan 12/96
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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.
o e e T e T

V' Trigger | I Video '

Press | SWEEP ! ' and | t
'Y Sowrce | ! '

R i it e 4 br o con o e v e e o oo 3

keys to select

Pregs | SWPT and

MuL, and operate the siep key to adjust sweep time so

that modulated wave can easily be seen on the screen,

MARKER : Ponk :
Press ON and | i keys
R J
T 12 H dBa AW Tte G HTark WRE Y200 [.:s_ 0 Moy 15 B Poak
10 a8/ 2% 18 don
o : - PR Hoxt Paak
?:_?%\RK ER B
i Uj E’ ] i T lr Hext Peak
; < 4 ] H H Left
IRt Aninimimin
;‘ j - j : <1 Hext Peak
i j } J ; [ J ? ! [ fright
kb { ; } g ,}! l{ e i E E !‘ H Min foak
f \} TR | g Hl \
JLHJ\MM‘JWM LA .
’ %fv'v&‘\é; WHCHNT Hy i
b T T cont peak
CENTER 90:; OCIEBG Hir S 0 e ) aore 1/2
wanW ) kit VEW 3 ks =5WP 50 mg ATl 10 4B

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

“““““““““ i oo —————— mmm s e
! P ‘ I Delta MKR |
Press | more 1/2 b return | and | :
b e I J b e i
kays o move the delta marker to the ad;acem peak with
the data knob.
oo e e 2 T
Bress ' more 1/3 13 d set ’ i/Deita MKR tt ON 1t
£+ I 1an P 10 O
N j Lo ] Lo ]}
caloulate modulation frequency fm
1
fm =
T{s)
Tue 1994 Hov 15 1847 wwﬁm—i&‘;—_
REF -1Z.8 dbm A Write B Blank MK4 IBﬁ 7 Hz
G &8/ Q.05 dB )
Harkers
pkLrh Mde |
sr 3 T b Fized M
a , L
RN
J J ]J r ( Xatl Dum‘j
] !
TR
IR
H‘K”“ Hﬁ;f INRIERNN gﬁp o | oo
N R b
iy ,
4‘% ! Digp Level
; i g
|
CENTER 9073.001680 MH; T T SPA}i ¢ He wore 2/3
HREY 3 kiz VBY 3 kHz =SWP B0 ws  ATT 10 4
Figure 5-14 FM wave of low modulation frequency
Jan 12/86
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3. Measurement of FM Wave

Sample measurement of FM wave of high modulation frequency
and low m vaiue

Pregss | SPAN key, and operale the step key to set

frequency span to @ value greater than twice the

modulation frequency but smaller than 10 times that.

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

carrier frequency at center frequancy.

. Tue 1494 Hov 145 194:52 o
BEF =5 i Ao Tt HBTaK O
Ho a8/

— - — Conter

[SU3PORTeT MHE /\ 7

A [

o
b
T

CENTFR 90300050 Mt Sl 500 kilz N owere 102
L REY 3 ki VOY 1 ki WP 100 me ATl 10 a8

Figure 515 Adjusting carrler frequency at center

frequency
MARKER ety :
| Peak !
Press ON and | , kevs 1o move the
! i
b e e -+

marker on the peak of carrier.

: Jan 12/98 517
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3. Measurement of FM Wave

5-18
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Tup 1894 Hov 15 19852 |

FEF -2.8 dBm A Write B_Blank HKR 903.00040 MHz Poek
e aB/ -11.05 dim
Hext Puak
MRRKERE

3T TYT MET /\

/\ i

Hext Peak
Left

Hext Posk
Right

Min Paak

Hext #in

Cont Posk

EN'H.‘.}% 5073.00050 Hhz
REW 1 kHz VoW 1 kit Sef 100 e

SPAN 50.0 kHe
A1T 10 di

Figure 5-16 Carrier peaks

“““““““““ % | e

b omore 12 ) 1 retum |
Press Lol :and

L __________ A S -

keys and turn the data kneb to move the delta marker to

the peak of adjacent sideband signal.

Then the displayed frequency value for the marker position

becomaes the modulation frequency fm.

AW e B A Yad MBS IR
.70 4B

................ Tue 19534 Hov 25 19°03

DELTP\ MR

1zZ.,90 Ha

Nh"’"‘-\.__
i
(%

uuuuu o ‘,g /1 \ /\

g [ 1 \

Harker

Hormal HKH

Sig Track

L ; Mualil HEH
lwx
%
MEKR FF
ENTER G073 00050 Wi SPAaN 5.0 kHe mere 143
LBBY I K NEM L EMr 3B 300 ms  ATT 10 &

Figure 5-17 FM wave of high moduiation frequency

and low m value
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3. Measurement of FM Wave

B Sampie measurement of the deviation of FM wave peak (Af peak)

_‘
i
i
t
i
]
§
3
]
]
I

o

RBW |

I
Press iBw | and | —— | Keys to select MNL,
Do | [ 1}

and operate the step key 1o set reselution bandwidth to a

value which includes main sidebands {5 times the

modulation frequency or more).

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

center frequency at the carrier frequency.

] o Tue 1994 Mav 15 20:02 Froa
REF -2.5 i A Write B_HBlank
16 dif
~ Centor
CENTER
L . AT AR . e
9P I DOPHY mﬁi it ”ﬁ“wf
- & ;‘h‘; '\‘ ; mﬁ nﬁj‘ Stant
¥ \Af‘
e ﬂvﬁvfgﬁf i o
St
Al R
i - ¥y
(43
"""" Step ‘S‘iia
| e ]
Fraq
Uifset
L] [ orr
FHITE 903 00056 My SPaR 50.0 kHz ) sore 1/2
BREY 10 Wity VW 10 KMy SWP 50 ms  ATT 10 G

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 1o peak deviation.

Jan 12/96 518
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3. Measurement of FM Wave

5.20
www.valuetronics.com

From the waveform, measure Afp .k peak-

af s and modulation index m are calculated using the
following formutas. ‘

1
M:peak o ee— Afpeak peak

Afpaaﬁ(
fm

Mo e

&  When af,,., is small

Frequency at delta marker

‘ﬁfpeak peak

= 530 kHz
Aereak Tl Afg)eak peak
= 2.65 kHz
RiF -2.8 dim A TEs U T Tank HEL STHE L:I: 1998 fioy 15 20°09 Marker
ho as/ -0.28 dA
o Hormal MKR
DELTA MKR b s Eneeasan
3R TRHE iUk Rl
W& M W W\IL
- ..s;uﬁff ‘J -
L y
H‘i
\
Poak
- i Malti nxﬂ
W DEF
CERTER 90300050 Mz SPAN 56.0 kHz nore 1/3
WRBY 10 hHe  VEW 10 hHe  SWE 50 ms  ATF 10 dB
Figure 5-19 FM wave with small Af,...
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3. Measurement of FM Wave

®  When af .. i large

AMeakpeek = Frequency at delta marker
= 295 kHz
f = L af
A paak = e poak peak
= 147.5 kiHz
EF .6 ATt BT A e 820007 | arker ]
ko ans ~0.30 dB
T Hormal MKH
DELTA MKR
2O HE
il
Sig Track
Paak,
| i i
{ ! Mt MKR‘T
i
; KR OFF
il ;
CENTER 900000 Miix SEAN 1,000 Hir more 173
#REW 10 KM:  VOW 10 kiz  SWP 50 ms AT 10 @B
Figure 5-20 FM wave with large Af,q.
Jan 12/96 5-21
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3, Measurement of FM Wave

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

For FM wave with 0.8 or smaller modulation index m, the following
formula can be used.
_ _2Ess Egs: Level of ist sideband
Eq E. : Level of carrier

On the screen of log scale,
M = log? - Egs-Ec + 68 Ege- Eg:  Difference in level between

29 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.

Prass| 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 521).

Fue 1994 Hoy 1% 201312 [

WEF 101 dbe A ite . Biank WR G0Z. 00056 Wi
R0 B/ 10,60 dia
— 1y
i t
A /1y ~ Delta MER
AVIR/S AN ENA
y v

Sig Track

\
% ) B MuTHi MER
WER OFF
- s S ) \
ENTER 90300000 Mz SPaN 10.00 KMz mora 173

REW 300 He VHY 300 Hr SWP 230 ms  ATT 10 48

Figure 8-21 {o and Ec of FM wave

5-22 Jan 12/96

ww.valuetronics.com



A3465 SERIES OPERATION MANUAL
3. Measurement of FM Wave

MARKER f“““;‘é;g"";
Press ON | and | | keys
R ]
:" “““““““““ ": | b | [ 2t el 3
3 1 H H
Press ! more 1/2 Lo return land ! Delta MKR :
b e S B e e e J
keys, and wirn the data knob 1o move the delta
marker on the 1st sideband wave, and read fgp and Egp

[dBm] values from the displayed values for delta marker

position {see Figure 5-22).

Iue 1899 Hev 15 20303 [T e 0

REFTHOTT dtm AW He  B_BTank WRA I EY gz
LG it/ -15.23 4B
: ; 3 Horazi MKR
DELTA MER [ y
2082 HE ’ T
/ b / \ 2 : ;
! \ / \ f/ \‘\ 51 o
\ v Slg Ersck
/ N o

P
\"\
L
e
[
T

B

v d ; s
\V‘ . \,({ il Mutti MR

HER OFF

{

] b
CENTER 40300000 Wiz SPAN 18.00 kitr more 1/3
| BHW 300 He VY 300 Hr SW 20 ew  ATTA0 gB

Figura 5-22 fg and Egy of FM wave

Caiculate FM modulation index m using the following
formula. ‘
Esg - Eg + 6

o= ool
f iog pos

Obtain modulation frequency fm using the following
formula or from the displayed frequency value for the
delta marker position.

fo = Ifga'fc’

Calculate frequency deviation Afgeax using the following
formula.

Af{aeah =m X fm

g Jan 12/96 5-23
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4, Measuremem of Pulse Modulated Wave

The spectrum analyzer equivalently decomposes a wave 1o display higher harmenics and fundamental
wave which are included in the signal. When a pulse modulated waveform displayed in tims domain,
as shown in Figure 5-23 (a), is convarted to frequency domain, the spectrum which has an envelope
with carrier frequency Fo at Hs 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.

@ Fulse repetition frequency {PRF)
@ Pulse width {)
# Carrier frequency {fc)
&  Peak power (Po.u)
&  Maean power (P,..)
\[ Mairt lobe
1 W
l“ \ i v{ Side lobe 1
1
v i! k
T 1 {50
PRF
Side lobe Side lobe
fe-1/r fo+1/r
{a) Time based display ' {b) Frequency based display
Figure 5-23 Pulse modulated wave
CAUTION ¢

1. The maximum input level of this instrument is +30 dBm, 0 VDC when the input altenuator
is set to 10 dB or more. Because pulse moduiated wave such as radar wave tends o
have a high peak power, be sure to sufficiemiy attenuate the sighal with coupler or the
like before inpulting o the INPUT connector of this instrument.

2. Because the input level of the mixer of this instrument is -10 dBm, set the input altenuator
s0 that P, does not become greater than -16 dBm. To avoid the mixer from saturating,
set the input attenuaior to the lowest value which does not cause signal level to decrease,
by lowering the input attenuator value in units of 10 dB from 50 dB.

5-24 . Jan 12/98
valuetronics.com




www.va

R3465 SERIES OPERATION MANUAL
4. Measurement of Pulse Modulated Wave

Pulse width {1

Pulse width (7} is the inverse number of 1/2 the main lobe width or of side
lobe width. To obtain an envelope with sufficient resoiution, it is
necessary to set resolution bandwidth within the following range.

Pulse repetition frequency (PRF)= 1.7 = Hesolution bandwidth = 0.1/«

Carrier frequency (fc)

Measuring accuracy of carrier frequency (fc) depends on pulse width (¢).
When ¢ is small, main lobe becomes wide, making it difficult to find the
center. To make the center clear, it is necessary 10 set SPAN/DIV 10 a
wider value than 1/z. Here, the accuracy of measured frequency is the
accuracy of center frequency under set SPAN/DIV value,

Peak power {Ppeak)

When resclution bandwidih of the specirum analyzer satisfies the
-{ollewing  conditions, displayed amplitude is proportional to resolution
bandwidth.

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

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

F),peak - a (dB)
2010g (r ¥ 1.5 X RBW)  «: Pulse attenuation factor

ppeak
a {dB)

Mean power Pave (dBm)

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

Pave = Poeak XPRF X1 PRF : Pulse repstition frequency (Mz)
T Pulse wicih (s)

Jan 12/96 . 5-25
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5. Spectrum Analysis of Burst Signal

Gated sweep function enables spectrum analysis of burst signal.

B Measuring method

Execute gate control with the gated sweep control (GATE IB) terminal on
ihe 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

'
1 Al

L 1 ;
g &{1 1 Atg 1
: 1 1 1
i ;
Gate control % ‘
- signal : !
REW
BMHz 10 1Mz 300kHz 100k 30kHz 10kHz
Aty | 2u5 of more 15us or 20us or &0us or 18045 o
more more more more
Aty 145 Or more
Ay 15,5 or more
NOTE
To measure noise, select SAMPLE for detection mode.
5-26 Jan 12/36
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6. How to measure transmitter test

B Measurement of frequency error (modulation accuracy)

Input a signal fitting to communication systems (PDC, NADC, PHS) in
INPUT connector.

Press | TRNSIENT

P e o o o oy

and set a communication type, a link,

wwwwwwwwwww

ete. of the signal you want to measure with the data

knob and the step key.

Refer 1o page 7-81 for the details of set-up,

o v n e o s o 7y e m b e o et o ot

Modutation
Accuracy

Press and select the

PPV

Press FREQ | and set the center frequency of the

signal under measurement.

By pressing | REPEAT | or | SINGLE | , the measurement is

started.

jé Jan ‘52/96_ 5.27
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6. How 1o measure transmitter test

Measurement of OBW (Occupied Bandwidth)

OBW is measured in 2 modes of TRANSIENT meode and CW mode.

At the measurement in CW mode, RBW, VBW and Sweep Time can be
set optionally, but at the measurement in TRANSIENT mode, only the
measuremeant that fits to the standard can be performed.

@ Measurement in TRANSIENT mode

Press | tRnSiENT | 10 set TRANSIENT mode.

___________

and set a communication type, a

uuuuuuuuuu

link, etc. of the signal you want to measure with the data

knob and the step key.

Refer to page 7-81 for the details of set-up.

_______________________________

o select

mmmmmmmmmm

mmmmmmmmmmm

___________

kev,

Press FREQ | and set the center frequency of the

signal under measurement.

5.28 . Jan 12/86
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8. How to measure transmitter test

By pressing | REPEAT |or

SINGLE | , the measurement is

started.
Tue 1904 Mov 15 13140 HEW
FEE 0 A Vg B_BIaok
10 4B/ POC f auto Leval
1 o 5[512561 Hr Set
REF LEVEL ]
o. 0 dB
L
1
i AVG Times
& o E
s . RELE
' ] |
i1 |
] J,! L Ias S
CENTER 810.000000 MHz SPAH 124,992 ki it }
[#REY 300 kHz = VEW 300 kitz =S B0 ms AT 20 @B

Figure 5-24 OBW measurement screen

Jan 12/95 5-.29
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B. How to measure transmitter test

@ Measuremeni in CW mode

Press | FREQ

;

Center | and set the center
:
i

frequency of the signal under measurement.

oBw
Pross to display OBW measurament menu.
REFD, G dBm A Writa B_Blank Tom 37 o 19 0908 | iia)
lig &8/
- oY %
5
o AVD Tines
m JEEE
i Paroweten
Satub
j
; ! | : |
4 i * o bl . -
TENTER 1 895150G Gz SPAH OO ki Dl
[REM 30 xz __VEW 10 Wiz SWP SO ws  ATT 10 o ]

Figure 5-26 OBW measurement menu

and set the percent of whole

5-30 . Jan 12/86
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6. How to measure fransmitter test

Setup

That sets communication types (PDC, PHS, STD OFF) which
STD

are sef at

By this setup, the measurement of RBW, VBW, Sweep Time,

stc. are set automatically.

But the setup can be changed with | SWEEP | , ] SWPT

Start measurement by pressing | REPEAT | or | SINGLE

Tue 1994 Nov 15 #9952 708 Satus |
FEF 570 e T B Tenk THRE EAATH iy LAt oY
[t <8/ 2.4 d8 PHS
I ; TR A 00 Wy
; : FE1iPeSi1sdeco o
Ligar
Manusl
i Dafine®
5 lisar
L
; ! i
}u.muhl.v\ Lo | B
: ; |
ENTER 18951500 GHr SPAH 80O KHz Faturn
PRER L Mz AW Lkbe M 5.00s ATT 10 oA

Figure 5325 (OBW measurement screen

Jan 12/9_6 5-31
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6. How to measure fransmitter test

Measurement of ACP (Adjacent Channel leakage Power)

ACP is measured in 2 modes of TRANSIENT mode and CW mode.

At the measurement in CW mode, channel space and band width can be
set optionaily, but at the measurement in TRANSIENT mode, only the
measurement that fits o the standard can be performed.

@ High speed measurement in TRANSIENT mode

Press | TRNSIENT | to set TRANSIENT mode.

mmmmmmmmmmm

R

etc. of the signal you want to measure with the data

inob and the step key.

Refer to page 7-81 for the details of set-up.

i [ 11 H
Pressi return EE Spectrum 11 ACP !5 select

11 i

l i1 11 i

¥ il It i

mmmmmmmmmmm

Pross

uuuuuuuuuuu

Press| FREQ | to set the center frequency of the signal

under measurement.

5-32 Jan 12/96
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8. How to measure transmitier test

By pressing | REPEAT | or | SINGLE | , the measurement is

started.
Tue 1994 by 35 09:77 P
ADJACENT CHAMNED POWER (PDC}
fute Lavel
Rasult Set
Adgacent Channel Power
FPask Power} {Boan Power]
=106 kiz : & i
=5 kliz : a8
50 khz : dB
100 kitz : a8
AVl Times
Fronuency TO310.000000 Mite
Reference Lovel @ -5.0 dbm
Attenuator 10,06 o8
Quit
Figure 5-27 ACP measurement s¢reen
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6. How to measure transmitter test

& Measurement in CW mode

Press | FREQ

1

Center ! and set the center
:
I

frequency of the signal under measurement with ten key,

step key and data knob.

AGP
Pross ic display ACP measurement meni.
i Ton 1984 Hov 15 0915377 pep
Y 90 @B AWTER TH BTank mKR1THSTH B
g <8/ -8 .32 s Charna |
o Spacing
1 Specified
- R . Eranach Ttk
Parasatar.
Solup
AN e | R [i=z2)

{ i
FIHIER 1 295150 Hir T RS M Guit
R 0 ey Ve 30 ki WP BO e HET 10 ot

Figure 5-28 ACP measurement menu

Setup

P

That sets the communication types (PDC, PHS, 8TD OFF)
1D

which are set af

By this setup, the measurement conditions of RBW, VBW,
Sweep Time, Channal Spacing, Specified Bandwidth, etc. are
set auvtormnatically.

But the setup can be changed with | SWEEP |, | BWPT |,
TR S TR
¢ Channel i Specified |
; Spacing ‘: ’ i Bandwidth |
]
5-34 May 10/96
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8. How to measure transmitter test

I
Press ! Screen | and set the
1
]
1

Eull E

measurement method of carrier and adjacent channels.

H i
E §
3 i
H i
£ i
3 i

Full @ Full sweep measurement
Sepa .. Separated sweep measurement

Start measurement by pressing | Rereat | ©F | siNGLE |
o Tue 1994 How 15 10000 0 AT
FEF =570 A ite WH L BOEDEG iz
0 dB/ ~64 A1 dfim " '
! e Spacing
. f@?u T Specified
; ; : ‘l - Band i dth
: ] ) .
i b L H Por-omatar
e
CENTER 1 BUS150 GHy SPEN 225 Wi
WOGW 1 kHy  eENW 3 WMz TIWP 5.0 s ATl 10 48

ftiacont Channal Possr  (PHS)

LINER2: -0 kHz -4, 50 48
LIMERT - 00 Kz ~TL75 98
UPPERL: 506G kitz ~74.00 &8
{PPERz: F08 kiz ~74.50 4B
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.............. 6. How to measure transmitter test

Measurement of antenna power

Press | TRNSIENT | to set TRANSIENT mode.

to select the

r

Press i AVG Times E and set average times with ten key.
i
i

mress| FREQ |to set the communication channel or the

center frequency of the signal under measurement.

By pressing | REPEAT | or | SINGLE | , the measurement is

started.
fus 1994 Nou 15 13:54 7 Aol PR |
ATENNA PIWER (HADCY
Butc Level
Rosult Sat
fntenna Power :
Frame Power
Paramelers
Froquency © 835, 09000 MHz
Roference Lavel @ 0.0 dba
Attenuator o154 B
REF LEVEL ;
2.3 dBm I it 1
Figure 5-30 Antenna power measurement screen

536 Jan 12/96
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8. How to measure fransmitter test

§ Measurement of leakage power

Measure the leakage power at Carrier OFF.

Press 1 TRNSIENT

e e o e

communication type, a link, etc. of the signal vou want to

measure.

Refer to page 7-81 for the details of set-up.

CAUTION ¢
When the seiup is combined as foliows, the leakage
power cannot be measured,

www.valuetronics.com

Communication type Link Signal Type
PDC DOWNLINK
NADC DOWNLINK
PHS s Continuous
o7 IR T 3
Press| retumn 1! Power !l Carier OFF | 10
' 1 I 1
i 1 11 Power
' B e d
display ieakage power measurement meni.
Pow 1994 MWow 35 09°38 U T
HERCUREREN] PAPDETER (Satip in the S10)
Auto Lovel
Srandard Sat
fypo COPR o
Link ¢ UPLINK - £
Syne Twpe TONESYNG WORD { 3 B0 g
Codac TOFRL BT EXT Irig
Meas Hode LB g
Iriggor Sotrea L AUTH
Root Myquist Filter ¢ 0H
\
AVG Timos
Parametor Enley [ tr
froaquensy DOELG. QOO0 MH2
Raforonce Level @ -5.0 8w
fittersator P00 dB
Bult

Figure §5-31 Leakage power measurement meny
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6. Mow to measure transmitter test

5-38 .
etronics.com

Press | FREQ and set the communication channel or

the center frequency of the signal under measurement.

t
Press | AVG Times ;
H
i
1

and set the average times with ten

By pressing | BEPEAT

or SINGLE

started.

, the measurement is

Standard
Type
Lirk
Svnes Fype
fodec
Heas Hode
Triuger Source

Froy Heas Range
fute Level Set

Parapeter Enlry

Fraguency

fttenator

Refersnce Leval :
toi0.6 a8

bon 1996 Jun 10 15102 M Yrancient |
Wensyremvet Paraneter {(Setup in the S

B S

L UL THK

T NI WaRD
: FIRI RATE
UL BRST
TR

Root Mpauist Fitter @ M

© HERMAL
B 2 3

LA O0DIGDO0D Bz

0.0 dBa

(SBAGRAFD}

Wave Form
Frigaer

Specirim
B/ P S

Herdu ok o
Aosuracy!

Trapstar \|
Gate/Datn

M5 {rons
Tining

—d

Figure 5-32 Leakage power measurement screen

CAUTION /

The measurement range of ieakage power at Carrier OFF

is under -30dBm.

Nov 1/98
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6. How to measure transmitter test

B Measurement of symbol rate

Jan 12/86
etronics.com

Press | tangient | 10 display TRANSIENT measurement

menu.

R

Press E STD and set a communication type or a
E

link, etc. of the signal you want to measure.

Refer to page 7-81 for the details of set-up.

Transfer

i

Press : return
| Rate/Data
!

Press| FREQ | and set the communication channel or

the center frequeancy of the signal under measurement,

By pressing | AEPEAT | Or | SINGLE | , the measurement s

started,
T 1094 Moy 39 44700 T ]
EIT 1RO R BT (PHS)
futn Laval
Sat
Result
Bit Transfer Rale Error
AVE Times
Froguency © 1 B95I5000G BHz
Reference Lovel © 0.0 (Ba
fttomsator e d
CENTER
1.895150000 GHz it 1

Figure 5-33 Symbol rale measurement screen
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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 .. ..., .. ... §-2
2. How 1o Output to the Printer .. .. ... . .. 6-12
3. Outputfor Plotter ... . ... ... ... ... 6-17
4, Outputtothe Fle ... ... .. ... ... ... 6-21
5. Setup for the Target Device

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

: May 10/98
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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 funclions of the memory card are as follows:

& The memory card is 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

® Adapted to JEIDA Ver.4.0 or higher ( 68 pin two piece connector).

TYPE1

e (nly 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.
& [ormatiing
MS-DOS format.

Corresponding to the various kinds of memary size,

CAUTION /

Only the memory cards that are adapied to the PC card guide line
Ver 4.0 of the Japan Elecironic Indusiry Development Association
(JEIDA} or to PCMCIA Release 2.0 or higher of the United Staies of
America standards are permitted. Uze the memory cards only afier
making sure that those are adapted to the standards as above. See

the page A-21 for further information.

6-2
uetronics.com
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B Memory Card Specifications

1. Record to the Memory Card

Table 8-1 Memory Card Specifications

Specifications Memory Card
Connector 88 Pin two Piece Connector
interface in accordance with JEIDA Ver.4.0
Dimensions 54 (Width) X 86 {Length) X 3.3 (Thickness)
mm

Operating Environmant

No condensation

Operating environment: 0 to 565°C
Storage environment: -20 to 80°C
Ralative humidity: L.ess than 95%

Write protect

Switching ON and OFF by the switch,
it is impossible to wiite if set o ON,

B Contents of Storage to Memory Card

: Jan 12/96
www.valuetronics.com

The followings are the contents that are
card.

able to be stored in the memory

& Set condition of the display screen

# The trace data and the table data

They are stored when each functions are set to ON and when they are

e m e ST
selected by i

B o o o o e e

Trace data AB
Connection factor
Limit line 1

Limit line 2

® & & S

6-3
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1. Record to the Memary Card

B Note on Handling the Memory Card

¢ Keop dust out from the hols of the connector.
it causes defective contact or damage of the connector.

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

e Do not bend it or give a shock on it.

e Keep it away from water.

6-4 Jan 12/96
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1. Record to the Memory Card

insertion and Ejection of Memory Card

— Drive lamp for B drive

— Eject button for B drive

\ Drive B

™
—

N

0]

=

2 brve /

Eject button for A drive e

—  Drive lamp for A drive

Figure 8-1 Drive Slot 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 gjected, press the eject bution
anly after making sure that the drive lamp is tumed on
with yeilow color.

CAUTION ¢

The drive lamp is turned on with red color when the card
is given access. Do notf press the eject buiton o efect 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
guarantieed.

Jan 12/36 6-5
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1. Record to the Memory Card

8-6
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B 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 i

Press & || RCL and |
1

|

Setup
MEM Card

___________

1
1
i to display
1

{ I

t 1
Press | \or

i ¥

i H

F ™ |

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 mitializahion.

Confirmation

Format Memory Card-A7

Confirm 1 ! Cancel J

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 inflialization.

The time that the initialization needs is different
according fo the capacity of the memory card, bul ait the
end of the inilialization the indication of "Confirmation” is
disappeared. Furthermore, the memory card should not
e ejected in executing the initialization.

Jan 12/98
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1. Record to the Memory Card

M How 1o Store into the Memory Card (Save Function)

CAUTION f

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

2. In the case that the prepared lable data is to be slored, execule
after selting the function in which that data is used in ON.
“Select item” is "Default” in both case of 1 and 2. Furthermore,
each flem can be selected optionally by “Select Hem™,

T e ey

SHIFT SAVE ! !
1 1
i i

specify the drive of the memory card.

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

t
i
Press :
]
i

The screen shown in the Figurse 6-2 is displayed.

e e 1934 Hov 15 17184 [Tl i
HF 8.0 dfim A_Wrile {1 _Blank
it
- Save
fisd

Hep /i iia

fnbar
{ r ™ Titie
THER A4 800 G SRAM 800 GHy
CREM D ML VW L MMy WP LG ms  ATT A0 A ) I shita
48077 bules troo) Protect
= i Eile Indormation >>y
fILE_ 005 DAt a5
FHGEG Lyten uwsed N
Setup: i3] i
Iace: i
4 Renane
Limid e | 2 |’1,ﬁ, ;
LSS ey B ¢
CURI £ acte ] N
retwrn
Figure §-2 The Menu Screen of Save Function
Jan 12/86 B8-7
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1. Record to the Memory Card

5-8
www.valuetronics.com

hMove the objective flle 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 siore the set condition into the

memory card.

The file name is created automatically just on saving.

Jan 12/96
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1. Record to the Mamory Card

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

Jan 12/96
www.valuetronics.com

SAVE
Press mcL |and

Device

i
RAM ] i to specify the drive
i

[ e ]

of the memory card.

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

I -
I f
I Hecall ¢
Press | . !
| File ]
1 i
The screen shown in the Figure 6-3 is displayed.
Tue 1994 How 15 17:53 i ;
TG dbm o oy 15 17:53 [ Recail File
1) di/
Recall
List
Reg/File
I i |
FITER 4,000 Giiz SPAN 600 GH
BEW S Wiz VBW S Mz SWP 190 ms a3l 10 4B i
File List (MB/SYRCL . . 438277 byles free)
5"' 0tE DAl Bl <<<file Intormation »»»
et FILE_505 DAT 1994711415
$_: il‘I:WUGI.UH_T 1056 bytes used
FHLE_086. DAY Selup: - o
FILE_O0% DAT U T e
FILL 010, DAY poel e | Jarm]
FILE 011 DAT it Line: AN
FILE_O12 DAT 1355 Freq: B
FILE_013. AT CORRE Factor [ TN
FILE_014.0aT ) T return

Figure 6-3 The Menu Screen of the Recall Function

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

Press to cali the set condition of the

specified file.

CAUTION ¢
In the case of recalling only the data of the trace 4 or B,
set trace in VIEW A or B before executing the recall.

8-9
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1. Record to the Memory Card

B Back Up of the Memory Card

@ Life Span of the Back Uip Battery

The SRAM card contains a battery. The life span of the baitery 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 resuit.

WARNING !

The life span of the battery is shortened when the memory card is
feft at the place in high temperature. Eject the memory card from
the 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,

insert the memeory 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.

SHIFT SAVE
Press the keys in order of g | RCL |

3 i

Setp fang | COPY |
1

| I

| ]

The following Gonfirmation message is displayed.

Confirmation

Copy Memory-Card A to B?

Confirm Cancel

www.valuetronics.com
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1. Record to the Memory Card

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

In case of not executing the all copy, press the data knob after
selecting "Cancal”.

CAUTION !
it is impossible to copy ali when the capacily of the
memory is different.

& How to Exchange the Battery

CAUTION 7

When exchanging the batiery, all the dala that is stored in the
memory card ig cleared off.

Exchange the ballery afler copying the necessary data to another
memory card.

The method of exchanging the battery of the memory card is different
according to the manufacturer or the capacity of the memory card 1o be
used. _ _

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

This instrument can outpui 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 dump).

CAUTION !

1. Connect the cable after turning oiff the switch,

2. Depending on the kind of the printers to be used, there are
some that does noi begin the initial operation uniil ihe
instrument is powered on.

3. The data that is output from this instrument is monochrome. i
does not output in color even it it is connecied with the printer
corresponding o the color mode.

4. The resolution of outputf 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 control code of the printer to be connecled. Then,
set the corresponding code (ESC/P or HP PCL) to the analyzer.

Connectable Printer

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

The recommended printers that are able to be connscted 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
edch manufacturer.

Table §-2 Recommended Printer

Name of Manufacturer Type Name
SEIKC EPSON Mach Jat Printer series
Hewlett Packard HP DeskJet5054 Plus
Howlett Packard HP DeaskJets500 series
6-12 May 10/96
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2. How to Output to the Printer

Specification of the Output Form

The output form is monochrome data, but the printing mode is able 1o be
selected from the three types shown in the Table 6-3,

Table 6-3 Printer Qutput Format

Type Printing Mode

Gray Four gray scale A4 full size  Landscape printing

Mono 3 No gray scals A4 half size  Portrait printing

Mono L No gray scale A4 full size  Landscape printing

CONFIG
Press the keys in order of » | copy | and
P TTTTTTS
t Printer 1
E i
3 §
.
The following dialog box appears.
Printer

Copy Moda : Gray i i Mono & H Mono L I

Printer Command : ESC/HP HP PCL

Memu Print : ON OFF

Select one of "Gray/Mong SMono L7 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.

Select ON if soft menu is necessary for the output, if not
then select OFF.

CAUTION ¢
if the power Is turned off afier the setting is ¢hanged and
the dialog box is stili being displayed, the setting is

- ignored.

: May 10/98 8-13
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2. How to Qutput to the Printer

AdPaper Side

Figure 6-4 Printing Exampie in the Printing Mode "Gray”

3 &
e:3 : B2
3 ! i
g H P
Fa !
= "
5° 1 i
i i
4 Eiel ] F
& ik 7
2 i 3
. "
o i H
i %L
B
£
EEL
s :
g = o
i ; '
A =
i M
‘ | to i
L — -
§ o
1= PR N - 2 EN
| R N
AE il
&

AdPaper Side

Figure 6-5 Printing Example in the Printing Mode "Mono 8"

5-14

W

ww.valuetronics.com

May 10/96



R3272 OPERATION MANUAL
2. How to Qutput to the Printer

....... Copy Config

REF 0.0 diim A Write B_Blank
10 48/

Printer

i
K

/ | File
Printer
 Eaby Hode B 6oy J[ono S HIER

Printer Command |

HManuy Print

- R

Copy
Cancel

CENTER 30.00 MHz Shad 185.00 MHz
2BY 300 kHz  vBW 300 kHz  SWP 50 ms ATT 19 dB

AdPaper Side
Figure 8- Printing Example in the Printing Mode "Mono L7

o p—
é ;
NN -1 E .
§ i
l: . E
§'
AdPaper Side
Figure 6-7 Printing Example In the Menu Print "OFF”
May 10/96 6-15
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2. How to Qutput to the Printer

Output to the Printer

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 panel keys in printing.

CAUTION ¢

1. It needs about one minute for printing. (It Is different according
to the printer to be used and the printing mode.)

2. The printing demand is jgnored even if the "COPY" key is
pressed again in printing.

} 6-16 May 10/96
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3. Output for Plotier

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 piotier to be used.,

3. Dialog boy, list display (Multi-marker list and other), characters only display Measurement
parameter set and other) and graphic display (Graphics of the modilation analysis and
other) cannot be plotted.

Available plotter

The Spectrum Analyzer becomes available 1o interface the plotter is
adapted the controi command set of HP-GL (Hewlett-Packard Graphics
language).

However, GP-1B interface.is not strictly for the interface standards,
therefore, it is necessary to check the actual interface operation.

Listed plotters in the following table checked for the operation by
ADVANTEST.

Tabie 68-4 Operation tested plcotiers by ADVANTEST

Manufacturers Model name
ADVANTEST R9833
Hitachi Denshi B82-XA
(Note) Set all of 4 pens to the pen slot.
Hawlett Packard HP7A70A, HP7440A, HP7475A and
HP7550A,

B Setup for the plotter

Setup listen cnly or 0 to 30 for the plotter address.

Some plotters need more satup in addition to the setup of the address, if
it is necessary then read manual for detaiis.

Set Ad size paper in landscape orientation on the platter.

May 10/96 6-17
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3. Ouiput for Plotter

il Setup for the plot format

6-18

w
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SHIFT CONFIG
Press the key in order of “ R copy | and
| Plotter |
l '
e
Following dialog box is dispiayed.

Plofter

Copy Mode  :| ALL || TRACE |
Division NIERE |
Locate Mode 1| AUTO | [manUAL |
L.ocation :1 Upleft UpRight || LowLeft gLowRight
GPIB Mode :‘TALK ONLY E:QDDRESSABLEl
Pigtter Address :

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.

TRACE ; Only wave form on the screen is

Division o1

2

4

Locate Mode

plotted.

: The plot is carried out to the fuil size of

the paper.

: The plot is carried out on the two part spiit

size,

: The plot is carried out on the four part

split size.

ALUTO; Location can be moved

automatically.

At the two part split size.
Left—Right—left

At the four part splt size.

UpLeit—UpRight—LowLeft—

LowRight—UplLeft

May 10/96
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3. Qutput for Plotter

MANUAL ; Location cannot be moved
automatically.

Location : Piot is set for the split plot.

GPIB Mode : TALK ONLY  ;Tak only mode is set.

ADDRESSABLE ; Addressable mode is setl.

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.

QOutput 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
pressead.

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

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

Even i the panel key is pressed during plotting, but the output data in not
changs.

Note
Even if COPY key is pressed again during plotiing but this plot
reguirement is omiited,

B Cancel for the plot output

___________

SHIET GONFIG :
if the key in order of @ |  CoPY |and |
i
1

mmmmmmmmmmm

Plotter are pressed then plot ouiput is cancelad.
Howaver, if the plotter has the buffer memory then the stored data in the
buffer memaory is plotted.

May 10/98 6-19
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3. QOutput for Plotter

Table 8-5 Plotter paper size

Plotter model Paper size
HP7470A Ad (IS0 Ad)
HP7440A Ad (IS0 A4)
HP7475A MET Ad (IS0 A4)
HP7550A MET Ad (ISO A4)
R9833 A4 Landscape

TableTable 8-6  Assignment of the plotier pen

Pen .
Paper size
number
Pan 1 Frame
Pen 2 Marker and characters
Pan 3 Trace A
Pen 4 Trace B
Pen 5 Display line
Pen €
Pen 7 Windows
Pen 8 Limit line
8-20 . May 10/96
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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 indicaies the red color.

If the memory card is ejecied during drive lamp indicates the red cofor then the data in the
card does nof ensure,

Specifying the data output

CONFIG
Press the keys in order of , COPY | and
P
: File !
| |
1 |
e
Following dialog box is displayed.
File
File Format : BMP
Copy Mode : ] Color } [ Gray H Mono ]
Compression : ] QFF [ ! ON ]
File No. : 001 Filename: AIMGADVO01. 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.

5 May 10/96 5.2
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4. Cutput to the File

Compression : OFF ; Bit map data is not compressed and is
outpui.
ON ; Bit map data is compressed and is
output.

CAUTION ¢

if the compressed bit map dala is dispiayed using by the
graphic view of the application sofiware on the personal
computer then it needs to have decompression function.
Some application software does not support for the
compressed bit map data.

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

File No. : Nurnber (3-digit) of the file {0 be output is
set.
File is ouiput 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
autornatically.

B Ouiput 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 outpuiting, but the output data is
not changs.

Note
Even if COPY key is pressed again during outputling but this owtput
is omitted,

File is output fo the AMG directary in the selected drive and the file nama
is ADVxooe with extensions (xxx is a file name).

The /IMG directory is created automatically.

Extensions of output file is shown in the following tabie.

Table 6-7 File extension

Compression Extensions
OFF .BMP
ON RLE
§-22 May 10/96
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B Cancel for the file output

B File size

May 10/96
etronics.com

SHIFT CONFIG

If the key in order of & | | CopY

then file output is canceled.

4. Output to the File

o i oy

and

___________

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

shown following table.

Table 6-8 Qutput File Size

Copy Mode | Compression File size (kbyies)

OFF 300

Color
ON 30to 70
OFF 160

Gray
ON 30 to 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 dispiayed data.

5-23
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5. Setup for the Target Device of the Screen Data
Output |

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

Setup of the target device

CONFIG
Press the key in order of ) COPY |and
TR
i Copy !
....... E Cancel i .

Following dialog box is displayed.

Copy Device

Printer

l lotter

A

B

Select desired Rem by data knob and press the daia
knob for setup.

Printer : The data is output to the printer.

Plotter : The data is output fo the plotter.

A : The data is output to the memory card of A drive.

B : The data is output to the mermory card of B drive.
6-24* May 10/96
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FUNCTION DESCRIPTIO!

This chapter explains basic and applied functions.

menu list, see Section A3,

For
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1. Functions of Fundamental Keys

A ENTRY D

Cre) & &) G
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- G) GG (=

toe
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Figure 7-1 Functions of Fundamental Keys on the Front Panal

B Center Frequency

FREQ

72

www.valuetronics.com

CEI\ETER!

I0EEEVH

T

Center frequsncy

Figure 7-2 Center Frequency Display

Sets the centsr frequency setling mode.
Pressing this key enables data eniry and displays center
frequency data on the screen.

Freguency range
R3463 : 0 to 3.0 GHz
R3465 : 0 to 8.0 GHz

Jan 12/96
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1. Functions of Fundamental Keys

Table 7-1 Display Resolution of Center Frequency

Display Resclution of Center Frequency
1 MHz ' Span 2= 1000 MHz
100 kMHz 1000 MHz > 3pan 100 MHz
16 kHz 100 MHz > Span 10 MMz
1 kMz 10 MHz > Span 1 MHz
100 Hz 1 MHz > Span 100 kiHz
10 Mz 100 kHz > Span = 10 kHz
1 Hz 10 kHz > Span & 2kHz
1 Hz Span = QHz
Note

Higher resolutions are rounded off in the displayed.

& Explanation of Center Frequency Menu

Sets the center frequency setting mods.

~~~~~~~~~ 7 Sets the start frequency setting mode.
Start ' Frequency range
IR3463 : 0 tc 3.0 GHz (Initial value is 0 Hz.)

kv in o v an v rm o e o

Stop | Frequency range
'R3463 1 0 to 3.1 GHz {Initial value is 3.0 GHz.)

HEE A3 e
1o dR/

STAP : I ;
[Fagan Ry} He ‘ : i : i

. :
BIART O Hr STOR 5 000 Gz e 147
REW S MEr  NUW S MHy L SYE 320 mu Al 19 O

Figure 7-3 Start/Stop Frequency

Jan 12/88 73
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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,

I AUTO, the step size is set 10 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 vaiue less
than the display resolution is entered, it wili be
repiaced with the value of the display resolution.

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

When OFF is selected, the offset is canceled.

Displays menu on the foliowing page. {(Only R3465)
This menu itemn is not pravided to R3463.

Adjusts a tracking between the sweep frequency of
the presslector embedded in the input part and the
sweep input frequency in the input frequency range of
1.7 to 8.2 GHz

When the base band frequency (0 10 1.7 GHz or € to
3.0 GHz) is in the set frequency rangs, this function
does not operate. And neither in EXT MIXER.

I Automatically adjusts the tracking of the
I preselector so that the signal level
I indicated by a marker is maximum. Use
this function after positioning a marker
near the peak of a desired input signal.

It is possible to adjust the tracking of the
b preselector manually (with ten keys, a data
t knob and step keys).

Switches the value of lower iimit frequency which
operates preselector.

# 1.7G is selected, the preselactor can be used from
1.7GHz, and { 3.0G is selected, if can be used from
3.0GHz. The initial value is 1.7G.

Returns 1o the menu on the previous page.

Jan 12/96
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Freguency Span

e 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 Hesolution of frequency span
10 MHz Span > 4000 MHz
1 MHz 4000 MHz = Span > 400 MHz
100 kMz 400.0 MHz = 3pan > 40.1 MHz
10 kMz 40.66 MHz = Span > 2.61 MHz
1 kHz 2000 MHz & Span > 401 kHz
100 Hz 4000 kHz < Span > 20.0 kHz
10 Hz 2000 kHz & Span > 2.00 kkz
1 Hz 2.000 kHz = Span
Jan 12/96 7-5
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: 7-6
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& Explanation of Freguency Span Menu

-

R3463:

Automatically sets the 1.5 GHz center frequency and
the 3 GHz span.

H3465:

Automatically sets the 4 GHz center frequency and
the 8 (GHz span.

The frequency is fixed to the center frequency. The
analyzer operates as a uned racsiver,

The horizontal axis becomes a time axis. The center
frequency resolution is determinad according to the
set resolution bandwidth.

Jan 12/96
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B Reference Level

T

Reference level — " | REF LEVEL
{Inttial value = 0 dBm) rEnTE T HBM

kg oo

O OE

Flgure 7-5 Referencs Level

@ Explanation of Reference Leovel Menu

LEVEL Reference lavel can be setl in the range of -105 dBm
to +60 dBm.

CAUTION !

The reference fevel is resiricted by the input
attenuator that is in MANUAL or by the selling
value of Min ATT and ils seilling range may be
narrower than the range from -105d8m to

+60dBm.
| gmmy | The vertical amplitude scale can be set from 10 dB/div
: 1 1o 0.5 dB/div.
i ;
oo ————— 4
H i
H ¥
H §
] ¥
F I
3 ]
3 i
3 |
3 I
t |
v ¥
Jan 12/96 7-7
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Sets 10dB/div.

Sets bdB/div.

Sets 2dB/div.

Sets 1dB/div.

Sets 0.5dB/div.

Returns to the preceding menu.

Reference level data are indicated in voltage on the

Since conversion is made from a dBm unit scale,

some slight error can arise.

1
1
E
H
1
“““““““““ i
0.5dB/DIV |
i
“““““““““ -4
3
retrn |
1
i
L d
mmommmmmey
Lingar |
! screen.
3
~~~~~~~~~ 4
1
|
I
I
B o e i e e e 2 e
i 3
1 i
Ix1!
3 1
3 1
H |
UGN
fommmmmmy
X 2 }
1
3
L I
fafati i -
P
£ |
Loxe
1 i
1 ]
I 1
A ———
I
] E
£
Loox 10
3 1
§ 1
H |
e
R
raturn

___________

Displays data between ¢ V and REF level
inearly. Data are displayed in (REF
tevel/10)/Div form.

Data display is scaled up twice on a base
of REF level. Data are displayed in (REF
lavel/20Y/Div form.

Data display is scaled up five times on a
base of REF level. Data are displayed in
(REF tevel/50)/Div form.

Data display is scaled up ten times on a

base of REF level, Data are displayed in
(REF level/100)/Div form.

Returns 1o the preceding menu.
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| S
i Units E The units for the reference level, the display line and
; ! the marker level can be selected from the following
e | menu.
3 I
I 1
I b e e e e e
: | '
| | dBm
i i |
i i 1
i k 1
! b s et
I Bo o a1
: ‘r Y1 dBm +47dB
| } E
J
i b e ey
3 | dBuv
! ! #Y 1 dBm +107 dB
i i i
E | SN
: oo
E dBuvemt | gmm +113 o8
i )
Eo e e w v o
P,
. : P
; dBPW 1 dBm +90 dB
i
; Jroum s o o e e ux o o
: I dim
! Watts V10 e mW
| ;
§ Fo=m = -
i b v e s e et
I | 1
! I Volts !
| i 3
1 i £
i f 3
T e e e v e e wd
H
¥
P
i Ref Offset | When ON is selected, the offset level of the reference
' oo ! level can be set in the range of 0 to £100.0 dB in
Lpomelewet U ogarithimic (dB) scale only.
When OFF is selacted, the offset is canceled.
Reference levsl (displayed)
= Reference level (set) + Offsst
Jan 12/96 7-8
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1. Functions of Fundamental Keys

B Resolution Bandwidth (RBW)

Tue 1994 tov 35 13:92 7 Morker
REF 0.0 3 EPr T U BTark WS T iz
a9 a8/ 1.08 a8
Norms| bR
DELTA MKR
ZTRRTRHE
1)
;
D
R
1]
\ 3
/ \ Poain
ot -
o |
i ¢ i o
LENTER 30, GEO00 i SPAN 70,00 kHz sora 1/3
SR 300 B VEY 300 $z SWPE 450 ws_ ATT 10 48

Figure 7-6 RBW : Maximum IF Bandwidth which can separate

two Signals

Whan BBW is set very narrow, the resulting spectrum ig also very fine in
detail and has increased resolution of the spsctral components. Thus, it
is possible to separate a signal from neighboring noise, or two closely
spaced spectral components. But as RBW is decreased, it takes an
increasing amount of fime to sweep through the same freguency range. if
the sweep speed is too fast, the signal level measured at each frequency
drops and an UNCAL message appears on the screen.

BW

-

w

REBW can be sat from 300Hz to 5 MHz (from one to
three step). Initial setling is AUTO and an optimum
RBW is set corresponding to the frequency span. {In
the case that RBW is set in 260Hz, the accuracy of
the band, the accuracy of the level and the noise level
have no regulation. The display image s "IRBW
200Hz" in this case.)

Sets RBW ratio corresponding o the span.
When RBW is set o AUTO, RBW is automatically set
corrgsponding to the span at the ratio specified here.

The ratio can be set from 0.1 1o 0.001.  Initial setting
is 0,01,
Set Default i Resets RBW 1o the initial sefup siate.
|
"""""""""" K

return 1 Returns to the preceding menu.
i
i
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B Video Bandwidth (VBW)

z Jan 12/98
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Tue 1894 Hov 15 14:09

‘ ; \ L inear

irits

Ref Ofvsat

SPAN 20,00 M

CENTER 1.00000 GHr
£ ATT 30 d

UREW 306 KH7 VI 300 WMy S0 50 ms

Figure 7-7 VBW = 300 kHz

Ty 1994 Mow 15 1410 7T gy

R AR T AW T H ek
Ho des

VBWE
3R §

N
VB R

ENTER 1.00000 6He

- AL Auto
REY 300 kHy sYRW 3 ki

58
S 50 ms ATT 1

Figure 7-8 VBW = 3 kHz

VBW is used to average the input sigral 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 sst too narrow, the spectral levels measured wilt decreass
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
swesp time,

711
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When VBW is set to AUTO, VBW is automatically
operated according to the span at the ratio specified

BW
?"”'l'"'*‘
! VBW 5 VBW can be set in the range of 1 Hz to 5 MHz{1-3
ll L || step). Initial setting is AUTO, RBW = VBW.
E __________
3
:— ——————————
P VBW : RBW Sets VBW ratio corresponding to REW,
i
1
i

here.
The setting value is 1,3 step from 3 to 0.0C3.
The initial setting value is 1.
“““““““““ N
Set Default ! o
' Resets VBW 1o the initial setup state.
b
i
IR, -

Returns to the preceding menu.

Bt s mz mam v e e o v e

BW
| Al Auto |  Pressing this softksy sets all of the coupled functions
\ | (RBW, VBW and SWEEP TIME) to AUTO based on
i_ _________ ; the current span setting.
7-12 Jan 12/98
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1. Functions of Fundamental Keys

input Attenuator (ATT)

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 distorlions that could affect
measurements.

ATT can be set in the range of 0 to 70dB. Howevar, the value less than
¥
the | Min ATT  |cannot be set,

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

ATT

R e ——

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

For manuai attenuation, 0dB 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
measurements.

Example ;

® For the level measurement, set Min ATT so thai
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 + 30 dB1L
In case of R3485 under the frequency where the
preselector operates, set [Min ATT = Signal lavel
+ 10 dBL

Set Default 1 Resets Min ATT as the initial setup state.

B e e s e o
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B input Key

i

i Sets the offset of reference level in the range from 0
i to x£100dB.
1

Display reference level
= Reference level (set value) + Offset

i

i

1

1

|

t

L

I

i

i

i

i

i

i

! Example :

! This function is convenient when a fixed attenuator 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
! becomes +10 dBm. When the offset of reference
: level is set to * +20 dB", +30 dBm can be read for
! the measured signal.

v

!

1

i

1

]

I

The level correction is executed for each specified

Correction
frequency.

Factor

7-14 Jan 12/98
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B Correction Factor Function

Jan 12/956
tronics.com

INPUT |1 Correction

| Factor

[P ——

Correction
Egig

data.

o o o o vt o e

O U S

e b s o e e

Line

Ao e o e o o e T o S S ¢ A L ke At Ak T T T o i s . o e . g e

1. Functions of Fundamental Keys

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

The maximum points of frequencies in
which the level is corrected is 51
points. The lavel 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,

I
Correction | Selects "ON/OFF" of the Correction function.
I
|
|

Displays the sub menu to execuis the Correction table

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

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

Switches the input items {frequency and

correction level).

Deletes the marked lins.

Erases the correction table data.

Heturns 1o be preceding menu.
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........ 1. Functions of Fundamental Keys

___________

Returns to the preceding menu.

< 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

{1)

Bk

(2)

IR e

: 7-186
www.valuetronics.com

i
2
2
i3

1
f2
2
3

L1
Ly
i2
L1

L1
L2
L1
L7

4B
+0.50dB 0.5
+0.30dB=0Hz 0
+0.50dB

—0.25dB 0.5

i2

LT ¢———0

1 3
2.\
4\"_“_'
0 wipf 3GHz

1. Input correciion 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. {in the example (1} the
correction value of 12 is L1, and L1 in the exampie (2).)
Further, if three or more correction fevels are set for the same
frequency, only the first and last data are effective.

1 e £3

L2
11 [ o e ¢
1 f2 f2

Jan 12/96
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2. Functions of FOBMAT Mode

FORMAT

. s

Figure 7-9 FORMAT Key on the Front Panel

FORMAT
-T”""'i””’”]
v Trace | Displays trace softmenu.
: |
I 1
A — -
]
f
poTTTmTTT
I Trage | Displays a menu to set the detector.
! Detector i
b b
U
Display 1 Bisplay line is a horizontal line for comparing
tine 1  waveform levels. When turned ON, dispiay position
| can be changed with data knob, step key or ten-key.
f
L o
] s T .
Limit Line ! Displays a limit fine creating menu.
! Frequency data and time data are chosen according to
__________ 1 the spectrum analyzer setting.
i
P K
I Label | Inputs a label.
i i
e o 4
Jan 12/98 ' 7-17
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B Functions of TRACE mode

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 displayed 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/F section. Next it is detected
with a LOG/LIN amplifier, and then converted with an A/D converter. The
digital data is then stored intc the trace memory, whete 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 memary daia.

Beafore performing comparison of two waveforms, store ihe frace
data into the B memory (Store B) once.

& Modes of Trace A (Does nut apply 1o ihe trace B)
FORMAT 77777777777

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

-t e

Sets the View mode.

Stops the Writa updating operation; and holds and
__________ 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,

g Sets the Blank mods.
: Erases the tfrace data.
1

7-18 May 10/96
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2. Functions of FORMAT Mode

RGOS 5 3

Trace A

{(Write mode)

Trace B
(View mode)

uuuuuuuuuu

uuuuuuuuuu

By e

Figure 7-16 Write Mode and Yiew Wode

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 swesp and displays
the trace data with the larger value. Thus, the display
accumuiates the maximum values for each point in the
horizontal axis.

.
Pross this soft key againor | Wiite A | key to
1 ]
1 I
ot

cancel Max Hold mode.

CAUTION !
Selecting this mode automatically forces the
Positive detection mode.

& Averaging Mode (Available only 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
quantified signals with a random componant,

CAUTION ¢

Selecting the averaging mode automatically forces the Sample
detection mode.

7-19
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2. Functions of FORMAT Mode

Tue 1994 Hgy 15 13:20

B0 dB/

REF 0.0 dfn A ite O_Biank WKR mgo;sﬁ itz

oo

EENTER 500,00 Wiz
FREN 300 ke VW 300 kiiz  SWP 50 ms  ATE 10 d8

SPal 10,00 MHz return

Figure 7-11 No Averaging

; 7-20
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[EF 5.0 dim A_Avg B_Hiank HHR 400 .02 My
o @B/ ~8.52 dilm A6 A
Ay | R )
Qzer T Tmes ’\\ R
JAR o
/ \ Singia
AN
/
| J
CENTER 404,00 ¥Hy SPaN 10,60 ¥Hx retuern
pRBY 300 kit VEM 30 kHe 39 50 e AT 10 @&
Figure 7-12 After Averaging 20 Times
FORMAT pommmmmme 3
i Trace |
e i
i I
e i
|
LT K
I AVG A+ Starts averaging.
E_ {  The count of the averaging is displayed in the active
““““““ 1 area of the screen.
! The count can be set fo a value from 2 to 999 with
' numeric keys, step keys or the data knob. (The initial
¥ default is 20.)

Jan 12/86



R3465 SERIES OPERATION MANUAL

Jan 12/96
www.valuetronics.com

2. Functions of FORMAT Mode

Setting Pause during averaging stops
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,

When Cont is set, even after the desirad
averaging count has been reached,
averaging will be repeated continucusly
using algerithm 2,

When Single is selected, as soon as the
desired averaging count has been reached
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)Yn1)/N + YN

n: Current averaging count
Averaging count specified

¥n: Trace data for nth average

Yr:  Averaged data for nth average

Y Averaged data for n-1th
average

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

Returns to the preceding menu,
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@ Wodes of Trace B
FORMAT o om o v e e e -

E Trace B 3' Displays the Trace B setup menu.
: ! Mote that Trace B does not have a Write mode. This
L ! mode is used for two waveforms comparison.
““““““““““ 3
Store B |
; Stores the Trace A data to the B memory,
S 3 and sets View B mode.
I
¢
View B i Displays the data stored in the B memory
i L as Trace B on the screen.
P J
H
pTToTTT ]
| Blank B 1| FErases the Trace B data from the scresn
i ! .
! ! and holds the data stored in the B
o e > , proomTn T
! memory unti'the | Store B- | keyis
: | i
i b e A
! pressed again.
oo
}I Trace A % Displays the Trace A setup menu.
| ;
- o o
1
[P
; Trace Math | Displays the operation mode menu.
} :
e 4

7-22 Jan 12/98
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& Operation modes

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

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

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

! For sach point, displays the result of subtracting the
: value of memory B from that of memory A, The
! content of memory B is subiracted from that of
“““““““““ " memaory A or the result of sweep, and the subtraction
rasult is stored in memory A,

For A VIEW or B BLANK, the content of memory B is
subtracted from that of memory A, and the rasull 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 subtraction result is
stored in memory A

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

‘ Jan 12/96 7-23
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2. Functions of FORMAT Mode

. L |

1

i

1

1

¥

I 1 . . .

! ! 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
I
1
|
1
1
1
i
i
{
i
1
1
1
i
|
]
t
i
]
I
L

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 storad 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.

Returns to the preceding menu.

; 7-24 Jan 12/86
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FORMAT

™

2. Functions of EORMAT Mode

Explanation of Detector Mode Menu

__________

s o o d

B e e ey

__________

S

__________

__________

e o o o g

__________

wwwwwwwwww

___________

‘ Jan 12/96
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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 detection mode.

Selects the sample detection mode.

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

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

B Explanation 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

___________

i
5! Limit Line

g v e At et vy

E limit Line Displays the sub menu fo execute the limit line table
| Edit data.

i

L

displayed if it is in SPAN 0 Hz and the frequency
domain limit line table is displayed if it is not in SPAN

i
I
i
;
_________ 1 At this time, the time domain limit line table is
i
I
3
; OHz.
1
i

wwwwwwwwwww

H
Limit Ling | Switches the limit fine 1 and 2.
1
I
]

beu e v rm e e e i

mmmmmmmmmmm

INSERT

i Selects the insert mode (INSERT) or the
r:jovgnwar i overwrite mode {(OVERWRT).
i

___________

1
1
4
£
;
i
1
i
}
i
I
i
l
1
i
1
3
k
H
1
i
1
|
:
i I
! Cursor | Toggles between frequency, time or level.
{ Change |
H o T e s e etk
! Delete ; Deletes the line on which the cursor is
E ! Line ! piaced.
I e
|
E } Table | Initializes the table data of the limit line.
: ’: init E
1 R
:
| b return | Returns to the preceding menu.
P 1 i
:
1
1
J
i
i
1
1
I
E
¥
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e e e e
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2. Functions of FORMAT Mode

I Switches absoclute data display and relative data

| display of the frequency data if it is not in SPAN 0Hz.

E Switches absclute data display and relative data
display of the time data if # is in SPAN 0 Hz.
The relative data display is based on DELAY TIME
when DELAY SWEEP is turned ON.

-

|
! Switches absolute data display and relative data
1
1

display for the level data.

The display line is a basis

1 for marker relative data display.

-y

Shifts the entered frequency (or time) data or level

§
I
{ data.
t
I

-

1
1
i Switches ON and OFF the limit line 1.
i
i

e

-

i
]
: Switches ON and OFF the limit line 2.
H
]

-

-

mmmmmmmmmm

102

__________

. L L

__________

wwwwwwwwww

___________

Copies a data table of the limit line.

Copies a data fable of the limit line from 1
o 2,

Copies a data table of the limit line from 2
to 1.

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

Label Function

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

@ Labeling Procedure
FORMAT

1 i
Press the key and the| @b€l  lkeyin the
order. ’

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

Tue_ 1984 Now 15 14:12

REF 0.0 da AW ite B HTak Format
10 48/ Ty
Trace
Trace 3
j(x Detector
{ abel Edit Dispiay
HDVANTES
IOREELECGEEREEEEREEEETRRE
w0l iR SRR ulvivixi vl Zlaiblcldl el tlaihiififk X
Hulnloiplqlrisitiusvgwlxivi2]. d3ELi&d (57" Linit Lina
IR R EENEEE RN ET NN IE
Labe!
CENTER 1.00000 BHz SPAN 20.00 Mz
RBY 300 KH> VO 300 Kbz 5w 50 wme  ATT 10 4B

Figure 7-13 Label inpul Scresn

With step key and data knob, set characters.

Pressing the step key moves the cursor vertically.
Turning the data knob moves the cursor horizontally.
Prassing the data kneb definas the input characters.

CAUTION !

B3
. | key to correct or delete the input characters.

Press

ENTER
Presst Mz lkey to Input characters.

7.98 Jan 12/96
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3. Functions of MARKER Section

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

B MARKER

Marker ON

: Jan 12/98
www.valuetronics.com

Figure 7-14 MARKER Section Key on the Front Panel

& Mormal Marker and A Marker

MARKER
ON

. . L L

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 numaric keys and
units keys, the step keys and the data knob.

Displays the normal marker (%),

Displays the & 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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3. Functions of MARKER Section

B Signal Track Mode

In this mode, the peak level of the signal on which a marker is displayed
iz detected on sach sweep, and than the center frequency is moved 1o
that frequency. This is useful to track and analyze the signals with drifting
frequency. The condition for detecting a signal is dependent on the
"PEAK A Y div" setling.

MARKER
OM
T
; Sig Track E When ON is selected, the signal track mode is set.
}[@; if the.span is set 1o narrow In ’the signal track
b execution, span can bhe changad in steps by the

AUTO ZOOM function. Howevear, AUTO Z00M
functions only when span is changed with numeric
keys and units keys,

When OFF is sslected, the signal track mode is
cancsied.

B Peak Search

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

lf a measurement window is ON, then the peak search is
performed inside the window.

@ Explanation of Next Peak Search Menu

MARKER e
P Peak !
ON b i
S
E Next Peak E Moves the marker to the next higher peak from the
: ! current marker position.
b
3
3
¥
7-30 Jan 12/96
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Left i
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o i e

e

QDR

e e it i ey g
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3. Functions of MARKER Section

Moves the marker {o 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 lowest level of the waveform
being displayed.

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

Enables continuous peak searching.

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

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

Bisplays menu on the following page.

Sets the amplitude condition for next peak search.
For further details, refer to Page 7-32.

Changes the peak search level.
For further details, refer to Page 7-33.

Returns to the preceding menu.

Returns o the menu on the previous page.
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3. Functions of MARKER Section

& Amplitude Condition for Next Peak Search

MARKER

T
f
1
i
i
i
i
i
1
t

£

7
3
i
]
1
i
H
i
i
1
4

ON _»E Peak E-——waw»: more 1/2

E E To execute a next peak search, set up the amplitude

' Detay |  condition for the target waveform with numeric keys

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

JJus 10994 Mov 15 20117

R G.0 dis AW Tte  B_Blank HRR 900, 9050 Wiz
[0 48/ ~1.57 dBm
DELTA
158 Ely

BEN

%wl ,,,,,, HJ
L
t I

J
Jh,;p,i;_jwlf %ﬁ;% XM NI E rgmn‘l

LENTER 1006000 8Hz SPel 100.C ke wars 2/21
WHEW 200 Hz  VEY MO B SWP 2.1s AT 108

Figure 7-15 MNext Peak Search Execution

Thus the target waveform for the next peak search as
a AY can be set by using the amplitude valus (div).

7-32 | Jan 12/98
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3. Functions of MARKER Section

& ~Y Setting

Peak point / C

a

Rise level -3 <— Fall lavel.

T
LY
,
l
4 1
3 B
' il
,
‘
.
,

@

Figure 7-16 AY Setting

The waveform B rises from the point (I and fafls 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.

@ Peak Search Level Changing

MARKER

____________________

ON »—p—i Peak -

Search

1 i

! f The refarence level of the next peak search can be

E ;' changed with the display line.

| 1

ALL :  Executes a next peak search for the complete
display. {Initial state)

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

Low : Executes a next peak search for levels below
the display line. {See Figure 7-18.)

To select Up or Low, adjust the ievel when the display
line is OM.
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3. Functions of MARKER Section

< Display Line Setting >

FORMAT
1 . 1
s Display s Data adjustment
I Line 1
1
I! E ON 1 OFF 11
. Tue 1994 dov 15 13:30 [T o,
FEF 0.0 dBa A brita H_Blank MXR 397 MHz
pe daf o ~50.0 dfe 2 .82 &8

{ . Bl

i

START 250 uhr
SRAY_300_kiz

STOP L5600 GHe
ATT 10 o

[y

ViYW 300 kHr  =SWP 2.0 5
FALTE HARKER (151
397 Hilz 49.37 o6
730 Mz 7.05 @8

return

acre 207 ‘}

Figure 7-17 In the Case of Up Setting

REF 0.0 dBae Awrite B Blonk KR 1,153 &
10 &/ D ~50.0 dBae ~10.77 &
Delila .
1 Sl s
N

[

! i i i | : i i

BTANT 350 MHz

ST0P 1,500 &Hx
AREY 330 kHr VAW J00 kHz s 20w ATT 10 6B
MIE [T WARKER LI5T

i: 1.193 6 -16.77 48
i 500 MHz ~18.94 dB
a:
&
6
7 rotun
g
93:
10
a: wore 2/7
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Figure 7-18 In the Case of Low Setting
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3. Functions of MARKER Section

B Multi-marker mode
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e 2 e e g e

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 maxdmum 10 markers becomes active marker, which can be
moved with ten-key, step key or data knob.

MARKER
ON

A R

o e ok e

uuuuuuuuuu
e ey it g

| 1 i !
:, i MKR ON Eand 3 MKR OFF Ekeys.
£ i

mmmmmmmmm

______________________

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.

“““““““““ Displays marker of the number selected

___________

mmmmmmmmmmm

S

__________

___________

g
o
=
L
D
&
o
o
3
&
o
=2
®
-
@
s
=
©
=
@
5]
W
o
2
o
=
®

P TTTTTR
marker No. displayed in | MKR NGO 1is

| 1

i i

P

decremented.
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]
I
I
¥ A w,
3 i
| tActive MKR | Changes over active marker among the
: ; ' markers displayed on the screen. Each
: A 1 time this key is pressed, the marker No. in
i ! the MKR NO menu changes in ascending
i ! order, showing that the marker is currently
| ! active.
| :
? pomosmnoes y
| t Reset MKR | Deletes all other markers, displaying No. 1
ll d ' marker only.
¥
...... ' e
: pomemmee- y
; ! Reset MKR | Returns to the preceding menu.
i ] i
! ] !
N d
1
1
jTTTTT i
! MKR List | Whekn turneq ‘ON, listf up tfre?;,senéy a:nd l:vet oft haH
i, 1 marker positions automatically displayed on the
j
pooTTTmT T
! Peak List | Dispiays 10 markers, and lists up their valueg in the
I Level | order of waveform peak level.
e b
1
{
PTTTTTETT
| Peak List | Displays 10 markers, and lists up their values in the
! Freg 1 order of peak point frequency.
L -
i
i
prTm T ]
! Multi MKR | Deletes marker list and ail displayed markers.
. OFF '
i !
7-36 Jan 12/96
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Marker - (Marker to)

3. Functions of MARKER Section

Sets the current marker data {frequency, level, A, etc.) as the data for
some other function.

MARKER
ON

e o v e o e o

o e o e e
M ot o o e e e E

it

Delta=>CF !

1
1
i
i

e

Sets the center frequency io be the active marker
frequency.

Sets the reference level to be the active marker level.

Sets the active marker frequency as the frequency of
the basic wave in the HMHarmonic measurement
function.

Sets the center frequency step size to be the active

marker frequency.

Sets the frequency span to be the A marker
frequency.

Returns to the precading menu.

Displays menu on the following page.

Sets the center frequency 1o be the A marker
frequency.

Sets the center frequency step size o be the &
marker frequency.
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3. Functions of MARKER Section

B e e oz o

Seis the marker step size to be the active marker
frequency. ’

Sets the marker step size io be the A marker
frequency.

Returns to the preceding menti.

Returns to the menu on the previous page.

# MEKR=>CF MER=>REF Function

=CF

=R

Moves the marker to the maximum level of the waveform
being displayed, and sets the center frequency to the
frequency of the marker point,

Moves the marker o the maxdmum level of the waveform

being displayed,and sets the reference levsl to the level of
the marker point.

Jan 12/98
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B Other marker functions
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MARKER

| i
ON bl more /3. |
E

3. Functions of MARKER Section

E Marker=» i

3 i

I i

P -

poooT T 3

j Fixed MKR | Stores the frequency and level of displayed delta
i ==1:  marker and fixes the marker at the absolute position
ropnpoppmpppelt on the screen. Therefore, even when center
! frequency or reference level is changed, the marker
: data is displayed based on the frequency and level at
! activating this function.

o o -

! i

1 XdB Down | Displays the frequency or level difference between the
! i reference marker and a marker displayed at X dB
b e 1 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.

; j

| T

' X dB i Moves the marker to a position X dB lower
' Down i than the reference marker.

: S — :

i T

' X dB i Moves markers on the left of the
! i Left i reference marker to a position X dB lower
! b 4 than it.

H H

1 e ey

! |  xdgg 1 Moves markers on the right of the
| | . | refsrence marker to a position X dB lower
X i Right I .

i i 1 than it

i boooonooIoo

! | _DspMode | Solect marker display method for X dB
; pLRes lEass |1 Down operation.

; { i REL: Display deita markers and the
i . B relative difference between two
| : markers.

: l ABS.L. :Display normal markers and the
; i value of left side marker.

i | ABS.R: Display normal markers and the
E E value of right side marker.

¥ ¥
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3. Functions of MARKER Section

1/Delta MKR

Move

|

! Count Down | When tumeg 0N, continuously exem;tes X
! L dB Down. Obtains the peak of waveform
},,__i for each sweep, and calculates the marker
! down from this point. When turned OFF,
; cancels the function.
R -
i 1
voreturn | Returns to the preceding menu.
| i
[

Displays the inverse number of displayed delta

w

-

-

-

marker. This function is useful for obtaining the
modulation frequency when a modulated signal is
demodulated in zero span mode.

Sets the step frequency to move the marker with the

step key.

AUTG: Span becomes one tenth in the level.

MNL : Sets the step frequency. Furthermore, it can
be set as the time data in zero span.

Switches the display of the marker level between

relative and absoiute value.

REL : Displays the level difference betwsen 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
fing 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 line is turned
ON.

CAUTION ¢
When both the delta marker and the display line
are turned ON, the della marker takes pricrity.

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 pravious page.
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3. Functions of MARKER Section

MARKER
ON

Erases afi markers from the display. If there are any
marker related functions active, set them OFF.

___________

Functions which will be turned off are:

Counter

Sound

Signal track

Power Meas

MNoisa/Hz

Delta marker
Continucus peak search
Continuous dB down
Multi marker list

® % ® ® & @ @ ® @
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4. Functions of SWEEP Mode

B Sweep Key
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Figure 7-19 MARKER Section Key on the Front Panel

@ Expianation of Sweep Mode Menu

,,,,,,,,,,,

1 i

SWEER I Bweep Made ;'
}

i

TTTTTTTTTR
Window SWP :
}
1

__________

___________

Displays the sub menu to exscute gated sweep,

Performs a sweep in the measurement window.

Returns to the preceding menu.
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SWEEP

4. Functions of SWEEP Mode

B Explanation of Gated Sweep Function

g e vy i s —— o e e v

R ks

1
| Gated SWP |
3
3
F

| [on][oFF]

[ R —

Gate Source }

EXT Trigger |

Gate position and gate width are set up for the gated
SWEeep.
POS is selected then gate position {(delay time) can be
set up.
WIDTH is selected then gate width {gate time) can be
set up.

Selects ON and OFF of the gated sweep mods.

Sets the gate signal source to the internal IF signal.

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 precading menu.
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4. Functions of SWEEP Mode

& Explanation of Trigger Menu
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-

1
SWEEP .-_»E
i
i

Trigger

i
g Displays a menu for trigger condition
Source :

satup.

| i

! Free Hun |

E 3

i 3

i E

b

_____ ==y

Line }

]

f

b o e e s e A
]

SRR

Video '

3

H

i

IR,

I

Ext !

i

1

i

e |

: ———————————

i

Slope |

N i

=1

. l

|

___________

Automnatically repeais internal sweeping. ({Initial set
mode)

Repeats sweep synchronized with AC 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

{(+).

Salects the polarity of an external trigger signal.

Returns to the preceding menu.
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4. Functions of SWEEP Mode

& Explanation of Trigger Level Menu

i . 1
SWEEP |—st 17iGger | Sets trigger level of the trigger source
i Level | selected from Trigger Source menu.
beeeeg==--2 The level data set here is valid only for
] VIDEO trigger.
F’"'"J""""T
20 % ! Sets trigger level at 20% position of the display.
| ;
1 £
.
1
i
T
I Middle ! Sets trigger level at 50% position of the dispiay.
| :
] i
e
1
{
P IT
oY% . The active display of the current data appears.
! : Set a trigger laval to an arbitrary position with ten
bmmm—mmm—ewa  Keys, step keys and a data knob.
j
J ot ittt e e e
H
i
E
3
F
F

i

return 1" Returns to the preceding menu.
i
1

e e v e e e e s
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“}" is appeared on the scale of the left side of the screen to show the

§
)
and |
1
3

knob, the step key and the ten kays,

Tup 2994 Hov 15 13124 Trigger

REF 0.C doa A Writs B Blank
1o dB/f

Frse Run

I Elina

CENTER 400000000 Wiz SPed O B return h
REW 300 Kiy VAW 300 kite  SWP SD me  ATT 15 dB

Figure 7-20 Trigger is made at the waveform being displayed

B Explanation of START Lamp (LED)

In the case ihat "Trig Source" is in the Free Run setting, the START
famp 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 SWEEP Mode

Sweep Time

Tus 1954 Hov 15 14:19
REF 0.0 dfn ATt B ETank - o Timo
15 dB/ o Timm
RBW
TR
il
0
[

.
e

—

/ h
e ! b
CENTER §.0000000 8Hz SPAN 740G kHz ALL Auto
RN 10 kHz  «YBYW 300 He  SWP 500 me  ATT 30 JB
Figure 7-21 SWP = AUTO (500 ms)
. Tue 1994 Nov 19 14:13 {7 SvmiTm;z?
REF 0.9 8w A Write B Blonk
ie aB/ Swp Time
T T H H i H
SWP| i i
e s E e
1 H
i
iy
T
i
[
i
I
l ', reeveeeees
/ |
A o - Em
ExT L 0000000 Gz SPAN 740 kHz ALL Auta
*RBY 10 kHz #YEY 00 He eSHE 50 s AT 10 i UNCAL
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,

Jan 12/96
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4. Functions of SWEEP Mode

@ Sweep Time Setup Menu

Sweep Mode Switching

SINGLE

START
REPEAT

STOP

‘ 7-48
www.valuetronics.com
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SWPF can be set between 50ms and 1000s.
(Waveform of Transient mode is between 5048 and
2s.) At AUTO initializing, sets the range automatically
depending on for Frequency span, RBW, VBW, etc.
Relationship among freguency span, RBW, VBW and
SWP in AUTO setting

Freguency span/{RBW x Min (RBW, VBW) X 0.5}
= SWP

Pressing this softkey sets all coupled functions (RBW,
VYBW and SWEEP TIME) to AUTO mode with &
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 Continucus 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.

Jan 12/96
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5. Functions of MEASUREMENT Section

/888 MEASUREMENT
SPECTRUM  OBW  ACP  SAVE  ADVAMCE
(ew ) L) Q) )
o HARM 57D

) | € -

Flgure 7-23 Panei Keys in MEASUREMENT Section

Explanation of OBW (Occupied Bandwidth) Key

oBw
Pressing key enters OBW measurement mode, halting sweep.

This is the condition waiting for OBW measurement reiated 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 lkey, measurement

is continued after the end of a measurement.

When measurement has been started with SINGLE jkey, operation

stops after the end of a measurement.

Jan 12/86 7-49
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5. Functions of MEASUREMENT Section

oBwW

i ool S
h .
{

H
3
4
i
]
1
i
El

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 resuft
display area on the screen,

Sets the ratio to the total power in the occupied
handwidth.

Setting range is 10% to 99.8%, and initial vaiue i
89%.

Sets average times,

When turned ONM, executes operation for measuring
occupied bandwidth after executing trace averaging
the set timas.

Sets the conditions for OBW measurement.

Displays various parameter selection menu for
oceupied bandwidth mesasurement conformed to the
standard measurement.

750
www.valuetronics.com

e —
1
|
!
1
1
t
¢
H
i
L

Specifies to measure with the conditions
specified by the selected communication

type.

CAUTION !
As NADC standard does not have the

specification of OBW measurement, if
SXED)

NADC standard is selected from

, this key is of no use and the setup is

made by manual automatically.

Specify to measure under the conditions

i User !

May 10/96
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5. Functions of MEASUREMENT Section

Specifies to measure with optional

parameter setup except the measurement

standard or

If you select this measurement, do the
following setup before you start the

measuramaent.

Storss the current set condition and

“““““““““ - makes it the condition on selecting the

et —— —

Returns to the preceding menu.

: Returns from OBW measurement mode to normal
' spectrum measurement mode.
I
1

e o e o e e

: Jan 12/96 7-51
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5. Functions of MEASUREMENT Section

Explanation of ACP (Adjacent Channels Leakage Power) Key

ACP

key enters ACP measuring mode, halting sweep.

Pressing
When

currently set parameters need not be changed, press

SINGLE

When measurement has been started with
is continued after the end of a measurement.

When measurement has been siarted with

REPEAT | or

key to start measurement.

REPEAT | key, measurement

SINGLE | kay, operation

stops after the end of a measurernent.

ACP

___________

Channel
Spacing

uuuuuuuuuu

Specified
Band WD

mmmmmmmmmm

W

752
ww.valuetronics.com

Calculates the total power from measured data
displayed on the screen, and integrates power in
specified bandwidth to obtain the ratio 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" fo measure based on the data
obtained by dividing screen for specified channel and
upper and lower channels.

Sets the distance between channels.

CAUTION ¢

When STD/ICW is selected from Parameter Set Up
meny, the channel spacing of specified standard
is displayed.

Mow the channel space can be changed, but the
standard channel space is reset by pressing
STDICW key.

Sets specified bandwidth.

CAUTION !

When STD/CW is selected from Parameter Sef Up
menu, the standard bandwidth of specified
standard is displayed.

Now the standard bandwidth can be changed, but
the standard channel space is resef by pressing
ETDICW key.

Jan 12/86
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g

Displays various parameter salection menu for ACP
measurement conformed to the standard
measurement.

Parameter
Set Up

: Specifies to measure with the
: conditions specitied by the selected
~~~~~~~~~ - communication type.

- — e ——

Specifies to measure undsr the conditions

i
H
H
H
H
H

wd
:
1
|
|
|
b
I
|
|
L
1
|
!
H l
i . | 7 I
j i setwith | Define— | key.
v . User i
]
i
L
i
)
|
!
j
j
I
i
H
i
i
]
-
]
|
|
1
1
]

| Specifies to measure under the condition

,  set at present,

i When this mode is selected, set

" necessary parameters before starting
measuramant.

Stores the current set condition and
User

B e s o o — t

makes it the condition on selecting the

! Selects the measuring mode for carrier and adjacent
Screen ! channeis. [n Full mode, the data in a single screen is
| Fur [ seeal!  fetched to execute calcutation.

""""""" - In Sepa mode, specified channel and upper and lower
channels are independently swept and thus fetches
the data for 3 screens to executs calculation.
it is effective only when ACP is measured by the
setup except the standard measurement.

CAUTION ¢

When you select the graph display at Sepa mode,
be careful that Sepa mode automatically changes
Fudl mode.

S e e T e o e o e e
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e s e o

Graphs the leakage power of frequencies shown in the
screen. '

1 .
specified by | Specified | and indicates the result
i Bandwidth

asatrace B, L oo cena

[

1
|
3
H
H
wwwwwwwww ‘}; Operates the leakage power in the bandwidth
H
i
|
|
i
H
i
1
I
{

When you select ON, the graph of the
loakage 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, alt the
current sat maker moves onto the graph,
we can easily ses the leakage power of
each fraguency by the marker.

. By using the Multi Marker, we can ses the
! leakage power of plural frequencies at the
i
i
1

same time. Move the Multi Marker to the
mmmmmmmmm - 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

t

3

H

Set

olural frequencies at the same time.

Retuns the previous menu.

Returns from AGE measuremant mode to normal
spectrum measurement mode.

Ae s e
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HARM

sweep.

SINGLE | key to start measurement.

When maasurement has been staried with

REPEAT

is continued after the end of a measurement.

When measurement has been started with

SINGLE

stops after the end of a measurement.

5. Functions of MEASUREMENT Section

B HARMONICS (higher harmonics) measuring function

Pressing key enters higher harmonics measuring rmode, halting

Entering higher harmonics measuring mode automatically sets start/stop
frequency according to the parameters praeset at selecting the mode.

When currently sef parameters need not be changed, press | REPEAT | or

key, measurement

key, operation

HARM
P 3
b FUND ¢ Sets the frequency of fundamental wave.
i Frequency |
b
t
t
Pt
I Harmonic | Sets which order higher harmanic to measure.
! Number | The initial value is 3 and it is possible to be set from 2
b e 4 to 10 with the ten keys.
'
i
t i
; Quit : Returns from HARM measurement mode to normal
: b specirum measurement mode.
{ I

Nov 1/96
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B Function of CW key

This key is used analyzing continuous wave signal by conventional
spectrum analysis.

Cw Transfers to CW analysis mode from TRANSIENT
analysis mode.

Searches the maximum level of displayed signal and
displays a marker on that point as well as the
frequency and level at marker position.

i
i
i
i
i
|
b e
3
]
pToTTTTTT ]
I Counter | Displays the menu for operating the counter at
E i specified point,
b e
i
b e e o it e -
i i
! Power ! Displays the menu for measuring power.
b Meas
e !
3
i
oo y
| Spurious | Digplays the menu for simple spurious measurement
; : using the marker's peak list function.
I
E_ _________ "
more 1/2 Displays the menu on the following page.

i
Sound | Displays the menu of sound functions (AM/FM signal
i\ demodulation functions.)
|

H

Noise/Hz ! Displays the menu of noise measuring functions.
:
H

iy

1
more 2/2 | Displays the menu on the preceding page.
I
I
I

AU S g

7-56 ' Nov 1/96
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& 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 itseli 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 raference accuracy.

With software menu maximum 1 Hz resolutior can be set. Increasing the
resolution of the counter leads to ionger gate time and longer swesp time.

1
CW 3! Counter

[ e o

I ) :
' Resolution ¢ Sets the resolution of frequency counter to 1 kHz.
Lo TkHz
i |
oo
I
P
! Resolution | Sets the resolution of frequency counter to 100 Hz.
;100 Hz
L d
e e -
E Resolution i Sets the resolution of frequency counter to 10 Hz.
| 10Hz |
A
1
s -

....... | Resolution | Sets the resolution of frequency counter to 1 Hz.
| 1 Hz §
i H
Jr et e -
b ;
! o | When turned ON, starts frequency measurement with
| Lounter e counter
1 1 .
i orr ||
S
H
H
3
¥

Nov 1/88 7-57
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¢

3

3

H

| S

| MKR Move | Used to move the marker in order to change counting
I [ i

| | pOiRL

| { When pressed, the marker positioned on the currently
presms T frequency counting position can be moved with ten-
: key, step key or data knob.

i

e i

[ return E Returns to the preceding menu.

| |

e

CAUTION ¢

1. In the following cases, frequency counter mode may not display
correct value.
& When span > T GHz
® When the difference in noise level from marker point value is
25 dB or less
2. Freguency counter mode cannot be used with SIGNAL TRACK
motla.

7.58 Nov 1/98
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5. Functions of MEASUREMENT Section

& Measurement of power

Power measurerment is a fuaction to
] obtain the power of a signal displayed
] on the screen and useful for

I

CW | Power Meas | Selects power measurement mode.
* |
|

1
I Total Fower |

Power

[ ——

b
1

I
1

[
-
1
]
!
[
|
!
A -
1

1

!
I
.
|
|
1

|
!
!
-
!
1
8
1

I
I
|

I
I
.

P
CW ! Spurious
I
i
i

measuring the power of wide band
modulation wave.

Exacute "PBW" of "CAL" bscause
RBW aiso must be corrected,

Measures power in a specifiad bandwidth in the
window.

(Executes the operation of the window span and RBW
from the value of the average electric power in the
window to have the sum total.)

Measures the total power in the entire measuring
spar.

(Executes the operation of the measurerment span and
RBW from the value of the average electric power 1o
have the sum fotat.)

Measures the power averaged over the entire
measuring sparn.

(Converis the data of all the displayed points (dBm)
into the true number of the electric power dimension
ta have the average.)

Measures peak power,

{(Moves the marker to the peak point and has the
electric power.)

Returns 1o the preceding menu.

w

elects spurious measurement mode
{display of peal list},

Lists up peak values from high to low frequency in
order.

7-5%
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5. Functions of MEASUREMENT Section

CW s

Lists up peak levels from high to low levels in order.

Cancsls displaying the peak st

1
more 12 51  Sound

I MKR Pause
Tirme

|

|

)

|

.

i

1

1

i

i

i

[N

I i

i i

% 1
1

| i

Lon J[oFF]}

I

1

1

I

i

1

1

i

H

H

: 7-60
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Toggles between AM and FM.

AM: Demodulates AM wave into audible sound via
internal speaker.

Fi: Demodulates FM wave into audible sound via
internal speaker.

Changes sound volume in 8 steps {1 to 8) with data
knob, 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 {o the preceding
menu.
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5. Functions of MEASUREMENT Section

& Nolse/Hz measurement

i
CW ! more 172 E_,__.,_m,,.

o e o it

e e e o oo o

___________

mmmmmmmmmm

mmmmmmmmmm

Sets REF LEVEL o dBm to measurs noise lsvsl,

Sets REF LEVEL to dBu4V to measure noise level.

Displays a fixed delta marker at active marker position,

antering dBe/Hz measuring mode.

Cancels neise measuring function to dispiay the menu
on the preceding page.

7-61



R3465 SERIES OPERATION MANUAL

: 7-62
www.valuetronics.com

5. Functions of MEASUREMENT Section

B Function of TRNSIENT key

Selects TRANSIENT mode which analyzes
burst/madulation spectrum in time domain at high
l speed. It is used exclusively from ordinary spectrum

TRNSIENT

analysis mode (CW mode).

g b e e e o

| Wave Form | Used for time domain wave form analyzing. The
i . ! template function using a limit fine brings simple
i 99 : measuremeant of burst transition.
b
L‘““”“""“"”. Used for the measurement of FFT spectrum,

Spectrum | Oecupied Bandwidth (OBW), Adiacent Channel

OBW/ACP/SP!  leakage Power (ACP), and Spurious (8P).
i

Used for power measurement (Antenna Power,

]
Power !
! {sakage Power at Carrier OFF).
i
P
poTTTTTTTTS Used for the measurement of modulation accuracy
! Modulation | (Frequency error, Error vector, etc.).
| Accuracy ;
e
L
! Used for the measurement of transter speed.
I Transfer

__________

STD ; Sets communication type, link direction, etc. for
! measurement signal.

CAUTION 7
in TRANSIENT mode, soft key is used for operation basically. The
fofiowing keys which can be used for ordinary specirum
measurement {CW mode) cannot be used.

OBW, ACP, HARM, SPAN, SWEEP, INPUT

SCREEN A/B/CID, FORMAT, WINDOW

—CF/—RL
Also the following keys are limited to use only for the setup (the
corresponding soft key menu is not displayed) with numerical value,
knobs, and arrow mark keys.

FREQ, LEVEL, ATT (3

{(*): ATT can be used only when the selup is MNL

Now SINGLE/REPEAT keys are used for the starl/stop in each

measurement. (When the measurement item is changed, the
measurement always siops.)
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5. Functions of MEASUREMENT Section

& Time domain wave form analyzing function

TRNSIENT

o ——

i
! Wave Form

! Sgiscts time domain wave form

i analyzing function.

_E The time dormamn wave form between
805 and 23 can be measured with

SWP T | key.

A template meeting each specification is automatically
displayed and the Pass/Faill test of the burst waveform

siarts.

Note: When the limit ling is off or a user-defined

limit line is selected withoul any user-
defined table Jdata, a lemplate is not
tisplaved.

The transition and level of lime domain
waveform oo not necessarily coincide with
the standard template’s {imit line’s) value.
For an effective usage of this function,
adjust both the burst waveform and the
horizontal (X-axis) and vertical (Y-axis)
position of the template.

“Shift X* of "Trigger Position” or "Limit
Line” is useful for the horizontal
adjustment and "Shift Y* of "Limil Line" is
useful for the vertical adjustment.

Once this setling is completed, you can
measure without this adjusiment.

# the standard (PDC/PHS/INADC) is
changed, however, it is necessary fo
adjust them and RBW again.

Frd 199 por o0 BSISE [y 00N

IRt

AT T

Ao Te

Mato 1avel

S cn

Trigger
Lawnt

Trigger

Poyition

Display

Conitrul

v

timit Lire

CENTER 800 000000 Mz SR D He Quit
PR 100 KMy VEW 106 kit edwB B0 ws  ATT 20 G e B

PF\SS .

Figure 7-24 Time domain wave form measurement

screen
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Sets a suitable value to measurement signal for

7-64
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1 |
U Auto Level !
t Sot ' interna! reference level (REF LEVEL) which is used for
: © ' time domain wave form analyzing and modulation
poomemmmmmes spectrum analyzing.
1
Trigger | Selects trigger source (signal to get synchronous) to
Source i control the measurement timing such as burst signal.
Ji (it is effective only for time domain wave form
proTTmTT ! analyzing.)
! 1
' heesscammmo- -
| f Froe R ! Selocts the mode which measures
! | ree Run I unsynchronously. (Measures with
- i : internal measurement timing.)
: pommomoo .
! pomommooee y
i I Video ! Selects the mode which measures
i i .. . . .
' | 1 synchronizing with the internal video
: D 1 signal.
1 I
1 P -
i | IF Signal ! Selects the mode which measures
{ § ! gynchronizing with the internal IF signal
: ! L (21.4MHz).
| posmsnmne :
]
? b oo e - Selects the mode which measures
: Ext 1 synchronizing with the signal input from
E : external (EXT TRIG terminal on the rear
E e i panel).
: o o e 1o e e e -
; . i Selects signal (Video/IF Signal/EXT)
: Slope 1 rising (+) or falling (-} for synchronous
; J“-"}j trigger siope.
i
| - :
E retun | Returns to the preceding menu.
t I
¥
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Lavel

5, Functions of MEASUREMENT Section

Sets a lavel which synchronizes by trigger source

1
i signal (Video/IF Signal/EXT). The mark (») of trigger
; level position is displayed on the left of the display

scale.

P

!  Source
§ Monitor |
E E
3

““““““““ K
20% :
i
i
H
‘ MMMMMMMMMM -y
. i
Middie !
1
§
§
H
b o o e o -
i ]
L Y%
] i
i H
1 i
O
i
i
b e -
i '
I oreturn |
f t
1
b o or o or e J

Selacts to display or not the trigger
source time domain wave form.

Sets the trigger level at 20%.

Sets the trigger level at the center
(50%).

Sets the trigger level at an optional value.
As the current setup value is displayed
when this key is pressed, set a level with
data knob, step key or ten key.

Heturns to the preceding menu.
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| S Sats X axis position (fime) to get synchronous by
- : . ;
Trigger | ftrigger source signal {(Video/IF Signal/Exi). The mark
Position (¥ ) of trigger position is displayed on the upper side of
R the display scale.
e El
E Left | Sets the trigger position on the left side.
- {
| |
A SO J
3
{ PR ——
1
E Center 1 Sets the trigger position at the center of
i P X axs.
T B E
§
H i
N
} )
1 X% ! Sets the trigger position at an optional
} ! value. As the current setup value is
3 SR 4 displayed when this key is pressed, set a
: i position with data knob, step key or ten
] I key.
] | y
: N
: Delay Time | Sets the time of delay from trigger
: ! source signal.
i - B
E i
E L e e e o
' v i
! ' retumn : .
! i i Returns to the praceding menu.
: S :
:
A — -
Display ! Displays time domain waveforms on upside and
i downside screens.
Control
mmmmmmmmmm |
! bomm ey
i LTz E
j [ TT400TM Displays the position and width of the
! ; 1 window on the downside screen.
: pomomseees :
! |
P e m . e
: U eom 1 "POS" changes the window position.
; I 1 "WIDTH" changes the windows width.
i POS I . . .
i | Fre——==1 1 Then the display time and sweep time
! === o result in changed values on the downside
: i SCreen.
* L
i S, -
! Quit ! The window width can be set from 50us
: ! o the sweep time (a maximum of 2 s)
! ! set on the upside screen,
* ————————— il
7-66 Jan 12/86
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5, Functions of MEASUREMENT Section
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Figure 7-25 Time domain wave form measurement

i e e o . ke e . e e e 2 i . e e 2 . e ey o et
I%‘,’;"‘—
R
; 28

e e

[ o o et g

Edit

[ s o e e o e oy

Pass/Fail
Judgement

S i T e

U R,

screen {dual screen)

Sets a limit ling in the time domain.

Dispiays a sub-menu to changs the limit
fine table, and also displays tha limit fine
tabls in the time domain.

ldentifies a waveform by using the limit
tine 1 and 2.

Whan "ON" is selected, PASS/FAIL fest
i3 continuously executed. {The test is
axecuted after every sweep.)

Set the limit line 1 and 2 as follows:

# Limit line 1 Upper {Be sure to set it
above the wavaform.}

e Limit line 2: Lower (Be sure to set it
below the waveform.)
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| PASS/FAL test
Y {1} Pass conditions
. ® When the limit line 1 and 2 is displayed, all
| measuring points of a waveform must be between
| the upper and lower level.
! & When only the limit line 1 is displayed, ali
i measuring points of a waveform must be below
: the upper level.
| @ When only the limit line 2 is displayed, all
; measuring points of a waveform must be above
; the lower level.
1 ® If no limit line is set, the measurement passes.
; e Measuring points pass on the fimit line.
i
| {2) Failure conditions
i A measuring point causes failure if it exceeds the
: limit line. (lf pass condition is not satisfied, the
! measurement fails.)
i
i (3) Case of using Zoom window
! When Zoom window is displayed with
H ' . t
i Displa i
'1 f spay i key, PASS/FAIL test is executed
! i Control . | .
E only for the window.
H
FoTTTTTTT
Shift 1 Shift the time data (X) or the level data
714 {Y), that are already set.

Dy @ '

Limit Line 1 Switches the limit line 1 to ON/OFF.

-  t
oo
]
' Limit Line |

Switches the limit line 2 to ON/OFF.

mmmmm

Copy E Qigpigys a menu for coping data tables of
Table : limit lines.
~~~~~~~~~~ 4
I I Copy Table | Copies a data tabie of limit
E ! 1tw2 | linesforito?2.
! )
¥ ¥
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B, Functions of MEASUREMENT Section

Copies a data table of limit

i

i

! lines for 2 to 1.
2101 g
1

mmmmmmmmmm

Table

___________

Values specified in
PHS/PDC/NADC of the
communication method setting
menu are used. (Each standard
vatues are listed in Table 7-3.)

I

! Returns o the preceding
! menu.
i

R

-t
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Table 7-2 Standard values

www.valuetronics.com

(3) (4)
(37} (4}
(1) (2) (8} {6}
{1} (2%} {5 (6"}
When STD is selected from STO/AISER, selsct values from the foliowing
on the basis of a standard (PDC/PHS/NADC) selected from the standard
M.,
POC upper limit fine
1} {2) {3) {4) (5) {8)
fime -5.0s5 9.18ms "t 1 018ms ™ | 6.817ms "2 [ 8.817ms "2 50s
lavel | -30.0¢8m | -30.0dBm 34.0d4Bm 34.04Bm -30.0dBm | -30.6dBm
PDC lower limit line
(1) {(2’) (3} {4") (&) (6")
fime -5.0s 0.269ms "3 | 0.269ms "3 | 6.6%8ms "4 | 6.898ms "4 503
iavel S200dBm | -20048Bm 16.008Bm 16.0dBm -200dBm | -200dBm
PHS upper limit line
{1 (2} (3) {4) (5) (6)
fime -5.0s 3.02ms 0.02ms 0.819ms 0.819ms 50s
level 1-37.0dBm | -37.0dBm 23.0dBm 23.0d8Bm -37.0dBm 1 -37.0dBm
PHS lower limit line
(1} {27 (3 (4’ {5") {57}
tirng -5.0s 0.033ms (0.033ms 0.606ms 0.8068ms 50s
levei | -200¢Bm 1 -200¢dBm 5.0dBm 5 0aBm -200¢Bm | -200dBm
NADC upper limit line
{1 (2) {3} (4) {5) (6)
time -5.08 0.2ms 0.2ms 8 866ms &.866ms 5.0s
favel | -30.0dBm | -300dBm | 33.0dBm 33.04Bm -30.0d4Bm { -30.0dBm
NADC lower limit ling
(1) {(2’) (3% {4) (8') {6")
time 508 (.323ms 0.323ms 6.743ms 85.743ms 50s
tevel -200¢Bm | -200dBm 10.6dBm 10.0dBm -2004Bm -200d4Bm
MNote: H "RCR-8TD27C” is selected from the STD menu, the
foliowing values are sel.
. 0.2ms
2. B.867ms
3 $.343ms
4 : B8.717ms
770 Jan 12/96




F3485 SERIES OPERATION MANUAL
5, Functions of MEASUREMENT Section

& OBW/ACP/Spurious measurement function

Selects OBW/ACP/Spurious

TRNSIENT |—-i Spactrum _
measuremsant function.

|OBW/ACP/SP
H

R

i 1
P Spectrum | Selects FFT spectrum measurament.  Measurement
§ I span is automatically set depending on each
e 4 communication type.
i 4
S -
1 < .
! { Auto Level ! S@Es a ssa)ftable value 10 measurernent
! ; Sot 1 signal for internal reference level (REF
: L i LEVEL),
| i
! b e e o o
! ! 1 .
; ! Giuit ! Exits from FFT spectrum measurement
! ; i mode.
3 LR M
. -
| ompw | Selects occupied band width (OBW) measurement.
| i Calculates frequency width which makes 89% level of
%» mmmmmmmmmm | FFT spectrum and displays as OBW.
i :
i
' i - e Tue 1394 Hov 39 17345 @ B
! H S8 e [ PO W s )
; : A/ P st Level
I i 7 : o [3 -  B ER i Set
j ; REF LEVEL. | : N
; H tdnﬂ [« 45341 S : i -
: et '
| ] :
I ] : i
: : i i i §.." ¢ : ': e
: ! L R |
t : ; - ..": e ‘
t 1 ! ; L :
: | C o]
' t ‘ TR ) ;
: ! i 8T 1 My att] ol
t i ; C et
¢ ] e : r‘ﬁf !
i : LR ok i H S ‘ i il Sria
H i LENTER 15, 050000 H_H)! S!’(‘KN 12a 997 ki Buit
' i R W0 kil MHW SO0 Kllx SR 90 e 41T 5O O
! | A
i i
i | Figure 7-26 0OBW measurement screen
i :
i o o o o e e e -
E | Auto Level | Sets a suitable value to measurement
i § 5 ! signal for inernal reference level (REF
: ! 8l f LEVEL).
i [ o o e 2
| )
1 i
1 i
1 1
Jan 12/98 7-71
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* Sets OBW averaging times. The setup
AVG Times | range is between 2 and 32.

H

1

! Exits from the occupied band width
' (OBW) measurement mode.
H
i

1
i
1
i
3
3
F
H
i
i
1
|
I
]
H
L
i
H
i
H
I j
! ACP i Selects adjacent channel leakage power measurement.
' | Displays peak power and average power in the
R 3 bandwidth specified by offsst frequency from the carrier
: | specified by each communication typs.
] ;
i i -
| 1 ACD
f i WIIACEHT CHALRIEL PMER (POC) >
I i sl i eus
! H Rasuly o
§ : mijacent CThannel Power
i |
i i =150 kHz
; : 50 kilz Hocda
50 kHz ! i
: : 100 kHz TR e
E i
§ t
H 3
i 3
1 § AV i
; ; Paramglers Telb T
1 1 Frogusncy T 1.4770006060 Sz
i 1 Reference Lovet @ 7.0 dBn
: : fttenuator B 13
1 i
I 1
] 1 Buit
I 1
] 1 —
I 1
| 1
! ! Figure 7-27 ACP measurement screen
! |
i I
oo o s o o o .
i i | Sets a suitable value to measurement
| I Auto Level 1 . .
! ; i signal for internal reference level {REF
i | Set 1 LEVEL).
| A L
I 3
3 3
3 3
3 3
3 E
¥ ¥
7-72 Jan 12/96
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; 1 Switches to measurement mode.

y  Mode | FREQ: Select this when wide dynamic
H P - I

i [ereg -T;ME . range ACF (more than about
;‘ 80dB at PDC/NADC, more than
: about 80dB at PHS)is measured.
! in this mode, only ACP average
1 valus {(Mean) is measured and
' displayed.

! TIME: Select this when Peak and Mean
| ACP in time domain is measured.
} This mode has the limitation of
' measuremant dynamic range.
d ACP can be measured up to
; about 60d8 at PDC/NADC and
' up to about 50dE at PHS.

i

ot e o e v

: | Sets ACP averaging times.

: : il The setup range is between 2 and 32.

i i

3

8

E

¥

i

1

i

-

Exits from adjacent channsl leakage
power (ACP) measurement moda,

P I

Selects spurious measurermnent, Level measurement
by maxirnum 15 point frequency is possible.

fri 14 Hou 18 15791

SRR SN 1o Jpurious

Arto Lovel
Measurement Data Set

Carrier. 30. 000060 MH

2 40. 000080 ¥Hz
3. 50. 000009 ¥Hz
ki .

rigger

A T

R
;

11,
iz,
13,
. W Edit

15. Freq Tebla

Bait

Figure 7-28 Spurious measurement screen

e e e e e e S o e o 2 1 s B b A S o e o e s o s 50 o ot e

SAEER Mo o s T T A R M ek Sk o o 0 i . T S R A M At At o e e

: Jan 12/96 . 7-79
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Set a suitabie valie 1o measurement
signal for internal reference level (REF
LEVEL).

Set

. Select trigger source.
Trigger t AUTO: Measures the value of the slot
E!J‘f(}![g@_ﬂ : number power of averags power
g in 1 frame.
: (Example:Al the full rate of PDG,
} it becomes the valus of 3 times.
\ EXT: Measures the average power of
I trigger signal TRUE section.
§
EXT Trig Sets the external trigger slope.
Slops

P

Used when the contents in frequency
table are changed. Select frequancy
number (from 1 to 18) with data knob or
step key and set frequency with ten key.

i v g

Selects fraquency tabie
req Table number. By pressing this
Ej : key. table number is
L g selacted in order of
1231, ...

1

5 Saves the data in the

' current freauency fable
t into the mamory of the
selacted table number.

e e o et st 1 om0 T S e e = =

7-74 Jan 12/95
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e eI v U S

iM-Band
Spurious

S, e o ot o g L i kY T TP T T T T T T T St 04 Uk i A i A4 0 o e ot s e o o Sk T T T R o 8 i A el —

e v e o e

5. Funclions of MEASUREMENT Section

1

i

i

VT

; Load !

I 1

], Freq Table !

o e a

H

T
i

i input X

i INSERT i

I ;

Pl overwer |1

?@.‘ ““““““ -

;

t

3

3

3

¥

H

1

i

i

H

i

i

i

!

- -

i i

b Delete !

1 .

? Llne :

e 4

H

SV -

] I

| Sort Data |

1 |

i |

1 1

?.. mmmmmmmmmm wd

1

o e e e m e i e o -

i i

; raturmn }

1 i

1 1

1 i

Feads the data in
frequency table of the
sedaciad number from
MEemaory.

Sets the input mede of
frequency data. INSERT
i5 the mode o add
frequency data newly
before the selectad
frequency numbaer.
OVERWRT is the mode to
rewrita the data of the
selected frequency
number,

Daletes the data of the
selected frequency
number,

Sorts the data in
frequency {able in order of
low frequency.

{Carrier is not sortad.)

Heturns 1o the preceding
manu.

Exits from spurious measurement mode.

Selects IN-Band Spurious measuramsnt. Measuring
frequency, span, etc are automatically set according to
gach communication type.

PDC/NADG is for the frequency band close o a
cartier, and PHS is for the intensity measurement of
the spurious emission within the frequency band.
Spurious search starts from a carrier (the highast leval
frequency) and the measuremnent result of a maximum
of nine points is displayed in decreasing order of level.
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£ 1955 Apr 28 121 T Tnopand SF |

TH-BAHD _SPURIBUS (POC:

Extended
Measurement Data Span

Carrier, 800,000 HHz

2
3
4
5
6.
7
8
3

18,

-‘—-—--—--n--—-—-—-—-————-————-—------mmwmmmmwm———«(—-—-——

Extends the sweep span.

Twice extension span is add to the
L standard span. The extended span can
| bg set to 0 to 100MHz.

: When OHz is specified, a standard span
i is used. :

: When the extension span is & Hz

; (PDC/NADC)

: Sweep span
! (PHS)
:

]

I

I

I

t

f

3

I

I

]

§

i

.

RSSO U

i

Standard {(2MHz)

H

Sweep span = Standard {24MHz)
When the extension span is 1.5MHz
Sweep span = Standard + 3MHz

Quits the IN-Band spurious mode.

Returns to the preceding menu.

[ o o i Mot o o S ot s o i bt o o e e o S o T P o ki o L Ak Sl D P T T Ty o T e i S T — =
A
>
b
@
= |
jo
@
8

CAUTION f

1. Frequency number 1 is always the carrier frequency.

2. Spurious measurement range is -30dBm when Auto Levef Set in
8TD menu is OFF,

3. When signal under measurement js the burst signal, if the sweep
span of the extension span is oo wide then there may be case
where the signal level cannot be measured correctly.

Where possible, set the sweep span within the 1MHz,

| 7-76 : Nov 1/98
www.valuetronics.com



R3465 SERIES OPERATION MANUAL
5. Functions of MEASUREMENT Section

@ Power measurement function

TANSIENT bl Power 1 Selects power measurement (antenna
; power, leakage power at carrier OFF)
i function,

Selects antenna power measurement. Measure

i 1
' Antenna ! .
' i antenna power and the power in the frame.
i  Power
AR .
] E
1 ]
1 H Tue 1994 Hov 15 13:54
! : T P ot TR
| i Auto Level
{ i Hesult St
| i
; : Antenna Power :
I
! i
) 1
i ; Frame Power
' 1
E 8
1 t
i 3
1 {
2 : VG Tines
| i Parapeters T oFF
: . : Freauency T 835.000009 iz
N | Refersnce Level @ 0.0 d&n
] : fttenuator TO10.0 8
i
! : REF LEVEL :
1 : 2.2 dBm { quit T
! :
E .
E § Figure 7-30 Antenna power measurement screen
' i .
| e e i e e o
1 } .
: Auto Level | Sets the rnterngl reference level (REF
| . LEVEL) 1o a suitable value 1o
= Set ! measurement signal.
i poTTTT "
i b .
' I Bets averaging times of antenna power
; AVG Times | 9ing P
P : | measurement.
------------ ! !~ The setup range is between 2 and 32.

: r __________
1 b o e e o s g
1 % . i )
{ i Quit ! Exits from antenna power measurement
{ H ! mods,
v 1 i

Jan 12/96 777
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Carrier

OFF Power |

e e e 7 e e b 0 S S o P e ke o

7-78 .
uetronics.com

"I"""""""'""""‘“—""“"'"'""""""“““"‘““"‘"'"""'"""'""‘"‘“‘"""‘"""""“‘““‘““""‘i_

t
3
3
E

Selects Carrier OFF leakage power measurement.

CAUTION ¢
The measurement range of Carrier OFF leakage
power is under -30dBm.

- - - Corr OFF
CARRIER {HF POWER (PDC)
Result
Carrior N[ Hoan Power Frisger
R ET ]
ERY Trig
Slope
AVG Times
Paraneters | T OFF
Frequency 1.477086000 §Hz
Roference Level © -30.0 dBe
Attenuatkor P20 48
Gait

OV S R U

-y

i
i
i
{
!
i
1
I
I
I
I
b
i
|
| Slope
I
[
b
3
b
{
i
i
i
1
I

Figure 7-31

L.eakage power measurement
screen at Carrier OFF

Selects to measure in OFF section
(AUTO) detected in measurement timing
or to measure in OFF section (EXT)
specified by external trigger point. (Set
EXT when external wide band trigger is
used at PHS.)

Selects external trigger slope.

Sets averaging times of leakage power
measurement at carrier OFF. The range
is between 2 and 32.

Exits from Carrier OFF leakage power
measurement mods,

Jan 12/96
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TRANSIENT p-—3~! Modulation

.

Set

&, Functions of MEASUREMENT Section

! Selects modulation accuracy

' measurement function. Measures 8

* item parameters of carrier
frequency error, phase error, vector
error, etc. and display.

Tue, 1334 Nov 15 09

-]

WCE ATTIN ACORAGY (PHS)

Hodul ation

Damodulated Data
Burst fmplitude Droop
Garrier Fraguency Errer @
1/Q Grigin Dffset

Result
Magni tude Error
Phirse Erver B
Error Vector Hagnitude : N

Parapetars
Frequency ©1.895150600 &4z
Referenca Level | ~5.0 dBa
fttenuator 0.6 B

Auto Lavel
Sat

Quit

Figure 7-32 Modulation accuracy measurement

screen

Sets the interna! reference level (REF LEVEL) to a

suitable vaiue to measuremant signal.

Sets the averaging times of modulation accuracy

measurement,
The setup range is between 2 and 32.

Exits from the modulation accuracy measurement

mode.
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& Transmission velocity measurement

i 3 ; . .
TRNSIENT | Transfer 1  Selects transmission velocity
! I measurement. Displays
¢ Rate/Data ! transmission velocity error in ppm
““““ J‘ Tt and Mz,
Tue 1594 Hov 15 14:0G
BIT TRAMSFER RATE (PES) - ) B
fasto Level
Set
Result

Bit Transfer Rate Error

AVG Timas

Farameters : (oK
Frequency o 1.895150000 Gz
Reference Level : 0.0 dBr
attenuator 0B
. ICENTER
!1.89515@98 GHz Rl

Figure 7-33 Transmission velocity measurement

screen
. S
f Auto LeveE? Sets the internal reference level (REF LEVEL)to a
! ! suitable value to measurement signal.
Set }
e - Seis the averaging times of transmission velocity

1

AVG Times |  measurement.
! The setup range is between 2 and 32.
]

b e o o

T L e —

Exits from the transmission velocity measurement
maode.

ke o m

7.-80 Jan 12/86
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B Explanation of communication system setup

in order, cormmunication

By pressing TRNSIENT 2 STD
]
i
I

system setup menu is displayed.

Sets communication type and link of the signal under measurement.

Moo 1396 Jun 10 18070 SID
Heacurement parameter et
Link 1 Thi AT |
Syné Tupe : ; fihy _1
Hunber of Unique Yord: g o T
nigue Word "
Signai Type :
Moas Hods

Trigges Sowce

£XT Trigger Sippe . W{E} T
Root Hyquist Fitter m
Freg Hees Ronge FEIPOHAL
Autn Leval Set
STh Zd/Zic

return

Figure 7-34 Communication type setup menu

In the type of setup items, set a communication type cut of PHS / PDC /
NADC,
Depending on this setup, the foliowing setup items is changed.

CAUTION ¢

If only the type ftems are set when i’s measured in CW mode, the
setup conditions can be selected conformed to the corresponding
communicalion type,

| Nov 1/96 ' 7-81
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5. Functions of MEASUREMENT Section

@ When PHS is set,
Type : PHS

Link Direction : Set the direction of communication channal.
UPLINK ; Uplink channel.
DOWNLINK ; Downlink channel,

SYNC Type . Set for modulation accuracy and symbol rate
measurement.
UNIQUE WORD . Get synchronous by using
Unique Word.
NC UNIQUE WORD ;  Measure withoui using Unigue
Word.

Number of Unique Word  :  Set bit number of Unique Word,
' Set only when UNIQUE WORD is selected
at SYNC Type.
32 ; Setto 32 bit,
16 ; Setto 16 bit.

Unigue Word . Displays Unique Words which are fixed by
the setup combination of Link Direction and
Number of Unigue Word.

Link Direction N}meez’ of Unigue Word
Unigue Word
UPLINK 16 0X E149
32 0X BB899AFD
DOWNLINK 16 0X 3D4C
32 0X 5DEF2993
Signal Type . Continuous : Set for continuous wave in test.
Usually the signal of PHS is burst
wave.
Burst 1 Usually, set Burst,

Nov 1/96
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5, Functions of MEASUREMENT Section

® When PDC/NADC is set,

Type ;. PDC/NADC
Link Direction  : Set the direction of communication channel.
UPLINK i Uplink channel.
DOWNLINK ; Downlink channel.
VOX i VOX control (only for PDC)
SYNC Type 1 Set for modulation accuracy and symbol rate
measurement,
SYNC WORD ;. Get synchronous by using
Unique Word.
NO SYNC WORD ; Measure without using Unique
Word.
Codec . Set signal rate.

FULL BATE ; Set to full rate.
HALF RATE ; Set to half rate.

SYNC Word : Set only when SYNC WORD is selected for SYNC
Type.
PDC S1 to S3 and 57 to 89 can be set at FULL
RATE, and at HALF RATE, 81 1o S12 can be set.
NADC Sync 1 o Sync 6 can be set.

STD 27B/27C: it is effective only when PDC is set.
Select the standard template for Wave Form Trigger.
278 ; Atemplate pursuant to RCR STD-27B is set.
27C 1 Atemplate pursuant to RCR STD-27C is set.

® When PHS/PDC/NADC is set,

MEAS Mode . 1 Burst . Evaluate with 1 burst at modulation
accuracy measurement.
10 Burst . Using 10 symbol of burst rising,

evaluate the moduiation accuracy with
the average of 1C burst.

CAUTION ¢
The 10 burst cannct be selected for the
continuous wave.

Trigger Source @ AUTO ; Take the data in with internal timing.

For burst, trigger inside to take the data in.
EXT ; Take the data in with the external trigger.
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Ext Trigger Slope
Set only when EXT is selected for Trigger Source.
+ ; Take the data in when external trigger signal rises.
- ; Take the data in when external frigger signal falls.

Root Nyquist filier :
Specify if root nyquist filter is used or not when
modulation accuracy is measurad.
ON ; Measures with filter,
OFF ; Measures without filter.

Freq. Meas Range :
This is effective for the measurement of the
modulation accuracy, Transfer Rate, raise and fail of
the burst signal.

Expand ; Measurement frequency range is expanded.
Normal ; Measurement frequency range is not
expanded.

CAUTION ¢

When you measure the non-modulated signal, use
Normal,

Auto Level Set :  Select mode ON/OFF which sets internal reference
love! {0 a suitable value to the signal under
measurement automatically.

ON ; Sets reference level to a suitable value
automatically. Always checks the level before
starting each parameter measurement and
sets a suitable value,

{This function does not work at leakage power
measurement at carrier OFF.)

OFF ; Fixes reference level at the setup value, Set
the level manually or with "Auto Level Set"
soft key.

: 7-84 Nov 1/98
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6. Save Function

CAUTION ¢
in the TRANSIENT mods, the

o o e e —

key is invaiid except waveform screens (Wave
B Save function menu

SHIFT . BAVE

(- ] + RCL

1 i
! Save ! Displays the sub menu to save in the built-in backup
| Register |  memory.
bmmm mmmmm i
1"’ ————————— -t
Clear 1  Displays the sub menu to delete the data saved in the
Register i built-in backup memory.
1
1
1
[T 7
~SaveFile | pisplays the submenu for saving data in a memory
| card or built-in backup memory.
] i
R J
|
[Ty
| Clear File i  Displays the submenu for deleting files in a memory
E f card or built-in backup memory.
E |
e 4
I
i
' FEF 0.0 i AB e T E_BTak Friigm ter L] Clew
b Ho dBf
[ Clear
' CLEAR FILE iR}
| RG] /.f \\ List
i /’ Rag/F its
H
! 7
J I
! CENTER 30000 Mz SPRH 5.00 iz
| REW 100 kHz _VBW 100 kHz  SWP 50 mg AfF o Ralenss
; Lile List (RAM:/SVREL ... 56320 bytes frae Protect
H LT << File Tnformation >
' REE 02.0AT REQ_C1.DAT 1996/03/01
i RE®_03.pa¥ {PDC/PHS} Z1E2 bytes usad
: AEG_04 . DAT Setup? R
[ #59.05.041 Trece:  JHR[R I @ Jasal
1 RES_O8.DaT Linkt Line: PIEBIS X 2 Hi/7)
1 RES_O7.paT LUSS Freq: | 4
i REG_0B.DAT : Tk @“:
! REG_04.DAT COoRR Foctor [ERTGN ] 5
! REG, 10.04T Template:  [IERIGH] return
3
1 ot rensain—— o
1 .
! Figure 7-35 Digplayed drive list
i
¥
May 10/96 7-85
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v

Setup

Displays the tist 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 fist.

Frl 1996 Mar 1
FEF 5.0 dbn o TEe TBoBTark =1 Save
10 48/ Save
; Regioter
SAVE FILE
REGL @1 7
g 7 Clenr
Z flegster
KEMTER 30.00¢ Hitz SPaH 5,00 Wiz
REY 10D ki VBY 100 kiz _SWP 50 ps  ATT 10 4 Py
File list {RM:;SVRCL ) b&os fr‘eez File
RGBT BAT T L £4¢ File Information >>>
REG_01.BAT 1996/03/04, List
REG03.DAT (POC/PHS) 2012 bytes wsed gl |\ ite
REG, 04 . DAT Setup: i
PEG_05 DAT Trace: a La__m@i Davics
REG_06.DAT Limlt Line: [0 1 17 |72
PEG_07.DAT L0SS: Freq: el g
irrea: RR[on]
REG_08,DAT CORR Fact
REG,00.DAT actor RN o Setup
REG,, 10, DAT Teapiota:  [FR{on] HEM Card
Figure 7-36 Displayed drive list
Selects a drive for saving data (built-in backup

memory or memory card (A or B)).

Disgplays the submenu for formatting a memory card or
other operations.
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@& Save Register menu

SHIFT SAVE
& | -+ | RCL
. —
Save |
Register i
~~~~~~~~~~ 4
oo e -t
! i
; Save !
| REG#1 10 10 ;
i
e .
I
]
I
I
]
]
1
i
2 -~
i
, Save !
, REG#P |
3

# 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 1o change the content of [P
(instrument preset) 1o the currently set
conditions, saves data in IP register.

+ RCL

Clear

Deletes the contents in the register (#1 to
#10) allocated in the software menu.

Initializes the contents of 1P (Instrument
Preset} to the set condition at shipment.
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6. Save Function

& Save File menu

CAUTION ¢ - '

Each software key in Save File is availabie on the files in the device
selected with "Device RAMIA/B" key.

However, in the case that RAM {the buili-in backup memory) is
selected, the file name cannot be changed by Rename key.

SHIFT SAVE

@ + RCL

I 1
! Save !
i File |
1 |
b 4
FTTTTTTTTTS , .
| Save : On pressing this key, the selected items
I f of saving are saved as a file in a memory
5"_________5 card.
E' The file name can be changed by the
: T 1
' I Rename gy
V i I
Ao e o o 4
7-88 Jan 12/98
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6. Save Function

Displays the iist of the files (or the registers).
Displays the file name, title, 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.
Fr! 1996 M ]
REF 4.8 d8a AWrite A Blank ; - Save
Hgr Save
Reglster
oA Lk AN
R b A4 FARRY
- SN DA Y | Glear
z Reglater
i Seve File
CERTER 30,00¢ Mz SPal 5.00 BT
REY 100 kM VEW 100 k. SWY 3B pe  ATT 10 dB Py
File List (RAM:/SYREL ... 56329 b;tes free) File
HEG 01.0aT << File Information >»>
REG_ﬁ?.BnT RGG,:(M.DRT 1996/03/01 Ligt
REG_03.DAT {PBC/PHS) )ti,? byfasﬁ med Rog /1
Dovica
REG,06 .DAT %
REG_07.DAT ) B
REG_08.DAT
REG,,00.04T Setup
REG_10 DT WEN Cord

Figure 7-37 Displayed drive list

Sets a heading (title) for the saved data so0 as o be
distinguished from other data.

Enable/disable write protection for spacified file.

Changes the specified file name.

Pressing this key, key board dialog box for file name
input is displayed in the center of the screen. Select
charactars with data knob or step key and input the
characters by pressing the knob. Up to 8 characters
of file name can be input and set with ENTER key.
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e o e o

Selects which set conditions and measuwred data to
save with Dialog Box.

This function is used to arbitrarily set conditions,
although in general these are aulomatically 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 selectad;

Set conditions

Waveform data A or B {view trace)

Correction data {normalize trace)

User defined limit iines 1 and 2 (iimit line ON}
User defined corraction data 31

(Conv.LOSS vs Frag. ON)

Correction factor data

& Transient user definition template %2

e & 9 & 2

&

#1 1 Available for only BR3272.

%2 This is not available for PDC/PHS/NADC
measurernent.
(Option is necessary such as G5M measurement.)
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8. Save Function

& Clear File menu

CAUTION !

fach software key in Clear File Is available on the files in the device
selecled with "Device RAMIA/B™ key.

However, in the case thal RAM (the built-in backup memory} ig
selected, the operaiion by the "Clear” key is not deleting the files
but deleting the data in the files.

SHIFT SAVE

@ | - | RoL

Pressing this key delsetes a file specified
with data knob.

Displays the list of the files (ur the
rogisters),

Displays the file name, fitle, size, date,
write protection and the sort of the saved
data.

Selects a file {or register) with the step
kay or with the data knob referring to this
fist.

When specified file is write protected,
pressing this key cancels the write
protection.

A e o  vm

Jan Peme 791
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8. Save Function

& Selact item menu
SHIFT SAVE

Each item

On pressing this key, the following dialog box is
displayed and the items of saving can be selected.

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.

Setup SBave ltem

Betup
Trace
Lirnit Line

Template

Data Format

CORR Factor :©  [OFF

. [OFF]

7-82 .
ww.vafuetronics.com

1
1
1
|
f
4
t
3
3
£
H
i
i
1
i
i
]
i
]
i
1
i
i
i
1
1 o ) -
: LOSS:Freq : [OFF
3
E
]
]
1
1
i
1
i
i
i
i
a
|
[N

In general, selects which #tem to save
according to set conditions. The select
conditions are as jollows:

# 3atconditions @ ON
2 Waveform data A and B
view trace side
® User defined limit lines 1 and 2
© limit fine ON
® Conv.i0SS vs Freq.ON user defined
correction data @ LOSS vs Freq.ON
%
e Correction factor data
Correction ON
# Transient user definition template
OFF %2
%1 : Available for only R3272,
%2 : This is not available for PDC/PHS/
NADC measurement.
{ Option is necessary such as GSM
measuremnant.)

Returns to the preceding menu.,
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7. Recall Function
CAUTION ¢

List
I Reg/File

-
I

in the TRANSIENT mode, the i key is invalid excepnt waveform screens (Wave

1

Form screen/Specirum screen, etc).

Recall function menu

SAVE
HCL
P i : . -
v RHecall | Displays the sub menu to recall in the built-in back up
: Register ! memory.
b
|
b
i
Hecall ! Displays the sub menu for recalling data from a file in
Fila ' a memory card.
!

K
List : Displays the list of the files (or the registers).

Reg/File | Dispiays the file name, title, size, date, write protection
. and the sort of the saved data.

|
e meem
! Selects a file {or register) with the step key or with the
! data knob referring to this list.
1
;
Fri 1995 Her 3
: ¥ O e B e EL e - oy Recall
H 10 i Recall 1
H Reg inter
: RECALLTFILE AT
H EG_.@1 Iix ord
! i
!
l S— )
: : = Recail
i AR e Eald L : Fila
: CEHTER 30,000 Mt SPANH 5,00 Wi
1 26420 bytes free) |
: <4< File Information 23> I}
H REG_02.DAT REG_04 DaT 1596/03/01 i
i RES_03.5AT (POC/PHS) 2112 bytes used]
i REG 04, DAT Setup: "
' REG_05.DAT Trace: ; 56
) RED_06 .DAT Llnit Lina:
! REQ.07.047 1058 Frogt | A
| 5 | B
| 0.0, o LI ot
i RES_10.DAT Tomplste
i
: S
: Figure 7-38 Displayed drive list
I
I
¥
May 10/98 7-93
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7. Recall Function

E Sslects the embedded backup memory or the mamory
: card (A/B) as a drive 1o save.
i

# Feocall Register menuy

SAVE
RCL
A i
I Recall |
| Register |
b ;
H
o e e -
| Recal !
: eca | Recalls the current set conditions and
:HF;‘G#% io 10; other data from the register (#1 to #10)
o - gllogated in the software menu.
| Recal | Rgealls the setting condition made just
E on POWER | after switching on the instrument.
i
704 Jan 12/96
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7. Recall Function

& Recall File menu

CAUTION !
Recall File Is available on the files in the device selected with

“Device RAMIAIB” key.

SAVE
RCL

1 H
' Recall !
| File |
e M
4
3
3
b
: ! Prassing this key after selecting a file from
: Recali L the file list with data knob recalls sst
f ! conditions and measured data from the
e -+ specified fils.
7-35



WWW.V

R3465 SERIES OPERATION MANUAL

8. Calibration Function

Recall function

7-86
aluetronics.com

menu

SHIFT

oo TTTTT 3 '
b Cal Al Executes calibration items described below. After the
! : end of calibration, enters error correct mode.
R |
3
e -

i
!_ Total Gain | Measures absolute error under the condition of 300
! ' kHz resolution bandwidth and -10dBm, 1dB/DIV
b m 1 calibration signal output.
t
=TTy
i CAL ! ) .
{ ! Each item can be calfibrated separately.
i Each ltem
- ]
1 I
; P K .
: | Input At | Measures the input attenuator switching
: } 1 error and executes calibration,
| S !
i P i
! 't IFStep | Measures IF STEP AMP switching error
! ! AMP | and executes calibration.
| S !
| pTTTT T
! I RBW ! Measures IF filter resolution switching
| | Switching | error and executes calibration.
|
i pTTToT ]
| ! Log ! Measures the linearity of the axis of
{ | Linearity | ordinate in the range from 10 to 0.5
; b e 4 dBMIV in LOG scale on the screen and
' | executes calibration.
3 [ ] -
t 1 . 3
: I Amplitude | Measures switching error in the range
i ! MAG | from 10 to 0.5dB/DIV in LOG scale and
! e m + executes calibration.
1 H
1 T -
i ' ppw 1 Measures PBW (noise power bandwidth)
| ! ' in the range of 300Hz to 5MHz resolution
i } ! pandwidth to correct the noise level
: pooT T (NOISE/Hz) measured with the marker.
i ]
1 I
¥ ¥

Jan 12/86
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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 output in the range
from -10 to -30dBm in 0.5dB 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 freguency comparing device
with the analyzer and the external 10 MHz
reference signal source as follows.

External 10 MHz

The rear of the analyzer referance

10MHz REF

INFOUT
e Comparing device
{109 level)

| and change the data from

| =100 to 100 until the internal
| reference signai become
equal to the external 10 MHz
reference signal.

CAL

7-97
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8. Calibration Function

i
I
|
| S ;
| 1
| Store ! Uses fo store the setup data.
' ! Dialogue box is displayed by pressing this
b 1 key then select "Confirm" by rotating and
2 pressing the data knob.
; If it is not necessary to store the setup
: data then select "Cancel" by rotating and
: pressing the data knob.
A :
1 1
! return | The menu of the previous page is
E i displayed.

CAUTION f

Somatimes there is a switching noise in the equipment on executing
the calibration; it is caused by the swilching of the infernal
aftenuator.

Use the attached MC-6T as the input cable.

7-98 Nov 1/96
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9. System Functions

1 i

I i Selects whether internal (INT) or external (EXT)

| : reference frequency (10 MHz) to use.
L_.f When EXT is selected, external signal input through
} the REF IN/FCUT terminal on the rear panel is used.
} {Frequency error and level of input signal must be

: 5x 104 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
| teft side on the screen.

1

Sets date and time. Select an item with arrow key
and change data with ten-key or data knob.

Each data is set by pressing the knob or ENTER kay
after changing the data. The date and the time
becomse available immediately after the changing.

U U

PO USRL 11:- S ¥ - B o 1+ ) S 11 -‘ : ' \
PG e AW Tis TH BTAK Tt

10/ Wof 10K

Dats/Time 1 b g DatelTine

NS232

G811
4
Dibers

Trave
Puink

| IETTEE o1 |

L.
¥

P | heesds,
fi RET

ENTER 30000 WL Soadl 1000 wte B Revislon
RO 19 kile VEY 10 K S 50 ms  ATT 10 0 _

Figure 7-3% Setting the date and time

Sets conditions for R3-232.

T e

Nov 1/96 7-99
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9. Sysiem Functions
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Sets address for GPIB. Addresses from 0 to 30 are
available.

Moreover, the target device can be set at the tims of
pressing COPY key.

CAUTION /

if the power is turned off after the setling is
changed but the dialog Box is being displayed,
the setting is ignored.

Selects the number of points for trace data. Iniial
value is 1001.
Noie: Sometimes the current trace dala is

displayed temporally by the number of iis
point when the number point is switched.

Displays the software revision of this instrument.

Nov 1/986
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10. Window Function
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e ey

WINDOW

Window

ey

i
i
Marker i
I
I
|

R

S ke i e o oy

e

O P T

i S S o

Turns ON/OFF window display.

Note

The window of the upper screen
cannof be turned OFF in double
screens display mogds.

SBelecting POS makes it possible to
change the positicn of window. Selecling
WIDTH makes it possible to change the
width of window.

-Specifies a range for peak search and di3
down with marker.

ON uses the range in a window, while
OFF uses the range of set span.

Returns to the preceding menu,

Selects the spectrum display which uses upper and
owsr two screens.  In the lower half screen, a part of
the upper screen is enlarged.

"POS"Y varies the window position and
"WIDTH" varies the window width.

Cancels double screen display (ZOOM)

mode.

Aeturns to the preceding menu.

7-101
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10. Window Function

oS g TTR

Lt e s a wie n y n —

Upper and lower iwc screen display mode. Upper half
screen displays spactrum, 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
change the position of window. Selecting
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.)

ot e o o ——

! Cancels double screen display (F/T)
' mode.
1

R U}

Returns to the precading man.

Turns OFF screen disptay and returns from double
screen display mode to ordinary single screen display
mods.

Executes the selection of the active screen in
doubla screen display mode.

ESCREENE

Note

On pressing A . the upper screen

becomes active.

On pressing B . the lower screen

becomes aciive.

A frame is displayed around the scale on the aclive screen.

7-1027 .
aluetronics.com
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REMOTE CONTROL INTERFACE

This chapter explains external control via GPIB or RS-232

interface and GPIB command codes.

CONTENTS
1. Infraduction . ... ... L 5-2
2, GPIBBUS Functions . ... . ........... 8-5
3. Command Syiax . ......... ... ..... 8-10
4, StatusBytes .. ... ... .. B3-13
5. List of GPIB Command Codes ... ... ... g.22
6. Sampie programs .. ... L. 8-43
7. RS5-232 Remote Control Function . ..., .. 8-70
8. Batch Measurement Command for the
TRANSIENT mode of
the Transmission System .. .. .., ... ... 3-80
Nov 1/96
etronics.com
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1. Introduction

The spectrum analyzer 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
controfler. The analyzer also has a buiit-in control function, enabling easy configuration of small GPIB
systems. (Option)

B GPB

The GPIB iz a high-performance interface bus used fo connect the
measuring instruments 1o the computer.

The operations of the GPIB are defined by |EEE standard 488.1-1878.
Since the GPIB has a bus-configurad interface, it can specify a device by
assigning a specific address to each device. Up to 15 devices can be
connected in parallel 1o a single bus. GPIB devices have ans or more of
the foliowing functions:

& Talker
The talker is & device whicn is specifisd 1o send data to the bus. Only
onge active talker can exist on the GPIB bus,

& Listener
The listener is a device which is specified to receive data from the bus.
Multipie active listeners can sxist on the GFIB bus.

& Controlier

The comiroller is a device which specifies the ialker and listener. Only
one active controller can operate on the GPIB bus. Controllers which
control IFC and REN messages are called "sysiem controllers”.

The GPIB bus can have only one system confrofier on i, If there are
multinle controllers on the bus, the system controller becomes the active
controller, while other davices which have a conirel function operate as
addressable devices whan the system is started up.

The TCT (Take Conirol) interface message is used o set a conbrofler
other than the systern contreller as the active confroller. After setting, the
systern controller will become the non-active controfler.

The controller controls the entire system by sending interface massages
or device messages 1o each measuring instrument. The functions of the
MEeSsages are:

e interiace message: Control of the GPIB bus
8 [Dovice message: Control of the measuring instrument

: 8-2 . Jan 12/96
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8 GPIB Setup

| May 10/96
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1. Introduction

& Connecting GPIB
The following shows the standard GPIB connector. Secure the GPIB
connector with the two screws to prevent it from coming loose during

use.
GPIB Connector ] /

s

The following precautions should be observed when using the GPIB
interface:

@ The total GPIB cable length in a single bus systern should not
excead 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 can be connected o a single bus system.

e There are no restrictions concerning the method of connection
batween 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.

For example, the total cable length in a systemn with 5 devices should be
10 meters or lass (2 meters x 5 devices = 10 meters). The total cable
length can be distributed freely within the rangs of the maximum allowed
cable length. However, if more than 10 devices ars to he connected,
some of themn should be connected using cables of less than 2 meters so
that the total cable length does not exceed 20 maters.

B-3
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1. Introduction

& Setiing of GPIB address

o o et W

I GPIB |
Press | tCL |and | & 'keys.
sYs | Others |

__________

With ten-key, input GPIB address for this instrument.

Press| Hz | key to enter,

8-4 Jan 12/96
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2. GPIB BUS Functions

B GPIB Interface Functions

Code Description

Sk Source handshake function

AH1 Acceptor handshake function

T8 Basic talker function, serial polling function, listener-
specified talker cancel function

TED Without extended talker function

i4 Basic listener function, talker-specified listener cancel
function

LEOD Without extended listener function

SRt Service request function

Rt Remote function, local function, local lockout function

PRC .1 Without parallel polling function

DOt Device clear function

5TO Without device trigger function

C1 System controlier function
c2 IFC transmission, controller in charge function
C3 REN transmission function

C4 SRQ response function

: 12 Transmission of interface messages, control fransfer
- function

= Using open-collector bus driver

Note

1, C2, C3, C4 and C12 function only when the options are
pachkaged.

C0 {no system conlrolier function} is in the standard instrument
without conirolier option.

May 10/96 8-5
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2. GPIB BUS Functions

B Controller Functions

R3463/3465 has a system controller mode and an addressabie mode. The
features of each mode are as follows:

System Co.ntroller Mode Addressable Mode
{option 15)
At startup Active controlier Non-active controller
iFC Controliable Not controliable
REN Controllable Not controllable

To be active in the addressable mode, R3483/3485 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 systemn
controller only.

Interface messages are used o 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 controller sends a TCT interface message to
transfer control 1o the talker. This operation is called "pass control”,

When the system controlier sends an IFC interface messagse, control is
returnad from the active controller to the system controller.

. 8-6 . Jan 12/86
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2. GPIB BUS Functions

B Responses to Interface Messages

; May 10/96
www.valuetronics.com

The responses of the instrument to interface messages are defined by
[EEE standards 488.1-1978 and are described in this section.

For information on how to send inierface messages io the instrument,
refer to the instruction manual of the controlier to be used.

& Interface Clear (IFC)

The IFC message is transmitted directly o the instrument through a signal
line. The message allows the instrument fo 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 the
instrument is specified as an active controller at that time, control of the
GPIB bus will be removed from the instrument and transterred to the
system controller.

@& Hemote Enable (REN)

The REN message is transmitted directly to the instrument through a
signal line. i the instrument is specified as a listener when the message
is true, the instrument is in the remote mods. The mstrument remains in
the remote mode untl the GTL message is received, or the REN
becomes false, or the LOCAL key is pressed.

When the instrument is in the local mode, it ignores all the received data.

‘When the instrument is in the remote mods, it ignores all key inputting

other than LOCAL key inpuiting. When the instrument is in the LOCAL
LOCKOUT mode (LLO; sea Page &-8), it ignores all key inputting.

# Serial Poiling Enable {SPE)

When the instrument receives a message from external devices, it is in
the serial polling mods. if the instrurnent is specified as a talker in this
mode, it sends slatus bytes instead of normal messages. The instrument
remains in the serial polling mode until the SPD (Serial Poliing Disabie)
message or the IFC message is received.

When the instrument sends an SRQ (Service Request) message to the
controller, bit 8 {(RQS bit) of the response data is set to 1 (true). When
the instrument has finished sending this message, the RQS bit reveris to
0 (false). The SRQ (Service Request) message is sent directly through a
signal line.

@ Device Clear (DCL)
When the instrument receives the DCL massage, it performs the
following:
# Clearing of the input and output buffers
@ Resetting of syntax analysis, execution contro! and response data
genaration
# Cancaliation of all commands that pravent the remote command
from being executad next
% Cancellation of commands that are paused to wait for other
parameters

8.7
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2. GPIB BUS Functions

8-8
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It does not perform the following:
® Changing of data set or stored in the instrument
® Interruption of the front panel operation
e Modification or interruption of instrument operations being
executed
® Changing of status bytes other than MAV. (MAV becomes 0 when
the output buffer is cleared.) '

@& Selected Device Clear (S8DC)

The SDC message operates in the same manner as the DCL message.
However, it is executed only when the instrument is as a listener. In
other cases, it is ignored.

@ Go To Local (GTL)
The GTL message piaces the instrument in the local mode. In the local
mode, all the operations on the front pane! are available.

@ lLocal Lockout (LLO)
The LLO message places the instrument in the local lockout mode. I the
instrument is set to the remote mode in this mode, all the operations on
the front pansl 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 the instrument to the
local mode from the local lockout mode:

¢ Sending a GTL. message to the instrument

@ Setting the REN message to faise {In this case, the local lockout

mode will be canceled.)
® Switching on the instrument power again

@ Take Control {TCT}

if the instrument receives the TCT message when it is specified as a
talker, it becomes the active controller through “pass control”.  On
receiving the IFC message, the instrument returns to the addressable
mode.

May 10/96
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2. GPIB BUS Functions

B Message Exchange Protocol

The instrument receives program massages from controllers or other
devices through the GPIB bus and generates response data. The
program messages include commands, gqueries (commands used fo query
response data) and data.  The procedure used 1o exchange these
commands, queries and data is explained in this section.

& GPIB Buffers
The instrument is equipped with the following three buffers:

O Input buffer
The input buffer is used to store data temporarily for command analysis
{lt has the length of 1024byte but the input above it is ignored.)
Either of the following two methods can be used 1o clear the input buffer:
&  Switching on the mstrument power
&% Execution of the DCL or the SDC

O Cuiput buffer
The output buffer is used 1o store data which are to be read from the
controller {1024 bytes).
Either of the following two methods can be used to clear the ocutput
buffer:

# Swilching on the instrument power

& Execution of the DCL. or the SDC

# Message exchange
The following are the most important events when another controller ot
device receives messages from the instrument:

® Hesponse data are generated when a query is receivad.

)y 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 guery, the instrument generates data in the
e output buffer in response to it (that is, fo 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

8-10

The command program for R3485 command mode is defined in the
following format:

Header Space (space characters) . data -

, {commaj

& Header

Two types of header are available: common command header explained
helow 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 "2 in front and in the rear of a header makes a query
command.

@ Space (space character) _
One 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 muitiple commands

The instrument is possible to write multiple commands by separating
tharn with semicolons.

May 10/86
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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.

¢ Integer type: NA1 format

——zni { Symbot] = Number

® Fixed-point type:  NR2 format

X

——=1 [Symbol] = Number O Yol Number -
Floating-point type: NR3 format
] [ Symbol] 2 Number -w@ LN Number

Ele > [ Symbol] 5 Number .

: Note
Symbols at the beginning may be omitied.
May 10/96 _ 8-11
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8-12
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§ Units
The table below lists the units which can be used.
Suffixes Unit Cormmands with which Usable

GZ 10° Frequency
MZ 10° Frequency
KZ 108 Frequency
HZ 10° Frequency
MY 10° Voltage
MW 109 Electric power
DB 10° B ratio
MA 107 Electric current
sC 10° Second
MS 10° Second
us 10° Second

May 10/86
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4. Status Bytes

The instrument has a hierarchical status register structure in compliance with |EEE standard 488.2-
1887, which is used to send various device status information to the contreller. This chapter explains
the operational models of the status byle and event assignments.

B Siatus Register

May 10/96
tronics.com

& Siatus Register Structure
The instrument employs the status register mode! defined by IEEE
standard 488.2-1987 and consists of a condition register, an event
register and an enable register.

Condition register Event register Enable register
¢ 0 b & = 0
1 1 - & 1
n-1 =t n-1 - & «—— n-1
n = n \»— &= n
I
OR e 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, nc data can be written or read into this
register.

(O Ewvent 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 until 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.

8-13
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4. Status Byies

(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 registers. Any data can be written into these registers,

The OR of the result of the AND operation is

The summary is written into the following

@ Status Register Types
The following three types of status register are used in the instrument:

Refer to page 8-15 for further details.

(1} Status byte register
{2} Standard event register
(3) Standard operation status register

The figure below shows the arrangement of the status registers in the

instrument.

Standard operation
Status register

Status byte
register

OPR

M35

Standard event register

......

Qutput buffer

RQS

ESB

MAV

UCAL

|

Service regquest

8-14
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OPREVT? OPR
15
14
Program Runaing \
13 -4
i
|
12 -
\\ﬁ\
|
11
\‘\\
Auto Level \
Failure \\
9 Y
Printing \\
g Al
Averaging
"f b
*¥ESR? - - %ESE
6 - i e e 7 S .
> / Pawer (n — *STE? *SRE
5 | 6 i~ 7
| e OPR —
4 = 5 - 6
Measuring 3 /fl Command Error 3 B8 1 RS 3 SR
3 L) + 4 5 |
Sweeping : /!/ Bxecution Brror ESE : 1
2 “A/ levice Dependent| > | i
1 Brror | MAY (N
i 2 3 b
Query Error > V)
0 1 1 2 P
Calibrating Reguest Control > /
— 0 1 w’/
(3} Standard operation {peration Compiete f
status register L 0 =
(2) Standard event register Uncal Status
(1) Status byte register
May 10/986 8-15
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4, Status Bytes

8-16

W

ww.valuetronics.com

B Event Enable Register

Each event register has the enable register to determine which bit to be
available. The enable register sets the corresponding bit in decimal
value.

e Set of Service Reguest Enable Register © "BRE
& Set of Standard Event Status Enable Register : “ESE
e Set of Operation Status Enable Register ;. OPR

Example © Only the Measuring bit in the operation status register is made

o 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 ;"OPR18" {The exampie of the program in
MN38BASIC.) ,

QUTPUT 708 :"OPR16" (The example of the program in
the series of HP200 and 300.}

Example : OPR {the summery of Operation Status Register) bit and E5B
{the summery of Event Status Register) bit of the status by‘te
ragister are mads to be available.

MSS bit of the status byte register insst in 1 when OPR bit or
ESB bit is set in 1.

PRINT @8 ;"*3RE180" (The example of the program in
NE8BASIC.)

QUTPUT 708 "*SRE160" (The example of the program in
the series of HP200 and 350.)

May 10/96
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B Standard Operation Status Register

& Cvent register
The event register for the standard operation status is used 1o 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.

4. Status Bytes

bit Description
15 Abways 0
14 Program running Set to 1 when the built-in BASIC
language stops.
13 1o 11 Always 0
10 Auto Level Failure | When the setting of Auto Level is
failed, t is sel.
g Printing Setto 1 at the and of printing.
8 Averaging Set 1w 1 when averaging finishes.
706 Always 0
4 Measuring Set 1o 1 at the end of ssquence
measurement.
3 Sweseping Set 1o 1 when sweeping finishes.
2101 Always 0
0 Calibrating Set to 1 when calibration data
acguisition finishes.

May 10/96
www.valuetronics.com
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4, Status Byles

Status Byie 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
explaing the status byte register.

The figure below shows the structure of the status byte register.

Status byte register

RQS

OPR| 6 |ESB IMAV ] 3 2 1 |UCAL
MS3S

SRQ enable register
@

7 ¥ 5 4 3 2 1 0 & —->M85

8-18
aluetronics.com

The register has the same functions as the status register explained in
Page 8-13, except with regard to the following 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 cannat be changed.

@ Bit 6 (MSS) of the status byte register writes the RQS of the service
request.

The register responds to the serial polling from the controller. Cn doing
s0, 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 hits are not cleared until each
factor has been resel to 0.

When the *CLS command and the 32 command are executed, the status
byte register, the RQS bit and the MSS bit can be cleared.

May 10/96
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4. Status Bytes

The table below explains the meanings of the bits in the status byte
register.

bit Dascription

7 PR ¢ The OPR bit is a summary of the standard
operation status register.

& MSS ® The ROS bit is true when the M38 bit of the
status byte register is set to 1. The MS3E bit is
the summary bit for the entire status data
struciure.

@ The serial poll cannot read oui the MSS bit,
(However, the MSS bit is understood to be 1
when the RQS bit is 1.)

® To read the MSS bit, use the common
command *STB?.The *5TB? command can read
out bits 0 1o 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 cannotl become 0 until all the
unmaskad factors in the siatus register structure
have bsen clearad.

5 ESB ® The ESB bit is a summary of the standard event
register.

4 MAV ® Summary bit for the output buffer.
@ This instrument doas not work with it

3to1 & Always §

0 UCAL |e 3etto 1 when sweep is so fast as o cause
signal levs! airor.

: May 10/86 8-19
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B Standard Event Register

The table below shows the assignments of the standard event register.

bit Description
7 Power on Set to 1 when this instrument is
switched on
& Always 0
5 Command Error Set to 1 when the purser finds a syntax
..... error,
4 | Execution Error Set to 1 whan ths system fails to

axecute the instruction received as a
GPIB command for some reason {(such
as out-of-range paramater).

3 Device Dependent | Set to 1 when errors other than
Error command errors, exscution errors,  or
TQUery errors occur.

2 Query Error Set to 1 when no data exist or data have
been deleted when the controler
attempts to read out data from this
instrument,

1 Request Control Set to 1 when this instrument is required
o be the active controller.

0 | Operaticn Complete | Not used.

820 ' May 10/96
www.valuetronics.com



R3465 SERIES OPERATION MANUAL

5. List of GPIB Command Codes

Note on Table

® An asterisk (7 in the Listenser Code column indicates that it is a function that neads
the input of the numeric data following the code.
® A plus sign {+) in the Output Formats column indicates that multiple data items are

OLDLL.

#  AUTOMANUAL or ON/OFF in the Qutput Formats colurnn indicates that the code
outpuis 1 or U, respectively.

L

means impropriety.

All frequencies are in Hertz {Hz), and all times are in seconds or fractions of a
second. And the levels arg output in the setting display unit.

Talker request

Function Listener code Remarks
Cods Dutput format
Center freguengy OF * CF? Freguency
CF Step size cg cs? Fraguency
CEStep AUTO [ CA ]! CAY L AUTOMANUAL
Freguenoy offset size FO FOF Frequency
Frequancy offset ON FON *
Frequency offset OFF FOF
P Freguency span Spo# Spy Frequency
£2 | e oo mn = v s o o s i e bt e e e e et e b e e e o b e e o b e
Slfwspan o __| PS e
E Zero span 3 -
Start frequency FA® FA? Fragquency
Stop frequency FB* FB? Frequency
Pre-selection
Auto peaking PPA - Only 334635
Manual paaking PpM * PRM? integer Only R3465
Preselector 1.76G PRESL 8TD - Only R3465
3.0G PRESL EXTD - - Only B3485
s el

May 10/96
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5. List of GPIB Command Codes

(cont’d)
Talker request
Function Listener code Remarks
Code Output format
Raference level B I Ll L RL? Level b o]
Yasan oo~ oor | ot T
1: 5 dB/
2: 2 diy/
3 1dB/
_________________________ 4 0.5dB/ _ .
ONEAR T T e T T e R
1 X2
2. X5
3 X190
LINEAR x1 Lid -
LINEAR %2 LL2 -
LINEAR x& LLB -
~ Li?_\_IEAR “x‘![} _ LL1D -
eforence lovel gy unit | - onite T T o @sm T }
. - UN? 1: dBmV
° - AUNITS? 2 dBuV
'g, 3 dBuVemf
& 4: dBpW
@ Y
o W
dBm AUNITS DBM -
KSA - -
U -
dBmy AUNITS DBMY -
KSB -
UM -
dBuV AUNITS DBUV - -
KSGC - -
uu -
dBgVemt UE - -
aBpwW Uw
volts AUNITS V -
KS8D - -
walls | e} AUNITSW L e e e = ]
{evel offset RO * RO? Level
Level offset ON RON # -
Levet offset OFF ROF - -
f 8.-22 . May 10/96
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5. List of GPIB Command Codsas

{cont'd)
) Talker request
Function Listener code Remarks
Code Output format
Sweep mode SWM? 0 Normal & full
‘ 20 Single & ful
H Normal & window
21 Single & window
Window ON WDROSWP GN -
OFF WDROSWP GFF N
Normai CONTS -
SN -
Single SNGLS -
sl -
T
2| Reset& Start SR -
| Tako sweep (Single swespaction) \TS L oo b ooiooh]
& | Gate Position GTPOS * GTPOR? Time data
&
2
&y | Gate Width GTWID ® GTWID? Time data
Gated SWP ON GT8W?P ON GTSWP? ONAOFF
OFF GTSWP OFF
Gate Source
iF Signal GTSRC IF GTSRC? 0 iF Signal
EXT Gate in GTERC GT - i EXT Gate in
EXT Trigger GTSRC EXT - 2 EXT Triggsr
Gate Source Blope + GTELP + -
GTSELP-
Trigger mode - T™? 0: FREE RUN
1 LINE
ViDEG
External
May 10/96 8-23
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5. List of GPIB Command Codes

{cont’d)
Talkar request
Function Listener code Remarks
Code Qutput format
FREE BUN T FREE
FR -
LINE TM LINE -
L -
<
2
= VIDEQ V1 -
5
O External ™M EXT - -
o
] EX - -
=
D Trigger siope - TRIGSLP + -
- TRIGSLP -~ -
Tdagerkevel | LIS TR ]
SWP Sy # SW? Time
ST * 8T? Time
SWF AUTO AS A3? AUTOMANUAL
RBW RE #= RE? Fragquency
RBW AUTC BA BA7 AUTOMANUAL
REW : SPAN CORS * GORs? Ratic
RBW ; SPAN ON CORS ON * -
5 RBW : SPAN default CORS OFF -
T b o e e e et e e o o e e e i e e e e e et et e e e e b e
Z|vaw VB * VB? Fraguancy
o<
C‘S VBW AUTO VA VAT AUTOMANUAL
VEBW : RBW COVR* COVR? Ratio
VBW : RBW ON COVR ON* «
VBW : RBW default COVR OFF
Couple All AUTQ AL AL? AUTO/MANUAL
ATY AT * AT? Level
ATT AUTO AA AAT AUTO/MANUAL
i__ ___________________________________________________________________________
';E MIN, ATT ATMIN * ATMIN? Level
MIN. ATT ON ATMIN ON * E
MIN. ATT default ATMIN OFF -
§-24 May 10/96
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5. List of GPIB Command Codes

{cont'd)
) Talker request
Function Listener code Remarks
Code Ouiput format
Trace A TA? {Lower byle}
0 write
1 view
2: blank
3 A-DL-A
4 A-B-rA
5 B-A-sA
{Upper byte}
0 nothing
1:  +max hold
21 averaging
3 + min hold
A write AW -
A view AV -
A blank AB -
A max hold AM - -
| A min hold AMIN -
% A averaging AG * AG? Imeger
= start AGR -
stop AGS -
pause AGP -
continue AGC -
1 tims AG1 -
continue AGO -
Trace A clear CWA -
Trace Math
AXCHB ACHB -
A-Besp TRO -
B-A-»A TR1 -
| ADLeA ] TR? :
Trace B TB? {Lower byte)
1 view
2 blank
{upper byte)
0. nothing
B store BSTORE -
B view BvY
B blank Be
May 10/98 8-25
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5. List of GPIB Command Codes

{cont’d)
) Talker request
Eunction Listener code Remarks
Code OQutput format
8 Measurmant point
® 501 point TFS - -
- _ TPL - -
16071 point
Detecior mode - DM? G: Normal
- DET? 1: Positive
2. Negstive
§ 3: Sample
go_g Normal DTN
2 DET NRM
8 Positive pDTP
o DET POS
= Negative DTG -
DET NEG -
Sample DTS - -
DET SMP - -
Limit iine
X-axis
ARBRS LIMPOS ABS LIMPOS? o] ABS
REL LIMPOS REL REL
Y -axis
ABS LIMAPOS ABS LIMAPOS? 0 ABS
REL LIMAPOS REL 1 REL
T
ON LAN LMTA? ON/OFE
2 OFF LAF
w| Limitline 2
‘_"Ej ON LBN LMTB? ON/QFF
,.._.,MQF;FM....,_ LBF
Takia ’ty;)e selection | | T TTTTToTpTTTommmmmmmmmmmmmmme s
Freguency domain LIMTYP FREQ LIMTYP? G6: FREQ
Time domain LiMTYR TIME 1 TIME
Limit line 1
Table input LMTAIN * 3¢ waf L
Table delete LMTADEL
Limi line 2
Table input LMTBIN # 3% *=F, L
Table delete LMTBDEL -
K-ans shift LIMBFT * LIMBFT? Frequency or time
Y-axis shift LIMASFT * LIMASFT? Level
#: Table data is described foliowing this code for LMTAIN or LMTBIN,
Table data is forrmed by the frequency, time and level.
Refer to the programming example of PC-6 (8-45 page) for guideline.
8-26 . Nov 1/96
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&, List of GPIB Command Codes

{cont’d)
Talker request
Function Listener code Remarks
Code Cutput format
Pass/Fall judgment
Judgment result? . PFJ? 0: FAIL
i: PASS
Judgment result? {details) - OPF? 0: FAIL
1: UPPER
o 2, LOWER
= 3: UPPER&LOWER
€ 4: ERROR
it Read out Fail point
{oper side - FPU? The number of Fail point. [ Maximum 256
< CRIFR > + Frequency. sets,
Level <CRAE>,
Do a repeat of them until the
number of point.
tower side - FPL? The same as Upper side.
% Display line - DL ? Lavel
3 Display fins ON DLN * - -
Al Digplay line QFF DLF . -
Marker ON MN #* MN? g Marker off
' MKN * . 1. Normal marker
2 AMarker
Marker frequency MF? Frequency
Marker Level - ML7? Lawveal
Frequency -+ Level MFL? Frequency + Leval
5 | Mormal marker MKN *
= MK * MK? Fraquency
i)
=[amarker mos 1 I
MT * MT? Fraguency
Fixed Marker FX? ONFOFF
Fixad Marker ON FXN
Fixed Marker OFF FXF -
1/AMarker REDLY? Qperation value (Note)
1/aMarker ON REDLT ON
1/aMarker OFF REDLT OFF -
May 10/96 _ §8-27
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5. List of GPIB Command Codes

{cont'd}
‘ Talksr request
Function Lisiener code Remarks
Code Qutput format
Signal track 5437 ON/QRE
Signal frack ON SGN -
Signal frack OFF SGF -
Peak Search MKPK -
P35 .
NEXT paak MKPK NH -
NXP .
NEXT peak loft MKPK NL - -
NXL -
MEXT peak right MEPE NB -
NXR -
MIN search MIS -
NEXT MIN NXM
% RSt S n
2 Continuously peak
[
= Continuously peak ? - op? ON/OFF
Continuously peak ON CFN R
Continuously peak OFF CPF -
Peak range
Normal PEN - -
Lipper side PSU - -
i.ower side P3L -
Peak aAY div Dy oy? Real value (0.1 1o 10}
Marker display
Relative valus display MDR - -
Absotutemvglue d's§p~la_y_ L MDA _— - L -
Active marker movement
Trace A MKTRACE TRA MKTRACE? 0: Blank
Trace B MKTRAGCE TRE - 1: Trace A
___________________________________________________ 21 raceB 4
Marker OFF MKOFF -
MO
8-28 May 10/96
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5, List of GPIB Command Codes

{cont'd)
- Function Listener code Talkor requost Remarks
Code Chatput farmat
Muiti Marker
Mutti Marker ON MLT MLT? ON/AOFF
Multi Marker OFF MG -
(Active marker shitt | Y R * = Froquenty |
MK *
Muldh Marker Ne.1 ON MLNY * -
Multi Marker No.1 OFF MLFY
Muld Marker No.2 ON MLMN2 *
Muli Marker No.2 OFF MLFZ -
Mulii Marker No.3 ON MLN3 * -
Multi Marker No.3 OFF MLF3 -
Mulii Marker No.4 ON MLNg * -
Multi Marker No.4 OFF MI_F4 -
Muti Marker No.5 ON RLME * - -
= Multi Marker No.5 OFF MLFB -
g Muiti Marker No.6 ON MLNG * - -
2| Multi Marker No & OFF MLF5 )
Multi Marker No.7 ON MLNT # .
Multt Marker No.7 OFF MLF7 -
Mult Marker No.8 ON MLINB * -
Mulii Marker No.8 OFF MLFg .
Mutli Marker No.g ON MILING *® -
Multi Marker No.8 OFF MLF2 -
Multi Marker No.10 ON MLMN1O * -
Multi Marker No. 10 OFF MLF189 -
Mult Marker al frequency | -] misF? | Frequency |- 10 items + |
AMKR
Multt Marker all level - MLSL? Lavel 10 Hams +
e o o e e e o e e e e e OMKR__
Paak list
Peak list frequency PLS FREQ
Peak fist loval PLS LEVEL
Peak list off PLS OFF -
Peaak list output - RKLST? cnt, frequency 1,
levell, . frequency n,
leveln: n=cnt
May 10/96 8-29
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5. List of GPIB Command Codes

(cont’d)
Talker request :
Function Listener code Remarks
Code Quiput format
MEKR~>
MKR—CF MKCF -
MC -
MKR-—REF MKRL -
MR .
MKR A->SPAN MTSP -
DS -
MKR—Harm MKHM
MH -
MKR—CF step MKGCS - -
MO . .
MKR &A—CF step MTCS .
M1 .
8
x I MKR A—CF MTCF -
)
=
MKR —=MKR step MKMKS
M2 R
MKR A-MKR step MTMKS -
M3 .
[WKAslep size |1 MPM * | vee T T Fequeney |
MKR step AUTO MPA MPA? AUTO/MANUAL
SEAK SOF i e e O
PEAK -—»REF PKAL
e e e
X 0B down width MKBW * MIKEW? Lavel
X dB down XD .
X dB down left xDL . -
X dB down right XDR -
X dB relative DGO . -
X dB abs. left DCA R -
X dB abs. right Doz .
8-30 May 10/96
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5. List of GPIB Command Codes

{cont'd}
) ) Talker requast
Function Listener code Remarks
Code Cutput format
X dB execulion state - De? 0 Relative
. 1. Absolute {left)
2 2: Absolule (Right)
S| Continuously tB down? - CDB? OFF/ON
Continuously ¢B down ON CDB ON
Continuously dB down OFF CDB OFF -
Measurgment window - WDO? ONIOFF
-3 SRR SRR | WNT L JONOFF
G| Window ON WDO ON R
z WN -
g Window OFF WDO OFF -
= WF -
Ol Gamrpoion X [WIK e TR T[T Ry [
Slwindowwitn | woxz | wox? ] Froquency | ]
= | Couple to Marker CPLMK ON CPLMK? ON/OFF
CPLMK OFF -
Multi-screen
Multi-screen ZO0OM [MLTSCR ZM -
5 FT MLTSCR FT -
2 RESET |MLTSCR RST - -
P window position ZMPQS = ZMPOS? Fraquency or time
E| window width ZMWID ~ ZMWID? Fraguency or time
= Upside screen SCRSEL TRA - -
Downside screen SCRSEL TRB - -
Levsl Correction CR? ON/OFF
o ON CRON
g OFF CR OFF -
- 1able input CRIN * 3% - #a |
table deletion [CRDEL
= Recall RC/REG nn/ Max eight
& RC/HFie name/ characters for
= the file name.
ol Save SVIREG _nn/ - "nn” of
(i" BV/File name/ "REG_nn” is
from 01 to 10
o|belote DEL/REG_ nn/ “
% DELFile name/ -
0
= instrument Proset P - -
g

#:.  CRIN sets the rable data after this code. The iable data is organized with the frequency and

the lavel,

May 10/96
uetronics.com
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www.valuetronics.com

{cont'd)
Function Listener code Taker roquest Remarks
Code Output format
Printer output
Giradation mode PRT GRY
. Mo gradation standard PRT MOL
_% raduction PRT MOS
a Printer command selection
ESC/P PRTCMD ESC
HP PCL PRTCMD PCL
Execution HCOPY
Plotier output

The object to be plotted
All information PLALL - -

Only wave form PLTRACE

Split size
Full size PLPICH - -

Two part split PLPIC? - -
Four part spiit PLPICY - -

Plot positions Mode changes
Center PLMID - - to full size.
ieft PLLEFT - Mode changes

5 Right PLRIGHT - o the two part

% spiit.

e Upper left PLUPLEFT Maode changes
Upper right PLUPRIGHT o four part
Lower fefi PLLOWILEFT split.
tower right PLLOWRIGHT

Moving for plot positions
Automatic PLAUTO - -

Manual PLMAN -

Address mode
Specifying talk only mode PLTALK ONLY - - Spacifying
Address PLTALK ADRS - - talker and

tistenar
adddress is
necessary by
the conirclier,
8-32 May 10/96
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5. List of GPIB Command Codes

{cont’d)
. . Talker request
Function Listener code Remarks
Code Quiput format
Execution plot PLOT
5 HCORY -
zf; OPTPLOT - - Plot is carried
out from
OPT15,
trnage mode
Color HCIMAG COL -
Giray scale HOIMAG GRY
monochrome HCIMAG MON
RLE comprassion
O HCCMPRS OFF -
2| on HCOMPRS ON .
& Fite No. HOELE * . . *:
E Specily file Mo
o by HOFiLE
before
Exacution HCOPY - exacution
three digh
integer of 000
0 999,
Dievice selecton
Printer HCDEV PRT -
:“ Plotter HCDEV PLT -
£ Filea HCDEV MA . - MA:
;{ Memory card
§ drive A
] FileB HCDEY MB - - M-
%’ Memory card
drive B
Exacution hard copy HCOPY -
Calibration Other
.................. % GAL ALL CLA - Commands ars
g Total gain cal. CLG ; invalid during
8 linput ATT cal. CLATT . tho exacution
ITo i of CAL.

the leval.

| May 10/38
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#: ORIN sets the ratle data after this code.

The table data is organized with the frequency and
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5. List of GPIB Command Codes

{cont’d)
Taiker request
Function Listener code Ramarks
Code Quiput format
IF step AMP cal. GLSTEP - - Other
IT% - - commands are
RBW switch cal. CLRBW - - invalid during
IT2 - - the execution
Lag linearity cal CLLOG - - of CAL
iT3 - -
AMPTD MAG cal, CLMAG - -
174 -
PBW cal. CLPBW -
16
5| Calibration level CLA» CcL? tevel (-10 to -30 dB)
@ (0.5 dB Step)
% f compensation - FC? ON/OFF
© f compensation ON FC ON
FCN
f compensation OFF FG OFF
FCF
CAL compensation ce? ON/OFF
CAL compensation ON CC ON - .
CCN -
CAL compensation QFF GG OFF - -
CCF - -
Calibration of the internal CLREF * CLREF? Integer {-100 to 100) Record for
raference CLREF 2999 - - satup valua
Memaory cand MA: (AD or
o | Memory card inftialization MM /A / . - MB: () is
bt available for
i MMI /8: / the drive
5 1ALL copy ALLCOPY /A B: / - - name.
é Drive select DEV /RAM: / - -
DEV AL/
DEV /B /
Labei - LB? Character string Max.30
characters
Label ON LON fese / Enclose a
- | Labe! deletion LOF character with a
_f% stash (/).
.t Note: End with
the character
unabie to
display
§-34 Nov 1/96
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5. List of GPIB Command Codes

{cont’'d)
. Talker request
Function Listener code Remarks
Code Cutput format
Data input correspondence
Otc9 Oiog - -
| {gecimal paint) . ___L SO RN e e D
GHz GZ -
MHz MZ
kHz KZ
| Hz HZ - -
v
:g my MY - -
mwW MW - -
dB ratio o8 - -
mA MA - -
Second 5C - -
Milli second M3 - -
Micro second Us - "
ENTER EMT - -
Trace data VO
Mamory A output {ASCH) - TAA? 5 bytes + delimiter 1 point
(BINARY) - TBA? 2 bytesx 1001 (or 501} points £O1 signal
§ Memory B outout (ASCH) - TAB? 5 byles + delimiter 1 point
o (BINARY) - TBB? 2 bytesx 16071 (or 501ipoints | EOQ signal
o
[
F 1 Memory A input  (ASCI) TAA - . 1 point
(BINARY) TBA - - EQI signal
Memory B input  (ASCH) TAB - - 1 point
(BINARY} TBB - - EQ1 signal
Power Meas
Average Time PWTM * PWTM? Integer(1 to 988}
c Average Power ON PWAVG ON -
= | Average Power OFF PWAVG CFF - -
é Average Power? . PWAVG? Leve!
o
Toial Power ON PWTOTAL ON -
Total Powser QOFF PWTQTAL OFF - .
Toial Power? - PWTOTAL? Level
May 10/96 8-35
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5, List of GPIB Command Codes

(cont'd)
) Taiker requast
Function Listener code Hemarks
Code Cutput format
Channsl Power M PWCH ON
Channst Power OFF PWCOH OFF
PWCH? tovel
Carner Power ON PWCARR PWCARR? Level
(F3) {MIF?} Freguency
(ML7Y Lavel
GCounter COUNT? OMNOFF
Courtter value - CMNRES?(MF?) Freguency
Counter ON COUNT ON
Resoiution » 1 kHz CNO
100 Hz CH1 -
10 Hz CN2 -
1 Mz N3 -
Counter OFF COUNT OFF -
CNF
g _________________________________________ e et e e e e s o e e o e o S
= Sound Mode - SbMD? ¢ QFF
& abp? 1: ON{AM)
73]
2 ON(FM)
Sound ON(AM or FM) SON -
Sound ON(AM) 1 5AM -
Sound ON{FM) SFEM - -
Sound OFF S0F -
Yolume SDV * 3DV? integar 18
Volume{Maximum} WX -
Volume(Middie) VD -
Volume{Minimum) VN - -
Pause ime Pu = PU? Time
SQELCH SQE # SQE? Level
SQELCH ON SQE ON * - -
SQELCH OFF SQE OFF - -
Noise/Hz N NE? Frequency
dBmHz ON NiM -
dBuVIvVHz ON NI -
dBeHz ON NIC - -
Moiseftz OFF NIF -
Noise/Hz value - NIRES? (ML?) Level
8-386 May 10/96
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5, List of GPIB Command Codes

www.valuetronics.com

{cont’d)
] Talker request
Funghion listener code Remarks
Code Output format

Misc

Error Number output ERRNO? Integer Refer ta etror

numbears of the

Deliriter message list,

CRLF <EO0I> DLO

LF DL1 -

<EQI > DL2 - -

CRLF D3 -

LF <EOI» Dra -

Service raguest

Interruption ON 50

interrupton OFF 31

Siatus clear 32
g Sarvice reguest mask RQ3 * RQS? Decimal correspending to
= SRQ bil

Product type - VER?

Product type (character strings} - TYPE? character strings + dalimiter

- TYP? character atrings + delimiter
Revision output REV? character strings + delimiter
Refarence signal source
{Internal) RE . .
(External) RFE - .

CW-0BwW QOBW % [%]
OBW (sxecule) OBW aBwW? <OBW %, OBW vaiue, FC> | OBW value [Hz]
DBW % OBwW * - - FC Hz]
OBW avy times AVGEOBW # AVGOBW? Integer
OBW avg times ON AVGOBW ON -

OBW avg times OFF AVGOBW OFF - -
0OBW satup  {User) QBWST USR - -
(Define) OBWST DEF -
{Manual) QBWST MNL -
(STDy OBWST 8STD .
May 10/96 8-37
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5, List of GPIB Command Codes

{cont'd}
) Tatker request
Funetion Ligtener coda Remarks
Code Quiput format
CW-ACP i1 to ud {dB}
ACP (sxecute) ACP ACGP? <, 1,2, u2, 13, U3 >
ACP CS ADCH # -
ACP BS ADBS # -
CTUTAGE setup | (Usen | ey e e e
{Define} ACPST DEF -
{Manual) ACPST MNL -
{STD) ACPST STD -
ga: AGP soreen  (Full ACPSCR FULL .
{Sepa) ACPSCR SEPA -
AGP graph ON ADG ON -
____________ oFf ____apeorr Lol
CW-HARM flHz
HARM (axecuts) HARM HARM? <, 142,12, .. 110, 110> is[ci:gi::id
HARM Fund HRMFND * HRMFND? Frequency L as one set.
HARM Number HEMNUM # HEMNUM? integer Max. 10 set
output
Number of set
sauals number
of HRMMUM?.
Device 1D output - *DN? Maket name {character string}

Device type (character string)

0, revision (character string)

(Example: ADVANTEST,
_______________________________________________________ Rsags 0 80n) | ]
Devioo iaization _________| st L
Ciearing of status bytes and |*CLS -
related queves 1 b e

;% Accessing of standard event|*ESE YESE? Decimal number corresponding

*é stalus enablo register to mach bit in the register

B|Reading and cearing of standard |+ EsR? | Dol nomber coresponding |

2| aventptatus epableregioter | Lo | togachpitinteregiser ||

g Accessing of service raguest|*SRE *GRE? Decimal number corresponding

© enable register 1o sach bit in the register
Roading of satus byie and MSS | - | 5182 | Demas mamber coesponding ||
bit 1o each bit of slatus byte
Access;r:g mog ”ooe{aii;; s:;;’tzls orn | OF:!;‘? nnnnnnnn Se;imal l:u;’l;t;wr;)rresponéi;g mmmmmmm
enable register ta each bit in the register
Roading and oarng of operation | | oPREVT? | Docimal mumber comesponding | |
status register to each bit in the register

8-38 Nov 1/96
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B GPIB code of TRANSIENT mode

5, List of GPIB Command Codes

Talker requsst

www.valuetronics.com

Function Listener code Remarks
Code Qutput format
Operation mode Ccw SETFUNG CW SETFUNC? 0 Ccw
TRAN SETFUNC TRAN 1 TRANSIENT
Gommunication system PDG |MODTYR PDC  |MODTYP? | o . eoc | ]
PHS MODTYP PHS 1 PHS
_______________ NADC__[MODTYPNAOG | | 2owaDc L
Communication direction  UP LINK UP LINK? 0 up
DOWN | LINK DOWN 1 DOWN
________________ vox_ funkvox | o |lzoavox | ]
Communication rate FULL CODEC FULL CODEC? 0 FULL
mmmmmmmmmmmmmmm WALE _fCODECHAE | Lo owAE L
Sync word PDC SYNC Snini1-12) | SYNC? 0 31
NADC 8YNC Sn(n:1-6) §
None SYNC NO 1 812
] Unique word PHS-160 UNIG B16 UNIG? ) Baz2
3 PHS-32b UNIG B32 1 B1g
| I Mone _____ qumano Ll Ll
D Burst number 1-burst NBURST B1 NBURST? 0 : B1
____________ toburst__ weumstse | L osoamo Lo
Signal type {PHS only)
Continuous wave MEASMD CONT MEAZMD? 0 BURET
_______ Bustwave | ____|MEASMDSBURST | | oo coNt L]
Roof nyquist filter RNYQ ON RNYQ? ON/OFF
______________________ anveore |l
Measurement frequency range
NORMAL FREMNG NORM FRRNG? 4] NORM
BN ] FRRNGEXP | c ] R G R
Ao level
Execution (Except wavetorm) AUTOLVL -
Exscution (Waveform) AUTOWFL -
Auto Level ON ALS ON -
LAuelevelofE | MSOFE L el
Standard type (PDC only)
RCR-27B RCR278 -
RCR-27C ROR27C -
Nov 1/96 8-39
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5. List of GPIB Command Codes

{cont'd)
) Talker request
Function Listener code Remarks
Code Output format
Average
oBwW TAVGOBW * TAVGOBW? integer
ACP TAVGACP * TAVGACP? Integer
Mod Aco TAVGMOD TAVGMOD? Integer
Transfer Rale TAVGETR ™ TAVGTR? Integer
=1 1o 32,
1:0FF
Antenna Power TAVGAP™ TAVGAP? integer
Carrer Off Power 1 TAVECRT | TAVGOR? | dteger L
Trigger
Mode AUTO TRGMODE AUTO -
EXT TRGMODE EXT -
SOFTWARE | TRGMODE SOFT
w
é EXT Trigger Slope + TRGMSLP BISE
'"g - TRGMSLP FALL .
0
% Source FREE TRGSRC FREE
% VIDEO TRGSRC VIDEO -
2 i TRGSAC I - .
£ EXT TRGSAC EXT -
Slope + TRGSLF RiSE
- TRGSLP FALL -
Level TRGLVL ™ . integer
"% {0 10 100)
Source Monitor
ON TRGMON ON -
OFF TREMON OFF . -
ON/OFF? - TRGMON? 0 OFF
1 ON
Position TRGPOS ™ - - intager
ey {0 to 100)
Delay Time TRGDT* TRGDT? Time
Limit Ling Copy Table LMCPSL STD -
LMCPSL USR - -
8-40 May 10/96
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5. List of GPIB Command Codes

{cont’d)
) Talker reguest
Function Listener code Ramarks
Code Qutput format
Display Control
Window position DOPOS ™ DCPGE? Tims
Window width DOWHEY DOWID? Time
T-Zoom ON DCZOM -
TzoomBeset | DeRST | ]
Bpurious
Recall Table RCLSTHL 1/2/3 - -
Save Table SAVSTBL 1/2/3 - -
Edit Table SPUFREQ ™, "2 B
@ 1:F1 o F15
;:J? *2:Frequency
% Delete Table DELSTBL Deletes a3
] S SN R R | selocte table.
g Spurious Trigger
95 Mode AUTO  {TRSPMD AUTO -
§ EXT TRSPMD EXT - -
=
EXT Slope + THREPSLP RISE - -
- TREPSLP FALL -
Carrier OFF Trigger
ode AUTG | TRCRMD AUTD - -
EXT TROAMD EXT - -
EXT Slope + TRCRSLP BIBE - -
mmmmmmmmmmmmmmmmm coofmRemsteral Lol ]
ACP measurement mode FRED | TACPMD FREQ
TiME TAGPMD TIME
IN-BAND Snurious
"""""""" Extended Span IBEXSP * IBEXSP? Freguency
May 10/96 8-41
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5, List of GPIB Command Codes

{cont’d)
) Talker requast
Function Listener code Ramarks
Code Output format
PASS/FAIL PASS/FAIL
Test ON PFC ON - - testing is
available o
OFF PFC OFF - - use in OW
Continuous mode? . PFC? 0 OFF mode.
‘g 1 ON
? Screen selection (when two - -
21 screens are displayed) _
EF: Upside screen PFJ A - -
g Downside screen PFJ B - -
% Test conclusion? - PFJ? s} FAIL
£ 1 PASS
Test conclusion? {Datails) - OPF? 0 PASS
1 UPPER
2 LOWER
3 UPPER&LOWER
4 ERROR
ACP (PDC/PHS) - TACP? <bpwr, pl1, pl2, put, PDC/PHS
pu2, mi1, mi2, pit o mu2
mut, muz > {ds]
§
@ ACP (NADC) . TACR? <bpwr, pi1, pi2, pi3, NADRC
= put,puz, pus, pH to mud [dB}
% mit, mi2, mi3, bpwr is
;5) mut, mu2, mu3 > [atways 0.
o
=
* Quiput the resulted value
o Peak Data position (pi-
n, pu-n) when the mode is
FREQ.
8-42 May 10/96
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5. List of GPIB Command Codes

{cont’d)
) ) Talker request
Function Listener code Remarks
Cade Cutput format
Waveform WAVEFM -
Spectrum SPCT -
OBW TOBW
ACH TACP - -
Spurious SPUR .
Antenna Powsr TXPWR -
Carrier OFF Power OFFPWR -
Modulation Accuracy MODAGC E
Transfer Rate BTR - -
IN-BAND Sgurious IBSPR -
Measuremant of the same itlem Si - -
oBw - TOBW? Froquency
TOBW2? < obw, fc, power >
{Hz, Hz, dBm)
Zlace - TACP? <ppwr, plt, pl2, put, pu2, pi1 to
i mi1, mi2, mul, muz> | mu2 [d8]
é:_; Burst Amp Droop - BUDRP? Level [dB/symbot] bpwr is
= ' always
% Frequency Eror - FREQERR? Frequency G.
B
= | /Q Origin Offset - KQOFS? Level [dB]
Magnitude Error . MAGERR? Nurnerical value [%}
Phase Error - PHERR? FPhase {degree rms}
Error Vector Mag. - ERRVECT? Numerical value[%, rms]
Bit Bate Emor - BITRERR? n1, n2 {%, Hz)
Carrior OFF Power - OFFPWR? pl, p2 (dBm, nW}
Antenna Power - TAPWR? < Apl, Ap2, Fp1, Fp2>
(dBm, mwW, dBm, mW}
Spurious - SPULVLY? < N-point, {1, 11,.. fn, In> { [Hz]
| [dBm]
Mod Accuracy - MODACC? <BADrogp, F. Err, 1Q-0ff,
Mag-err, Ph-err, EVM >
IN-BAND Spurious - IBSPR? <M-point, 11, I1,.. in, In>
Nov 1/98 8-43
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6. Sample programs

N8BBASIC is used in PC9801 series and HP-BASIC is used in HP200 and 300 series.

Sample programs for PC801 series (GPIB address = 8}

Example PC-1 ©  Master reset the instrument and set center frequency to 30 MHz.
10 ISETFCHSET REN '’ Execute interface clear and remote enable.
20 PRINT @8;"iP" ' Execute master reset.
30 PRINT @8;"CF3om2” © St 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 IFCHSET REN '

20 PRINT @8;"FAI00KZ" T Set start frequency to 300 kHz.
30 PRINT @8;"FBBo0KZ" " Set stop frequency to 800 kHz.
40 PRINT @8;"FONBOKZ" * Sat frequency offset to 50 kHz.
50 STOP

50 END

Example PC-3 :  Set reference level to 87 dBuV, & dB/div and RBW to 100 kHz.

10 ISET IFCISET REN

20 PRINT @8;"UU RLB7DB" " Set REF tevel to 87 dBuV.
30 PRINT @8;"bbsDhB" T Bet 5 dBidiv,
40 PRINT @8;"RB100KL" © Set RBW to 100 kHz.
50 STOP
60 END
Exarmpie PC-4 @ Assign numeric value to variable.

10 ISET FCUSET REN ’

20 SPA=8A=108=20=20 * Assign a set value to each variable.
30 PRINT @SPA"CF" ATMZ" " Set center frequency to 10 MHz.
40 PRINT @SPA;"SP" B, "MZ" *  Set frequency span to 2 M-z,
50 PRINT @SPA;"AT",C,"DB" " Set ATT to 20 dB.
B0 STOP
70 END
8-44 May 10/96
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8. Sample programs

Example PC-5 :  Save set data to or recall it from register 5.

10 ISET IFCUSET REN

20 TITLE$="R3465 SPECTRUM Analyzer" *  Define a labsl.
30 PRINT @8;"CF30MZ SP1MZ DTP" " Set each data.
A0 PRINT @8;"LON" + TITLES + "/ " Label ON
50 PRINT @8;"SV/REG 05/ * Bave values in registar 5.
80 PRINT @8;"CF1GZ S5P200MZ" * Change center frequency and frequency
span.
70 PRINT @8;"RC/REG 05/ © Recall valuss from register 5.
80 STOP
80 END
Example PGC-8 :  Input data to the table for limit line 1 and turn limit line 1 ON,

10 ISET IFCISET REN
20 PRINT @8s;"iP"

30 PRINT @8;"LMTADEL" ' Delete the table for limit ling 1.
40 PRINT @8:"UU” ' Set units to dBV.

50 ’

60 PRINT @8:"LMTAIN 25MZ,49.508" " Input data for limit line 1.

70 PRINT @8;"LMTAIN 35MZ.50.508"

80 PRINT @8;"LMTAIN 35MZ 51.5DB"

90 PRINT @8;"LMTAIN 58MZ,52.5DB"

100 PRINT @8,"LMTAIN 56MZ,54 308"

H10PRINT @8;"LMTAIN 85MZ,55.9DB"

120PRINT @8;"LMTAIN 658MZ,57.0DB"

130PRINT @8;"LMTAIN 88MZ,58.0DB"

140PRINT @8;"LMTAIN 88MZ,60.5D8"

150PRINT @8:."LMTAIN 76MZ,63.008"

1BOPRINT @8;"LMTAIN 75MZ,64.0DB"

170PRINT @8;"LMTAIN 82MZ,64.8DB"

180PRINT @8:"LMTAIN 82MZ,64.708"

190

200 PRINT @8:"FAOMZ FB100MZ" ' Set start frequency and stop frequency.
210PRINT @8;"LAN" * Turn limit line 1 ON,
2203TOP

230END

w May 10/96 8-45
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5. Sample programs

Example PC-7 : Sample measurement with gated sweep
10 ISET WCISET 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 10M8" ' Bet gate width {o 10 ms.
50 PRINT @8;"GTPOS 10US" ' Set gate positien {0 10 us.
B0 PRINT @8;"GTSWP ON" * Turn gated sweep ON.
70 END

Sample programs for HP200 and HP300 series (GPIB address = 1)

Exampie HP-1 :  Master reset the instrument and set center frequency to 30 MHz.
10 GUTPUT 70t;"1P°
20 QUTPUT 701;"CF30MZ"
30 END

Example HP-2 1 Set start frequency to 300 kHz and stop frequency to 800 kHz, and add 50 kHz
as fraquency offset.
10 QUTPUT 761;"FA300KZ"
20 QUTPUT 701;"FBEOOKZ"
30 QUTPUT 701;"FONBOKZ"
40 END

Exampie HP-3 :  Set reference level 1o -20 dBm (5 dB/div), resolution bandwidth to 100 kHz and
detector mode to Posi.
10 OUTPUT 70%;"RL-20DB"
20 QUTPUT 701;"DD5OB"
30 QUTPUT 701;"RBIGOKZ"
40 OUTPRUT 701;"DTP"
50 END

: 8.46 May 10/96
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6. Sample programs

Example HP-4 ;  Set trigger mode to SINGLE and sweep time to 2 seconds, and position a
marker at the maximum level for each sweep.
10 OUTPUT 701;"8"
20 QUTPRUT 701;"8SW23C"

3¢ OUTPUT 70%;"SR” | Start sweep.

40 WAIT 2.5 I Wait for sweep end (or use service request).
50 OUTPUT 701;"PS" I Marker peak search

60 GOTO 30

70 STOP

80 END

Example HP-5 :  Set to MAX HOLD (A),

QUTPUT 701;"AM" I Setto DIRECT.
Example HP-8 ;  Accessing the files
OUTPUT 701;"RC/REG__ 05/ : ! Recall the register 5. -
QUTPUT 701;"RC/A: A /SVRCL \/FILE__010.DAT/ ! Recall values from the card.
OUTPUT 701;"SV/REG__02,PDC Measure/" [ 8ave values with the iitles.
Note

The method of accessing files with AC, DEL, 8Y cormmand is in the same format.
To specify the device name, be sure to specify its full pass name inciuding the direclory
name.

‘ May 10/96 8-47
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6. Sample programs

B 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 itam
"Others” in GPIB code list). Once set, mxx?" command continues to be
valid untit it is changed the next.

(1 of 2)

QOutput format

Frequency + DDDDDEDDDDDD E+XDCRLF
T T [
1 2 3 4

@ Data size (1 to 3) is maximurm 19 bytes, and the unit is Hz.

Example) Specify "CF?" and output as center frequency.

Lavel +DODDDDDD EXDCRLF
T ) T
1 2 3 4

® Data size (1 to 3) is maxirmum 19 bytes, and the unit corresponds fo each
UNIT setting.

Example) Specify "ML?" and output as maker levei.

< Bupplement >
1 = Sign (a space for plus sign; "-" for minus sign)
2 = Mantissa of data
3 = Exponent of data
4 = Delimiter (CR/LF in initial setting and it can be changed with "Din” code.)

8-48 May 10/96
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8. Sample programs

(2 of 2)

Output format

Time +DDDD EXDCR LE
T 1 i 1
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 DODD CRLF
T T
2 4

® The maximum byte of the data size corresponds to the maximum size of
the output data.

Example) ON/OFF status is output or Averaging count is cutput.

< Supplemsnt >

1= Sign {a space for plus sign; "-" for minus sign)

2 = Mantissa of data

3 = Exponent of data

4 = Delimiter (CR/LF in initial setting and it can be changed with "DLn" code.)
May 10/96 8-49
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6. Sample programs

Sample programs for PCS801 series (GPIB address = 8)

Example PC-8 :  Output marker leve!l (numerical variable)

10 ISET FCHSET REN '

20 PRINT @8;"CF30MZ SP1MZ MK3OMZ" ' Center frequency, frequency span, marker
ON

30 PRINT @8;"ML?" ' Marker level?

40 INPUT @8;ML ' Read marker level.

50 PRINT “MARKER LEVEL = "ML * Digplay the resuit.

86 STOP

70 END

Sample result: MARKER LEVEL = -16.22

Example PC-9 :  Qutput center frequency (character variable)
10 ISET IFCUSET REN ’
20 PRINT @8;"CF?"

30 INPUT @8,CF8 ' Read center frequency.
40 PRINT GF$ : ' Display the resuli.

50 B8TOP

80 END

Sample result: 30.000E +6

Example PC-10:  Output level and its unit
10 ISET IFCISET REN ’
20 PRINT @8;"RL?"

30 INPUT @8,RES " Read REF level.
40 PRINT @8;"UN?"

50 INPUT @8;UN " Read unit for leval.
60 PRINT RES," : ",UN ' Display the result.
70 STOP

80 END

Sample resylt: 0.0E+0:0

8-50 May 10/96
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8. Sample programs

Example PC-11:

10 ISET IFCHSET REN ’

20 PRINT @8;"CF30MZ SP20MZ" * Set center frequency and frequency span.
30 PRINT @8;"MKBWEBDB FS XDR" " Execute B dB down.
— 40 PRINT @8;"MFL?" " Read frequency and level for marker position
B 50 INPUT @8;MF ML ' at the same time,
80 PRINT "MARKER FREG = ";MF;" : MARKER LEVEL = ";ML
70 8TCP
80 END

Execute 6 dB down and then output frequency and level values (multiple items).

Sample result: MARKER FREQ = 400000 : MARKER LEVEL = 1.16

Example P(-12:

10 IBET IFCISET REN ’

20 PRINT @8;"CF30MZ" " Set center frequency and freguency span
30 PRINT @8;"8P1oM2"

40 PRINT @8;"MK30MZ"

Execute CW-OBW and cutput the result.

50 PRINT @8;"0OBW" ' Read peak level.
6C PRINT @8;"0OBW?"
70 INPUT @8;PER,OBW,FC " Read 2nd peak level.
80 PRINT "OBW (";PER;"%) = ";0BW;" : Fc = "JFC
80 STOP
100 END
Sample result: OBW(89%) = 171006 : Fo = 2.503E +07
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Example PC-13:  Qutput level values for the maximum, 2nd and 3rd peak points of the signal.
10 iSET IFCISET REN ’
20 PRINT @8;"CFOMZ" * Set center frequency and frequency span
30 PRINT @8;"SP100MZ"

""""" ) 40 PRINT @8;"PS"

50 INPUT @8;"ML?"

60 INPUT @8:A *  Read peak level.

70 PRINT @8;"Nxp"

80 INPUT @8;"ML?"

g0 INPUT @8;B " Read 2nd peak levsl.

100 PRINT @8;"NxXP"

110 INPUT @8;"ML7?"

120 INPUT @8,C *  Read 3rd peak lovel,
130 PRINT"ist PK = “;A&" s 2nd Pk = “;B" : 3rd PK = ";C
140 5TOP

180 END

Sample result: 1stPK = -9.44 : 2nd PK = -10.06 : 3rd PK = -11.84

B-52 May 10/96
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Example HP-7 © Output marker frequency {integer}.
10 OUTRPUT 761;"MFE?”
20 ENTER 701A

30 END
Sample result: A=1.8E+9
Example HP-8 :  Output center frequency (character siring).
10 DIM AS[30]

20 QUTPUT 701, CF?"
30 ENTER 701;A%
40 END
Sample result: A$= 1.234567E+9

Example HP-8 © Qutput status of the level unit.
16 QUTPUT 701" UNP"
20 ENTER 701;A
30 END
Sample result: A=2 (dBuY)

Example HP-10:  Output frequency and level values for marker position at the same time (multiple
values).
10 OUTPUT 701;"MFL?"
20 ENTER 701;MfMi
30 END
Sample result: Mi=18E+9 MI=-85.15

Example HP-11.  With NEXT PEAK function, read 2nd and following 10 peak levels of the signal.
10 DI MI(9)
20 OQUTPUT 701,"PS"
30 FORI=0TOS®
40 OUTPUT 701;"NXP"
50 QUTPUT 701;"ML?"
60 ENTER 701;MI(h
70 NEXT |
80 END

Sample result: Mi(0Y=-65.01 MI{1)=-58.22 --MI(9) =-70.26
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8 1O of trace data

Trace data on the screen includes the data for 1001 or 501 points on
frequency axis. For inputting/outputting these data, it is necessary to
transfer data for 1001/601 points from leftmost one {start frequency) in
order. Each level point is expressed by an integer from 1782 to 14592,
{However, when the waveform exceeds the upper iimit of the vertical
scale, a value greater than 14582 is transferred.)

14592
A
Trace data / \
value / \
[
- == 1702
ot
1 101 201 301 401 501 80% 701 801 801 1001 .
{51) (161) (151) (261) {251) (301) (351} {401} {451) @HO1} (point)
No. of data points

Figure 8-1 Relation between screen grid and trace data

ASCII 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 points to 1001.
8-54 May 10/96
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YO method Content

ASCH format DBDDD CR LF

!

Data for Delimiter

one point

5-byte data without header

Input GPIB code Output GPIB code
Memory A TAA TAA?
Memory B TAB TAB?
Binary format |DDDD .. ... .. L Db ___Q + EO%
T Deiimiter
Low-order byte for 1st point Low order byte for 1001st/501st
point
High-order byte for 1st point ' High-order byte for 10018¥/50%st point

Fach point data is divided intc two parts: high- and low-order bytes. EQI signai
is attached at the end of the data for continucus 1001/501 points.

\\ Input GPIB code Qutput GPIB code

Memory A TBA TBA?

Memory B TBB TBE?

May 10/66 8-55
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Sample programs for PCS801 series (GPIB address = 8)

Exampie PC-14:  Output data frorn memory A in ASCH format.
19 ISET IFCHSET REN ' Execute interface clear and remote enable,
20 DIM TR{1001)
30 PRINT @8;"DL0 DTG * Set to negative detector.
40 PRINT @8;"TAA?" * Bpecity ASCI cutput from memory A,
50 FOR =0 T0 1000
80 INPUT @8; TR} " Fetch data for 1001 points.
70 PRINT ;" =";TR{})
80 NEXT |
90 END
Sample result: Tr(0)=5208 Tr{1)=5210 ... Tr{998)=5311 Tr(1000) = 5298

Example PC-15:  Quiput data from memory A in binary format.

10 ISET IFCISET REN " Exscute interface clear and remote enable.

20 DIM TR{1001)

3¢ PRINT @8:"DL2 DTG" * Sst to negalive detector.

40 PRINT @8;"TBA?" * Bpecify binary output from memory A.

80 WBYTE &H3F,&HBF &H3E,&H48; * Cancel listener and address PCY801 to #30 as

BG » listener and this device 10 #8 as talker.

70 FOR |=0 TO 1000

80 RBYTE ;UPLO > Repeat fetching data, high-order bytes for 1001
a0 TRy =UP?256+ L0 " points and then low-order bytes for 1001 poinis.
100 PRINT L7 ="TR()

110 NEXT |

120 WBYTE &H3F,&H5F; T Cancestl listener and talker.

130 STOP

140 END

Sample result: Trid)=6312 Tr(1)=6319 .... Tr(999) = 6208 Tr(1000}=86211
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Example PC-16:  Input data to memory A in ASCH format.

10 ISET IFCISET REN ' Execute interface clear and remote enable.
20 A=0:ST=3.14/100
30 PRINT @8;"AB TAA" " Specify ASCI input to memory A

— 40 FOR =0 TO 1000
50 N=INT(SIN(A)000) + 5000

80  A=A+ST

70 PRINT @8N

80 NEXT |

90 PRINT @8;"AV" ' A VIEW
100 STOP

110 END

Example PC-17:  nput data to memary A in binary format.
16 ISET FGHSET REN " Execute interface clear and remote enable.
20 DM DT{1001)

30 A=0IST=3.141100

40 PRINT @8;"AB CWA TBA" ' Specify binary input to memory A,

50 FOR1=0T0 1000

80 DT{l}=INT(COS(A)S000) + 5000

70 A=A+ST

B0 NEXT I

30 " Cancel listener and address PC9801 to #30 as
100 " talker and this device to #8 as listener.

110 WBYTE &H3F,&HEF &HS5E &H28;DT{0)%256,DT% () MOD 255

120 FOR I=1 TO 989
130 WBYTE ; DT()¥266,DT(}) MOD 256 ' Transfer data, first high-order bytes and then

140 NEXT | ' low-order bytes.
150 WBYTE ; DT{1000)256,0T{1000) MOD 256(@ "When the last data is input, send EO! signal.
160 PRINT @8;" AV" " A VIEW
170 3TOP
180 END
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Sample programs for HP200, HP300 series (GPIB address = 1}

Example HP-12:  Output data from memory A in ASCII format.

10 DIM Tr(1000) I Reserve 1001 variables,

20 QUTPUT 701;"DL3" ! Set delimiter to CR LF.

30 OQUTPUT 701;" TAA?" | Specify ASCIt output from memory A.
40 FOR1=0TO 1000 | Repeat data fetching 1007 times.

50 ENTER 701;Tr(l) |

B0 NEXT! i

7¢ END

Sample result: Tr(0) =5208 Tr(1)=5210 ... Tr(999)=5311 Tr(1000)=5298

Example HP-13:  Output data from memory B in binary format.

10 DM Tr(1000) [ Reserve 1001 variables.

20 QUTPUT 701;"DL2" i Set delimiter 1o EQL

ac OQUTPUT 701;"TBB?" ! Specify binary output from memory B.

40 ENTER 7071 USING "% W' Tr() | Repeat word type conversion and data fetching till
50 END I EOlis encountered.

Sample result: Tr(0) =6312 Tr(1) = 6319 .... Tr(999) = 6208 Tr(1000) = 6211

Noie
For ASCIl data, be sure to set the number of /0 operalions to 1001.For binary tala, reserve
data for 1001 points, and set EQI for delimiter.
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6. Sample programs

Example HP-14:  Input data to memery A in ASCH format.

10 INTEGER Tr{1000) 1

20 OUTPUT 701;"TAA" ' Speciy ASCI input to memery A.
30 FOR{1=0TO 1000 ! Repeat mputting variable Tr (1001 variabies reserved)
40 QUTPUT 701;Tr(l} ! 1001 times.
50 NEXT I !
60 END
Note

It is necessary {o seif fo VIEW mode before executing the program. After the program has
been executed, pressing VIEW key again enables to check the resulf of input.

Example HP-15:  Input data to memory B in binary format.
10 INTEGER Tr(1000) !
20 QUTPUT 701;"TBB" I Specify binary input to memory B.

30 QUTPUT 701 USING "#W";Tr(N,END | Inpui 1001 pieces of word size data and attach
40 END I EOI following the last data.
Note

# is necessary to set to VIEW mode before execuling the program. After the program has
been sxecuted, pressing VIEW key again enables to check the result of inpuf.

Note
For ASCII data, be sure to set the number of /O operations fo 1001,
For binary data, reserve data for 1007 points, and set EQI for delimiter.
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@ Example of the program with using the siaius byte
Sampla programs for PCSB01 series (GPIB address = 8)

Example PC-18:  Execute single sweeping and wait the end of the sweeping (in the case of not
using SR signal)

o 10 1SET IFCIUSET REM © ' Send IFC signal and set REN signal in 1.
20 5PA=8 © o Bet GP-IB address {8} in a variable.
30 PRINT @3PA;"SI ' Setin the single sweeping mode.
40 PRINT @SPA;"OPR8" ' Make Sweep-end bit of operation status
50 " ragister enable.
80 PRINT @SPA;"CLS" " Clear the status byts.
70 PRINT @SPATS" ' Begin the sweeping.
80 1OOP ’
30 PRINT @SPA;"STB?" : INPUT @SPAS * Head the status byts,
100 IF (5 AND 128) =0 THEN GOTO 10O0P  *  Wait until the operation status bit (end of
110 T sweeping) is set in one.
120 STOP

Example PC-19:  Execute CW-ACP measurement and begin the reading of the resuit after the
measurament is endsd.

10 ISET IFCHSET REN " Send IFC signal and set REN signal in 1.
20 SPA=8 " Set GP-IB address (8) i a variable.
30 PRINT @SPA"ACPST MNL" ' Set the condition of ACP measurement in "Manual’.
40 PRINT @SPA;"CF1500MZ" © o 3et the center frequency in 1500MHz.
50 PRINT @SPA;"SP250K2Z" " Bet the frequency span in 250kHz,
B0 PRINT @SPA"RB1KZ; VB3KZ" °  Set RBW in tkHz and VBW in 3kiHz.
70 PRINT @SPA"ST208C" ' Set the sweeping time in 20 seconds.
80 PRINT @SPA;"ADCHSE0KZ" " Bet the channsl space in 50kHz.
80 PRINT @SPA"ADBS2Z1KE" * Bet the band width in 21kHz,
100 PRINT @SPAOPR16™ ' Make the Measuring bit of the operation
110 * staius register enable.
120 PRINT @SPACLSY " Clear the status byte.
130 PRINT @SPA;"ACP" " Begin ACP measurement.
140 LOOP
150 PRINT @SPA™STB?" | INPUT @SPA;S ' Head the status byte.
160 IF (S AND 128)=0 THEN GOTO "LOCP 7 Wait the end of ACP measurement.
170 PRINT @SPA"ACP?" " Demand ths output of the result of ACP measurement.
180 INPUT @SPALGUP " Read the resuit of ACP measurement.
190 PRINT "-50K:":LO:" -50K:";UFP’  Display the result of the Measurement.
200 STOP '
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Example PC-2G:  Read the peak frequency and the level on every end of single sweeping. (In the
case of using SRQ signal.)
— 10 ISET IFCUSET REN * 8end IFC signal and set REN signal in 1.
20 SPA=8 ' Set GP-IB address (8) in a variable.
30 PRINT @SPA;"SI" " Set in single sweeping mode,
40 ON SRQ GOSUB *S5RQ " Define the SRQ inderrupt processing routine.
50 PRINT @SPA;"*CLS" " Clear the status byle.
80 PRINT @SPA;"OPRS" ' Make the Sweep-end bit of the operation
status register enabls.
70 PRINT @SPA;"GRE128" " Make the Operation Btatus bit of the status
byie enable.
80 PRINT @SPA"S0” * Specify the sending out mode of SRQ
signal.
S0 LOOP
100 SEND =0 * (lear the Sweep-end flag.
110 PRINT @SPA;"TS" " Begin the swesaping.
120 SRQO ON ’ . T "Make'the SRQ interruption of PG enable.
130 "WINT
140 IF SEND = 0 THEN GOTO "WINT © o Wait until 5RG interruption ocours,
180 PRINT @SPA"PS" T Exscute the peak search,
160 PRINT @SPA;" MFL?" " Demand the output of the marker data,
170 INFPUT @SPAME ML " Read the peak frequency and the level.
180 PRINT "Peak Freg';MF" Peak Level";ML ' Display the read data.
180 GOTO 1LOOP " Repeat the sweeping.
200 '
210 "83RQ TSRO irderrupl processing rowtine.
220 POLL BPAS " Read the status byte.
230 SEND =1 ' Bet the Sweep-end flag in 1.
"""""" 240 RETURN * Heturn to the main routine.
250 ’
260 END
May 10/36 8-51

www.valuetronics.com



H3465 SERIES OPERATION MANUAL,
8. Sample programs

Sample programs for HP200, HP300 series (GPIB address = 1)

Example HP-16:  Execute the sweeping and wait the end of the sweeping. (In the case of not
using SRQ signai.)

10 Spa=708 | Set GP-IB address (8) in a variable.

20 QUTPUT Spa;" 81" ! set in the single sweeping mode.

30 OUTPUT Spa;"OPRS" ! Make the Sweep-end bit of the operation status
4t} !' register enable.

50 QUTPUT Spa;"*CL3" ! Clear the status byte.

B0 OUTPUT Spa;"TS" [ Begin the swaeping.

70 Miocop: |

80 OQUTPUT Spa;"*8TB?" ' Demand the output of the status byte.
90 ENTEM Spa;S ! Read the status byte.

100 1F BIT(S5,7)=0 THEN GOTO Mloop | Wait until the operation status bit {end of
110 I sweeping) is set in 1.

120 3TOP

130 END

Bxample HP-17:  Execute CW-ACP measurement and read out the result after the end of the
measurament. {In the case of not using SRQ signal.)

10 Spa=708 | Set GP-IB address (8) in a variable.
20 OUTPUT Spa;"ACPST MNLY | Set the condition of ACP measurement in "Manual’.
30 QUTPUT Spa;"CF1500MZ” I Set the center frequency in 1600MHz.
40 QUTPUT Spa;"SP250KZ" I Set the frequency span in 250kMz.
50 QUTPUT Spa;"RB1KZ; VB3KZ" | Set RBW in 1kHz and VBW in 3kHz.
680 OUTPUT Spa;" 372080 [ Set the sweeping time in 20 seconds.
70 OUTPUT 8pa;" ADCHSB0KZ" I Set the channel space in 50kHz.
80 QUTPUT Spa;"ADBS21KZ" !' Set the band width in 21kHz.
30 QUTPUT Spa;"OPR18" ' Make the Msasuring bit of the operation status
100 !' register enabie.
110 QUTPUT Spa;"*CLS" ! Clear the status byte,
120 CUTPUT Spa;"ACP" I Begin ACP measurement.
130 Mioop: !
140 QUTPUT Spa;"3787" ! Demand the output of the status byte.
150 ENTER Spa;S ! Head the status byte.
180 1F BIT(S,7)=0 THEN GOTQ Micop ! Wait the end of ACP measurement.
170 QUTRUT Spa"ACP?" ! Demand the output of the result of ACP measurement.
180 ENTER Spa;Lo,Up ! Read the result of ACP measurement.
190 PRINT "-50K:";Lo;" , +50K:";Up | Display the result of the Measurement.
200 END
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Example HP-18:  Read te peak frequency and the ievel on every end of the single sweeping. (In
the case of using SRQ signal.)
10 Spa=708 | Set GP-IB address (8) in a variable.
N 20 QUTPUT Spa;"sI” ! Set in single sweeping mode.

30 ON INTR 7 GOSUB Ssrg ! Define the SRQ interrupt processing routine.
40 OQUTPUT Spa;"CLS" i Clear the status byte.
50 QUTPUT 3pa;"OPR8" ! Make the Sweep-end bit of the operation status
80 I register enable.
70 OUTPUT 5pa;""SRE128" ! Make the Opsration Status bit of the status byte
80 ! enable.
80 QUTPUT Spa;”So" ! Specify the sending out mods of SRQ signal.
100 Mioop: !
110 Mend=0 I Clear the Sweep-end fiag.
120 OUTPUT Spa;"T8" [ Begin the sweeping.
130 ENABLE INTR 7;2 | Make the SRG interruption enable.
140 Wint: |
150 IF Mend = .0 THEN GOTO Wint.... | . Wait until SRQ interruption occurs. -
180 QUTPUT Spa;"P3" ! Execute the peak search.
170 OUTPUT Spa;"MFL?" I Demand the output of the marker data.
180 ENTER Spa;MF,ML ! Read the peak frequency and the lovel.
190 PRINT "Peak Freq:";MF;" ,Peak Level:";ML | Display the read data.
200 GOTO Mioop ! Repeat the sweeping.
210 !
220 Ssrq: I SRQ interrupt processing routine.
230 3=8P0OLL{5pa) ! Read the status byte.
240 Mend =1 ! Bet the Sweep-end flag in 1.
250 RETURN ! Heturn 1o the main routine.

; 260 !

570 END
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& Program example of transient mode
Program example of PC9801 series (GP-1B Address = 8}

80

30
100
110
120
130
140
150
160
170
180
180
200
210
220
230
240
250
260
270
280
280

300
310
320

SR0 signal is used.)

ISET IFC ISET REN

SPA=8

PRINT @SPA;"CF1895. 158MZ"
GOSUB *COMMON. SETUP
ON SRQ GOSUB "S5RG
PRINT @SPA;"*CLS"

PRINT @SPA;"*OPR1g6"

PRINT @SPA;""3RE128"

PRINT @SPA;"50"
GOSUB "AUTO. LEVEL
GOSUB "MEAS. POWER
GOSUB "MEAS. ACP
GOSUB "MEAS. MODACC
570P

"COMMON. SETUP

PRINT @SPA;"SETFUNC TRAN"

PRINT @SPA;"MODTYP PH3
PRINT @SPA;"LINK DOWN"
PRINT @SPA;"UNIG NO"

PRINT @SPA;"MEASMD BURST”

PRINT @SPA"NBURST B1"
PRINT @3PA;"RNYQ ON"
RETURN

"MEAS. POWER

PRINT @SPA;"TXPWR"
GOSUB "WAIT. MEND
PRINT @SPA;" TXPWR?"

INPUT @SPAAP. DB, AP. W, FP.
FRINT "Antenna Powsr {dBm] " ;

RETURN

Example PC-21 Measure PHS power, ACP, and Modulation Accuracy with Transient mode. (When

" Transmit IFC signal and sst REN signal to 1.
' Set GP-1B address (8) for variable.
' Set Center Frequency to 1895.156MHz.

" Set 8TD.

' Define the SRQ interrupt-service routine.

" Clear Status byte.

' Fnable Measuring-end bit of Operation

Siatus Register.

* Enabie the Operation Status bit of the status

biyte.
" Set the SRQ output mods.

' Sot REF LEVEL to a suliable value.

" Measure power,
" Measurs ACP,
' Measure Modulation Accuracy,

' Setup routing of 5TD conditions.

’ Select Transient mode.

' Set Communication System to "PHS".
" Bet Communication Direction to Down-Link.
' Select the mode using no unique word.

' Belect Burst mpde.
' Saelect 1-Burst,
" Set Root Myguist Filter 1o ON.

' Power Maasurement Routine,

* Start Antenna Power maasurgment.
> Wait for the end of measurement.
" Demand the output of Antenna Power

meaasured result.

DB, FP. W’ Read Antenna Power and Frame Power.

" Display Antenna Power,
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{ctd. from example PC-21)

330 °
340 "MEAS. ACP " ACP measurement routine.
350 PRINT @SPA"TACP" ' Start ACP measurement.
360 GOSUB "WAIT. MEND " Wait for the end of measurement.
o 370 PRINT @SPA;"TACP?" ' Demand the output of ACP measured

results.
380 INPUT @SPABPWR, PL1, PL2, PU1T, PU2, ML1, ML2, MU, MU2
" Read ACP measured resuits.
390 PRINT "-800K:";PL1" |, + 600K, PU1;",-800K: " ;PL2:" + S00K":PL2

400 RETURN

410’

420 "MEAS. MODACC " Modulation Accuracy measurement routine.
430 PHINT @SPA"MODACCH ' Start Modulation Accuracy measurement.
440 GOSUS "WAIT. MEND " Wait for the end of rnsasurernant.

455 PRINT @SPAMODACC?" " Demand the output of Modulation Accuracy

measured results,
460 INPUT @SPABAD, F. ERR, IQ. OFF, M. ERR, P. ERR, EVM
" Read Modulation Accuracy data.
470 PRINT "Amp Droop:”;BAD;", Freq Error:" ;F. ERR;", 1 Offset” ;1G. OFF;
480 PRINT "Mag Error" ;M. ERR;", Phase Error:" ;P. ERR;" |, Error Vector" ;EVM
490 RETURN
500 °
510 *AUTC. LEVEL
520 PRINT @3PAAUTOLVL" " Set REF LEVEL to a suitable value to
measurament signal,
530 GOSUB ‘WAIT, MEND * Wait for the end of Auto Level processing.
540 RETURN
550
560 "WAIT. MEND
BE70 SEND=0
580 SRQ ON ' Erable the SRQ interrupt of PC.
580 *WAIT.LOOP
600 IF SEND =0 THEN GOT0O "WAIT.LOOP
510 PRINT @SPA;"ERRNOZINPUT @SPAERR.NUM
* Reads an error number.
620 IF ERR.NUM< >0 THEN GOTO *MEAS.ERROR
" Executes "MEAS. ERROR i the error
number is not 0.

630 RETURN
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8. Sample programs

(ctd. from exampie PG-21)

840 '
650 *SSRQ
660 POLL SPAS

e 870 SEND =1

680 RETURN
589G
700 *MEAS. ERROR
710 PRINT "Measuring Error. Error Numben™;ERR. NUM
" Digplays the error number.

720 STOP
730 7
740 END
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6. Sample programs

Program examples of HP200, 300 series (GP-IB Address = 8)

70

80

g0
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300

310
320
330
340

SRQ signal is used.)

Spa=708

ON INTR 7 GOSLIB Ssrg
OUTPUT Spa;"CF1895. 16MZ"
GOSUB Common__setup
OUTPUT Spa;,"CLS"

OUTPUT Spa;"ORR16"

QUTPUT Spa;"*BRE128"

|

OUTPUT Spa;" 80"

GOSUB Auto _level

GOSUB Meas__power
GOSUB Meas _acp

GOSUB Meas __modace

ST0P

f

Common__setup:

QUTPUT Spa;"SETFUNG TRAN"
OUTPUT Spa;"MODTYP PHS"
CUTPUT Spa;"LINK DOWN"
QUTRUT Spa;" UNIG NO*
OUTPUT Spa;"MEASMD BURST"
OUTPUT Spa;"NBURST B1"
OUTPUT Spa;"RNYQ ON"
RERTURN

]

Meas_ power.

QUTPUT Spa;" TXPWR"
GOSUB Wait_mend

QUTPUT Spa;"TXPWR?"

ENTER Spa;Apdb, Apw, Fadb, Fpw
PRINT "Antenna Power [dBm]:" ;Apdb

RETURN
i

Example HP-19 Measure PHS power, ACP, and Modulation Accuracy with Transient mode. (When

| Set GP-IB address {8) for variable.

! Define SRQ interrupt processing routine,

! Set Center Fraguency 1o 1895.15MHz.

P Set STD.

! Clear Status bite.

I Enable Measuring-end bit of Operation

I Status Register.

! Enable Operation Status bit of Status Bite.

! Specify SRQ signal transmission mods,
| Set REF LEVEL o a suitable value.

I Measure power.

! Measure ACP,

| Measure Modulation Accuracy.

I Setup routine of STD conditions.

| Select Transient mode,

! Bet Communication System to “"PHS".

I Bet Communication Direction to Down-Link.

1 Select the mode using no unigue word.

! Select Burst mode.
| Select 1-Burst.
I Set Root Nyquist Filter to ON,

I Power Measurement Routine,

I Start Antenna Power measurement.

1 Wait for the end of measurement.

! Demand the output of Antenna Fower
measured result,

! Read Antenna Power and Frame Power.

I Display Antenna Power.
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{ctd, from example HP-19)

350 Meas_ acp;

360 OUTPUT Spa"TACP”
370 GOSUB Wait__mend
380 QUTPUT Spa;"TACP?"

I ACP measurement routine.

i Start ACP measurament.

! Wait for the end of maasuremsnt.

! Demand the output of ACF measured
rasults.

390 ENTER Spa;Bpwr, PI1, PI2, Put1, Pu2, MI1, Mi2, Mut, Mu2

i Read AGP measursd resulis.

400 PRINT *-600K:":PH:" , + 600K:";Put;",-900K:" ;P12 ", + 900K™  Puz

410 RETURN

420 1

430 Meas modacc:

440 QUTPUT Bpa;"MODACCY
450 E0SUB Wait_mend

460 OUTPUT Spa;"MODACC?"

! Modulation Accuracy measuremsant routine.

I Start Modulation Accuracy measuremeant.

!'Wait for the end of measurement.

{ Demand the outpui of Modulation Accuracy
measured results.

470 ENTER Spa;Bad, Ferr, igoff, Merr, Perr, Evm ! Read Modulation Accuracy data.
480 PRINT "Amp Droop:" :Bad;" , Freq Errort" ;Ferr;” | 10 Offsel” jigoff;
4390 PRINT "Mag Error:";Merr:", Phase Error:" ;Perr;” , Error Vecior:” ;Evm

500 RETURN

510 |

520 Auto_levell !

B30 OUTPUT Spa;"AUTOLYL"

540

550 GOSUB Wait__mend

560 RETURN

570 !

580 Wait mend: !

530 Mend=0

600 ENABLE INTR 7;2

510 Wioop: !

£20 {F Mend =0 THEN GOTO Wioop
630 QUTPUT Spa"ERRNO?"

640 ENTER SpaErr_num

650 IF Err_num< >0 THEN GOTO Err__chk

860 RETURN

670 |

680 Ssrq

890 5= 3POLL{Spa)
700 Mend =1

710 RETURN

720 1

! St REF LEVEL to a suitable value to
! measurement signal.
! Wait for the end of Auto Level processing.

t Clear Measurement End Flag.
[ Enable SRQ interrupt.

1 Wait for the generation of SRQ interrupt.
| Reads ihe error number.

Executes Err_chk if the error nurmber is not
0.

! SRA Interruption routine.
{ Reads the status byle,
! Sets Measurement End Flag to 1.

www.valuetronics.com
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£. Sample programs

(ctd. from example HP-19)

730 Err__chk:!

740 PRINT "Measuring Error. Error Number:™;Err _num I Dispiays the error number.
753 STOP

5 760 !

— 770 END

May 10/86 8-69
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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.

B Compatibility of GPIB remote control and RS-232C remote

_ control

W

Available control codes to use in the serial control is the same control
codes except that the spacific codes and the functions to the GPIB and
some commands.

Setup for the measurement conditions

The following functions can be controlled for serial control.

e Setup for the measurement conditions :
Each measurement conditions can be input in much the same as the
key operation on the front panel.

o Ouiput of the setup status:
Each setup status and the data of the Spectrum Analyzer can be read
put.

® Siatus output:
Status bytes which is shown the current status of the Spectrum
Analyzer can be read out as read out by GPIB.

8-70 May 10/96
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@ Activation of the remote control

May 10/96
uetronics.com

————

7. AS-232 Remote Control Function

! I
i f
Press the key of | LOL | and : RS232 ; then the setup menu of
I E
1 I
e o wm o v e o ]
serial port is displayed.
Fri 1995 Mor § -
FEE 570 AW te B.BTonk - Systen
o ds/ 1 Ref 10M
i
l ll Date/Tina
] Ry Lontrol " P
i i
Boud Rate @ | OGO ]| 1500 || 2400 H 4000 | RN 10200 T
{ Data Length T w&
th:iaei]
- stewmit o 4Lz 1 -
Parity Bit (oo J[EvEn pee
Flow Control @ § i R e 501
CEWTER 30.00 Wiz SPAN 1600 HHe Rewision
- | RBW 300 kHy  VBY 300-kHr TR 30 ms AT 10 dB

Figure 8-2 Selected window of serial port (OPT08 and
OFT15 are already installed)

Select Remote Control on the selection window for activation of the

remote control.

Note

If OPTO8 is instailed then Rx Control is displayed and can be

selecied.

i OPTI5 is instafled then Program Loader is displayed and can be

selected.

*: OPT08 is an option only for R3465 and R34863,
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7. R8-232 Remote Control Function

8 Parameter setup window

i 1 Mo
BEF 0.5 & TR W Tt BLETank Systen
10 o/ Ret 1M
T R AT
atedTine
Sslact . PIETEEREERT  w Control J 1 wszm
{ Program | onder g »
 Haud R g (5506 [ izoo 1] 2400 (a0 | BIAGE 19z700] P IB
"1 Dals Length ! hE W m:‘
nesTs
3 Stop Bit : 7 1 _
Parity 81 [TB5 JFEvEn | prace
Flow Contral @ B | (R 70 E | ot Yl
CEHTER 30,00 WHz SPAN 15.00 HEx fevision
ROV 300 Kike VEMW 300 kia  SWR 50 as  ATI 30 48

Figure 8-3 Parameter setup

Transmission speed : Select the transrnission speed in (800), (1200).
(2400), (4800), (9600) and {(15200).

Data length 1 Select seven bits or aight bits of the number of data
bit.

Stop bit : Belact one bit or two bits of stop bit.

Parity check : Belect from {(NONE), (ODD) or {EVEN),

Flow control ! Select using by XON/XOFF or not.

Note

it parameters of the serial port are changed by the control
command of OPT15 then changed values are inherited.
Morecver, if Rx test mode is specified by OPT08 ihen specific
parameter is sel.

Ensure the value of parameters again before execution of the
remote conirol.

*: OPT03 is an option only for R3465 and R3463.
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7. RS-232 Remote Control Function

B Interface connection

Spectrum Analyzer rear panel Parsonal computer
P

RS5-232 cable

Figure 8-4 Connection of the controlier 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 conirol is different compared with the terminal emulation.
8pin 9pin
2 FxD 3 ™D
3 TxD 2 HxD
Specturn 5 GND 5 GND
Analyzer [:4 DTR Controlier
side B DSR side
1 DCD
E? RTS
8 CT8
Figure 85 Cable wiring diagram
____________ Fin No.{9pin) Signal name Contents
GCD:Data Carrier Datector Recsive carriar dstection
2 RxD:Receive Data Receive data
3 Txf:Transmit Data Transrmgsion data
4 BTR:Data Terminal Ready Data terminal ready
5 GND:Ground Signal ground
6 DSR:Data set Ready Data set ready
7 RTS:Heguest To Send Reqguest signal for sending
8 CT8:Ciear To Send Clsar signal for sending
g Cl: N.C
May 10/96 8-73
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B Data format

7. BS-232 Remote Conirol 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).

Spectrum
Analyzer side

LF

CR

Gontrolier

side

1.
2.

Note
Specify ASCIl code for the transmission data.

Figure 8-6 Data format

Delimil the data from the controlier with CR or CR and LF.
Guery data and the delimiter of GPIB are the same. Therefore,
send DLO or DL3 after serial port was opened. (refer io the
example of RS-232C remole program.)

@& Example of data transimission
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 RS$232C and GPIB are the same number of
characters except delimiters (CR and LF).

8-74
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7. RS-232 Remote Control Function

B Different points between RS-232C and GPIB

# Command code

® Input and cutput of the trace data cannot be carried out.
Moreover, delimited data with delimiter and these plural data is not
available to read.

Note
Mot available commands : TAA, TBA, TAB, TBB

® SRQ interrupt cannot be used.
Use read out command of the status bytes.

Note
Not available commands : 80, 81, 82, RQS

B Panel control
Spectrum analyzer becomes following status while the remote control is
carried out.

& Remots lamp dose not light.
& Key lock is not carried out. If setup is changed by the key operation
_ during remote control then remote control becomeas instability
occasionally.

May 10/96 8-75
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7. RS-232 Remoie Control Function

B Example of the remote control

In this exampies 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
conmrol for RS-232C, therefors, if the input statement (PRINT statement}
are continuously written then the correct operation is not carried out
occasionally such as input aperation carried out untit the end of program
or wait for input (INPUT statement). '

Do not excesd 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 b,
ASCH format and random access mads.

Examplie 1 :© Read out for peak list
OPEN " COM1:9500,M.8,1 ASC' FOR RANDOM AS #1
PRINT #1, "BL3" OR and LF are set for GPIB delimiter
PRINT #1, "CF 30MZ" * o Center fraquency of 30MMz is sot
PRINT #1, "PLS LEVEL" ° Leval is specifiad for the peak list
PRINT #1, "TS" T Exscution 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, LB, F7, L7,
F8, L8, F9, L9, F10, L10. Deli, Dell

PRINT C, F1, L1, F2, L2, F3, 13, F4, L4, F5, L5, FE L6, F7, L7, F8,
L8, F9, L9, F10, L10, Delf, Dell

END
Example 2 :  Wailing for the sweep completion by status byles
OPEN "COM1:9800,N,8,1,A5C" FOR RANDOM A3 #1
PRINT #1, "DL3" ' CR and LF are set for GPIB delimiter
PRINT #1, "31" ' 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, "T8" ' Execution of the single sweep
MEAS.LOOP

PRINT #1, "+5TB?"  Read our stalus byles
INPUT #1, STAT

IF (STAT AND 128) = 0 THEN GOTO MEAS.LOOP
PRINT #1, "PS8" 7 Peak search

PRINT #1, "ML?" *  Read out peak level

INPUT #1, MLEVEL

PRINT MLEVEL

END

8-76
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7. R3-232 Remote Control Function

B Error message

Following are error messages for the remote control.
& input buffer is overflow
# 5I0 port is busy

@ Input buffer is overflow
i total input characters exceeds 1024 characters then this is displayed.

(1 of 2)

Example 1 ¢ Input of imit fing

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 500.123K7, 70.5208"
PRINT #1, "LMTAIN 5.432112MZ, 70.52DB"
PRINT #1, "LMTAIN 5.432112MZ, 55.57DB"
PRINT #1, "LMTAIN 10.012345MZ, 55.57DB"
PRINT #1, "LMTAIN 10.012345MZ, 43.25DB"
PRINT #1, "LMTAIN 15.012345MZ, 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 25.123456M2, 51.51DB"
PRINT #1, "LMTAIN 25.123456M7, 20.38DRB"
PRINT #1, "LMTAIN 30.123456MZ, 20.38DB"
PRINT #1, "LMTAIN 30.123456MZ, 32.38DB"
PRINT #1, "LMTAIN 35.456789MZ, 32.38DB"
PRINT #1, "LMTAIN 35.456789MZ, 35.56DR"
PRINT #1, "LMTAIN 40.345678MZ, 35.55DB"
PRINT #1, "LMTAIN 40.345678MZ, 40.62DB"
PRINT #1, “LMTAIN 45.345678MZ, 40.62DB"
PRINT #1, "LMTAIN 45.345678MZ, 45.62DB"
PRINT #1, "LMTAIN 50.345678MZ, 45.62DB"
PRINT #1, "LMTAIN 50.345678MZ, 51.62D8"
PRINT #1, "LMTAIN 55.654321MZ, 51.62D8"
PRINT #1, "LMTAIN 55.854321MZ, 54.35DB"
PRINT #1, "LMTAIN 65.345678MZ, 54.35DB"
PRINT #1, "LMTAIN 65.345678MZ, 57.08DB"
PRINT #1, "LMTAIN 70.987654MZ, 57.08DB"
PRINT #1, "LMTAIN 70.987654MZ, 60.52DRB"
PRINT #1, "LMTAIN 75.755432MZ, 60.52DB"
PRINT #1, "LMTAIN 75.766432MZ, 62.31DB"
PRINT #1, “LMTAIN 80.123456MZ, 62.31DB"
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(2 of 2)

PRINT #1, "LMTAIN 80.123456MYZ, 83.54DB"
PRINT #1, "LMTAIN 85.234567MZ, 63.54DB"
PRINT #1, "LMTAIN 85.234567MZ, 68.45DB"

} PRINT #1, "LMTAIN 90.765432MZ, 68.45DB"
— PRINT #1, "LMTAIN 90.765432MZ, 70.05DB"

: PRINT #1, "LMTAIN 95.456788MZ, 70.05DB™ ’  Inputs are carried out until this line and
PRINT #1, "LMTAIN 95.456789MZ, 81.29DB" ' exceeds 1024 characters in the line
PRINT #1, “LMTAIN 100MZ, 81.28DB"

PRINT #1, "FAOMZ FB100MZ"
PRINT #1, "LAN"
END

If the dummy INPUT statements are inserted such as follewing example
then all of above mentioned command can be input.

Example 2 1 Input of limit fine

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, 70.62DB"
PRINT #1, "LMTAIN 5.432112MZ, 70.52DB"
PRINT #1, "LMTAIN 5.432112MZ, 55.57DB"
PRINT #1, "LMTAIN 10.012345MZ, 55.57DB"
PRINT #1, "LMTAIN 10.012345M/7, 43.25DB"
PRINT #1, "LMTAIN 15.012345MZ, 43.25DB"
PRINT #1, "LMTAIN 15.012345MZ, 30.25DB"
PRINT #1, "LMTAIN 20.987654MZ, 30.25DB"
PRINT #1, "LMTAIN 20.987854MZ, 51.51DB"
PRINT #1, "LMTAIN 25.123456MZ, 51.51DB"

PRINT #1, "LIMTYP?" 'Dummy query command
INPUT #1, AS ‘Dummy INPUT statement

PRINT #1, "LMTAIN 25.123456MZ, 20.38DB"
PRINT #1, "LMTAIN 30.123458MZ, 20.38DB"
PRINT #1, "LMTAIN 30.123466M/7, 32.38DB"
PRINT #1, "LMTAIN 35.456789MZ, 32.38DB"
PRINT #1, "LMTAIN 35.456788M/Z, 35.55DB8"
PRINT #1, "LMTAIN 40.345678MZ, 35.55DB"
PRINT #1, "LMTAIN 40.345678MZ, 40.62DB"
PRINT #1, "LMTAIN 45.345678M7Z, 40.62DB"

; 8-78 ] May 10/96
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(2 of 2)

PRINT #1, "LMTAIN 45.345678MZ, 45.62DB"
PHINT #1, "LMTAIN 50.345678MZ, 45.620DB"

PRINT #1, "LiIMTYP?" "Dummy guery command
INPUT #1, AB ‘Dummy INPUT statement

PRINT #1, "LMTAIN 50.345678M2Z, 51.62DB"
PRINT #1, "| MTAIN 55.654321MZ, 51.62DB"
PRINT #1, "LMTAIN 55.6564321MZ, 54.35DB"
PRINT #1, "LMTAIN 85.345678M2, 54.35DB"
PRINT #1, "LMTAIN 85.345678M2, 57.08DB"
PRINT #1, "LMTAIN 70.987654M2, 57.08D8"
FPRINT #1, "LMTAIN 70.987654M2Z, 60.52D0B"
PRINT #1, "LMTAIN 75.765432MZ, 60.52DB"
PRINT #1, "LMTAIN 75.765432MZ, 62.31DB"
PRINT #1, "LMTAIN 80.123458MZ, 62.31DB"

PRINT #1, "LIMTYP?" ‘Dummy gquery command
INPUT #1, AS ‘Dummy INPUT staternent

PRINT #1, "L MTAIN 80.123456M2Z, 63.54DB"
PRINT #1, "LMTAIN 85.234567M2Z, 63.5408"
PRINT #1, "LMTAIN 85.234567MZ, 68.45DB"
PRINT #1, "LMTAIN 90,765432MZ, 68.45DB"
PRINT #1, "LMTAIN 90.765432MZ, 70.05DB"
PRINT #1, "LMTAIN 95.4566788M2, 70.05DB"
PRINT #1, "LMTAIN 95.456789MZ, 81.29DB"
PRINT #1, "|LMTAIN 100MZ, 81.29D8"

PRINT #1, "FAOMZ FB1OOMZ"
PRINT #1, "LAN”
END

& SI0 portis busy
if the serial port is used for two or more functions then this message is
displayed.

B Change for other options

The remote conirol is not available for the parallel operation with the
following options which uses the seriat port.

{ refer 10 the activation of the remote conirol.)

& (OPTO8

& QUTPUT32 of OPT15 serial port.

Note
OPTO08 is an option only for R3465 and R3463.
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8. Batch Measurement Command for the TRANSIENT
mode of the Transmission System

The measursment command of the conventional TRANSIENT meoede is divided into the each
measuramant items. The new batch measurement command (TXMEAS) is developed.
The following measurement items of the transmission system can be carried out simultaneously using
by this new command.

e Modulation accuracy

# Occupied band widih

# Adjacent channeal leakage power {Note)

&

&

Transmission velocity
Antenna power
& {arrier off leakage power

Note
When the balch measurement command is carried oul, the adjacent channel leakage power
{ACPF) is always measured in the "FREQ" mode.

Moreover, above mentioned sach measurement items can be selected by the ON and OFF command.
Selectad batch measurernent items by the ON and OFF command is erased by carrying cut the 1P or
turn OFF the power. All of the above mentioned measurement items is selected by carrying out the
P or the initial state of wrn on the power.
Read out the result of measurement data after execution of “TXMEAR" command can be carried out
by query cormmand.

@ Table of the batch measurement command for the trangmission

Zysiem
(1 of2)
Talker raguest
Function Listener code Ramarks
............ Code Output format
= | Measurement command for TAMEAS
:Ef tranamission system
é
Selection of the measurement
(Mod Accuracy)
Modulation accuracy  ON MODACCET ON MODACGCST? 0 : OFF
OFF MODACCST DOFF 1 @ ON
OBW ON TOBWST ON TOBWST? o - OFF
g OFF TOBWSY OFF T ON
21 ace ON TACPST ON TAGPST? 0 . OFF
8 OFF TACPST OFF i ON
= (Transfor Rate)
@3 Transmission velccity ON BTRST ON BTRST? 0 OFF
% OFF BTRST CFF 1 . ON
:2,3) {Amtenna Power)
g Antenna power ON TXPWRST ON THPWRST? g : OFF
= oles TXPWRST OFF 1 : ON
(Carrier OFF Power)
Carrigr OFF lgakage power
N OFFPWRST ON OFFPWRET? 0 : OFF
OFF OFFPWHST OFF 1 . ON
8-80 Nov 1/96
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Talker rogquest
Fungiion Listener code Remarks
Code Cuttput format
{(Mod Accuracy)
Modulation accuracy - MODAGCC? < BADraop, F.Err, IG-off,
Mag-grr, Ph-arr. EVM >
OBW - TOBW? Froguency
— E
3| acp : TAGP? <hpwr, pli, pl2, put, puz | pit to pu2idB]
= mit, w2, mut, mu2 > bpwr,
% mi1 to muz
@ =0
P (Bit Rats Erron (FREQ mode)
8 Transmission valocity - BITERRY a1, n2 (%, H)
= {Antenna Power)
Anntena powar - TXPWR? < Apl, Apz, Fpl, Fpa2»
{Carrier OFF Power) [WEm, mW, dBm, mwW)
Carrier OFF legkage power - DFFPWR? o1, p2 (oBm, nw)

& Sample program of the batch measurement command for the
transmission system

Sample programs for PCI801 series (GPI3 address = 8)

(1 of 3)
Example PC-22:  The following sarnple program is the measuremaent for the power, ACP and
modulation accuracy of PHS in the TRANSIENT mode using.
{When SRQ signal is used.)
10 1SET FCIUASET REN * Transmit FC signal and set REN signal to 1.
20 SPA=8 © Set GPIB address (8) to a variable.
30 PRINT @SPA;"CF1895.18MZ" © Setl center frequency 1o 1835.5MHz.
40 GOSUB *COMMON.SETUP " Carry oul STD setup and selection of measuremant
onect.
50 ON 3RO GOSUB 55RQ " Define 3RQ interrupt routine.
50 PRINT @5PACLS" " Clear the status byte.
70 PRINT @SPA"OPR18" " Enable the measuring End bit of the operation status
register.
80 PRINT @SPA;“"SRE128" " Enable the operation Status bit of the status byte.
90 PRINT @SPA;"S0" T Enable 3RQ.
100 GOSUB "AUTO.LEVEL " Setup an optimum value for the REF LEVEL.
110 GOSUE "MEAS. TXALL * Baich measurement for the transmission system.
120 GOSUB "MEAS READ " Read out the result of batch measurement.
130 STOP
Nov 1/38 8-81
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8. Batch measurement Command for the TRANSIENT mode of the Transmission System
{2 of 8)
140"
150 "COMMON.SETUP ' SBetup the STD conditions and the device under
measurement.
160 PRINT @SPA;"SETFUNC TRAN" °  Select Transient mode.
] 170 PRINT @SPA;"MODTYP PHS" * Setup for the communication system for PHS.
180 PRINT @SPA;"LINK DOWN" ' Setup for the communication system for Down-link.
180 PRINT @SPA;"UNIQ NO" ' Select the mode without a use of the unigue words.
200 PRINT @S5PA;"MEASMD BURST" 7 Select Burst mode.
210 PRINT @SPA;"NBURST B1" * Select 1-Burst.
220 PRINT @SPA;"RNYQ ON" " Setup ON status of the root nyquist filter.
230 PRINT @SPA;"BTRST OFF; OFFPWRST OFF; TOBWST OFF"
240 " Raeject transmission velocity, OFF power and OBW
250 " measurement from the batch measurement.
260 RETURN
270° _
280 "MEAS. TXALL " Baich measurement routine for the fransmission
system.
290 PRINT @SPA" TKMEAS® ' Start the batch measurement.
300 GOSUB "WAIT.MEND " Wait for the measurement end.
310 RETURN
320°
330 *MEAS.READ ' Read in the measurement result.
340 PRINT @SPA"TACP?" " Request for the ocutput of ACP measurement result,

350 INPUT @SPA;BPWR,PL1,PL2,PU1T,PU2,ML1T,ML2,MUT,MU2
" Read in the ACP measurement result.
380 PRINT "-6800K:":PL1;" , +BO0K:";PU1;" ,-900K:";PL2;" | + 900K™;PU2
" Display for the result.
3707
380 PRINT @SPA;" TXPWR? " Reguest for the output of the Antenna Power
measurement result.
390 INPUT @SPAAP.DB,AP.W,FP.DB,FP.W
’  Read in the Antenna power measurement result.
400 PRINT @SPA;"Antenna Power{dBm]:";AP.DB
" Display for the result.

410’
420 INPUT @SPA;"MODACC?" ' Request for the output of the modulation accuracy
measurement resuit.
430 INPUT @SPA;BAD,F.ERR,IQ.OFF M.ERR,P.ERR,EVM
" Display for the result.
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(3 of 3)

440 PRINT "Amp Droop:";BAD;" Freg Error:™;F.ERR;" |10 Offset:”;1Q.OFF;
" Head in the modulation accuracy data.
480 PRINT "Mag Error:";M.ERR;" ,Phase Error:™;P.ERR;" ,Error Vector:";EVM
460 RETURN
— 470’
480 "AUTO.LEVEL
490 PRINT @SPA"AUTOLVL" " Setup an optimum value for the REF LEVEL
. according to the measurement signal.
500 GOSUB "WAIT.MEND ' Wait for the end of Auto Level process.
510 RETURN
520°
530 “WAIT.MEND
540 SEND =0
550 SRQ ON " Enable SRQ interrupt of PC.
8560 "WAIT.LOOP
570 IF SEND =0 THEN GOTO "WAIT.LOOP
580 PRINT @SPA;"ERRNO?INPUT @SPAERR.NUM
_ _ * Read the error number.
590 IF ERR.NUM < >0 THEN GOTO :MEAS.ERROR
" The measurement error at the number other than

zero.
600 RETURN
610’
620 *SSRQ
830 POLL SPAS
640 SEND =1
550 RETURN
860"
; §70 "MEAS.ERROR
....... 680 PRINT "Measuring Error, Error Number:";ERR.NUM
: ' Display for the error number.

690 STOP
700’
710 END
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8. Batch measurement Command for the TRANSIENT mode of the Transmission System

Sample programs for HP200, 300 series (GPIB address = 8)

{1 of 2)

Example HP-20:  The following sample program is the measurement for the power, ACP and

modulation accuracy of PHS in the TRANSIENT mode using.
{When SRQ signal is used.)

Set (3B address (8) to a variable.
Define SRQ interrupt routine.

Set center fraguency to 1895.56 MHz,
Carry out 3TD setup.

10 Spa=708 l

20 ON INTR 7 GOSURB Ssrq !

30 QUTPUT Spa;"CF 1885.18MZ" |

40 GOSUE Common_setun ‘

50 QUTPUT Spa"CL8" I Clear siatus byle.

80 OUTPUT Spa;"CPR16" | Enable the measuring End bit of the operation status

70 ! ragister.
!
!
|
[

80 QUTPUT Spa"SRE128" Enable the Operation Status bit of the status byte.
ao

100 QUTPUT Bpa;" 30" Enable SRA.

110 GOSUB Auto level | Setup an optimum value for the REF LEVEL.

120 GOSUB Meas__txall | Batch measurement for the transmission sysiem.

130 GOSUB Meas_read I Read out the result of batch measurament,

140 3TCOP

150!

180 Common_ssiup: I Setup the STD conditions and the device under

measuremeant,
170 QUTPUT Spa;"SETFUNC TRAN" | Select Transient mode.
180 QUTPUT S8pa;"MODTYP PHS" | Setup for the communication system for PHS.
160 QUTPUT Spa;"LINK DOWN" | Setup for the communication system for Down-link.
200 QUTPUT Spa;" UNKQ NOY | Select the mode without a use of the unigue words.
210 QUTPUT Spa;"MEASMD BURST" | Select Burst mode.
220 OUTPUT Spa;"NBURST B1" I Select 1-Burst.
230 QUTPUT Spa;"RNYQ ON" I Setup ON status of the root nyquist filter,

240 QUTPUT Spa;"BTRST OFF,OFFPWRST OFF, TOBWST OFF"

250 f Rejact transmission veloeity, OFF power and OBW
260 i measuremant from the batch measurement,

270 RETURN

2801

290 Meas _txall: | Batch measurement routine for the transmission system.
300 OUTPUT Spa;" TXMEAS" I Start the batch measurement.

310 GOSUB Wait_mend I Wai for the measurement end,

320 RETURN

3301

340 Meas_read: I Read in the measurament result.

350 QUTPUT Spa;" TACP?" | Request for the output of ACP measurement result.

360 ENTER Spa;Bpwr,Pl1,PI2,Put,Pu2,MI1, M2 Mu1, Mu2
| Read in the ACP measurement result.

8-84
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8. Batch measurement Command for the TRANSIENT mode of the Transmission System

(2 of 2)
G370 PRINT "-800K:";PH1;" | + 600K:™;Put;” -900K:";Pi2" | + 900K FPu2
I Display for the result.
380! _
380 QUTRUT Spa;"MODACC?" ! Request for the output of the modulation accuracy

measurement result,
. 400 ENTER Spa;Bad,Ferr igofi,Marr,Perr,Evm
P Head in the modulation accuracy data.
410 PRINT "Amp Droop:”;Bad;” Freq Error:";Ferr” ,1Q Offset:;igoff,
[ Display for the resuli.
420 PRINT "Mag Error":Merr;” Phase Error";Perr;” |Error Vaector™;Evm
425 RETURN

430!

444 Auto _lavel:!

450 QUTPUT Spa;" AUTOLVL" b Setup an optimum value for the REF LEVEL
464 I according to the measurement signal.
470 G0O5UB Wait _mend I Wait for the end of Auto Level procass.
480 RETURN

490!

500 Wait_mend:!

510 Mend =0 I Clear the measurament end flag.

520 ENABLE INTR 7:2 [ Enable B8RO interrupt.

530!

540 1F Mend =0 THEN GOTO Wait_mend
I Wait for SRQ interrupt.
550 QUTPUT Spa;"ERRBNO?™ ! Read thes error number.
860 EMNTER SpaErr__num
5701F Err_num< =0 THEN GOTO Err_chk
I The measurament erior ai the numbser other than

Zero,
580 RETURN
530
600 Ssrq: I SRO interrupt process routine.
810 3=3POLL{Spa) I Head the status byte.
620 Mend = 1 I Set the measurement end flag.
6530 RETURN !
544t
850 Err_chk: 1

""""" 860 PRINT "Measuring Error. Error Number:™;Err_num
I Dsplay for the error number,

870 STOP
580!
890 END

; Nov 1/96 8-85"
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IN ABNORMALITIES

Read this chapter when the instrument operates

abnormal.

CONTENTS

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

Jan 12/86
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1. Inspection and Simple Troubleshooting

I 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 documsnt.

Symptom

Assumed cause

Remedy

The power cannot be turned
on.

Power cable is not surely
insertad in the connector.

Turn the power switch OFF, and re-
connect the power cable.

Power fuse is blown.

Replace power fuss.

SWEEPR LED lighting up, but
no waveforn appears on the
screan,

INTENSITY is foo low.

Adiust by turning the INTENSITY
control.

Input cable or connectar is
loose,

FReconnect the cable or

connecior.

input

Doas not sweep

SINGLE SWEEP Mode

Sat to REPEAT.

Inaccurate signal level

AMPTD CAL is
adjusted.

not

Executs calibration.

Kay doss not work,

In GPIB
rmode

remote  control

When a program is being executed,
stop it and press LCL key.

Data cannot be read
{(recalled) from a memory
card.

Detfective maemory card

Check operation with other memaory
card.

Defactive drive slot

Contact ADVANTEST and ask for
repair.

Data cannot be recorded

(saved) in memory card.

Write protection is enabled.

Disable write protection of the memory
card.

The memory card is not
initialized.

Initialize the memory card.

Capacity of the memory
card is oo small.

Jse other memary card.

Battery of the memory card
is down,

Replace battery.

9-2
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1. Inspection and Simple Troubleshooting

Symptom

Assumed cause

Ramaedy

Cannot maasure with
Transient mods, or the
measured value is wrong.

SINGLE or REPEAT keay is
not prassed.

Change the measurement item in
Transient mode to get measurement
stop status. Press SINGLE or
REPEAT key.

Modulation Accuracy,
Transmission Velocily
cannot be measured.

The mods is in the state of using
SYNC/UNIQ WORD that does not fit to
this setup, Set SYNC NO or adjust
SYNC/AUNIG WORD to measuramant
signal.

Link direction is not correct,

{If UPLINK is set at
PDC/NADCG, it becomes
trigger wait because of
Burst signal.)

Set Link Direction according to
measurement signal,

Ag Leakage Power can be measured
with only Burst signal at Carrigr OFF,
input Burst signal.

: Jan 12/86
www.valuetronics.com
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OPERATION DESCRIPTION

This chapter explains basic operation of each biock of this

instrument.
CONTENTS
1. Description of Operations . ........... 10-2
2. Block Blagram . ... ... o 10-4
Jan 12/96 10-1
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1. Description of Operations

The R3463/3465 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 8.0 GHz.) The signal is then filtlered 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.

Mixer Section

10-2
uetronics.com

& Input Frequencies from 8 kHz to 3.0 GHz (R3463/3485)

In the range from 9 kHz to 3.0 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 7.2
(3Hz. 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 fo
the band pass filter (BPF) to eliminate spurious signals generated by the
first and second mixers. {Note that the R3483/348% does not use the
LNAL

From the band pass filter, the signal passes 1o the second mixer. There it
mixes with a 3810 MHz signal from a phase-locked second local oscillator,
and convers into the second IF signal with a frequency of 421.4 MHz,

@ Input Frequencies 1.7 GHz and Above {Only R3485)

in the range of 1.7 GHz and above, the signal passes througn the input
attenuator to the iracking filter (2 YIG tuning filter), which operates
synchronously with the spectrum analyzer tuning frequency. This
aliminates images and multiple respanss 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
gliminate the image generated by the third mixer) and on fo the third
mixer, where it mixas with the local oscillator signal of 400 MMz to create
the IF signal of 21.4 MHz. (The third local oscitator 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.)

Jan 12/96
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IF Section

| Jan 12/95
www.valuetronics.com

1. Description of Gperations

The 21.4 Mz signal from the mixer section is fed into the F filier, 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 deiermine the reference
fevel,

The bandwidth filler consists of four stages of 21.4 MHz LT 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 1o a frequency of 3.58 MHz and fed
through the next IF filter. {The 1 kHz and 300 Hz {F filter consists of four
siages of crystal oscillators,) The signal is then converled back o a
frequency of 21.4 MHz.

LOG A/D Section

After the resolution bandwidth is determined in the IF section, it the level
is displayed in the dB display mode, the signal passes through the LOG
amplifier having 100 dB dynamic range. I displayed in the linear display
mode, the signal passes through the linear amplifier then goes into a
detactor (DET). "The detected signal is converted into a digital signal by
the A/D converter. The digitized signal is controlled by the display section
to be displayed on a TFT LCD.

10-3
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2. Block Diagram
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SPECIFICATIONS

This chapter shows specifications for each component of

this instrument,

CONTENTS

1. R3463/3465 Specifications .. .......... 11-2

; Jan 12/95
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1. R3463/3465 Specifications

B Measurement Function
[CW mode] . Spectrumn, OBW, ACF, Harm

[Transient mode] : Time Domain measurement, Digital
Moduiation analysis.

Frequency Characteristics

& Frequency range

Frequency range Freguency band | Harmonic mode(N)

Ra463/3485 | 9 kHz w0 3.0 GHz 0 1
Only R3465 1.7 GHz 1o 7.0 GHz 1 1
5.9 GHz to 8.0 GHz 2 1

& Frequency read accuracy {Start, Stop, Tenter frequency, Marker frequency)

+ {Frequency reading X Frequency reference accuracy + Span X
Span accuracy + 0,15 ¥ Resolution bandwidth + 10 Hz)

& Marker frequency counter

Rasolution 1Hz o 1 kHz _
Accuracy (S/N =25 dB)y  + (Marker frequency X Frequency reference accuracy +5 Hz XN+
1 L8D)

# LBD : Least Significant Digit

@ Frequency reference accuracy
+2 % 10-8 Day
+£1 % 107 Near

& Frequency stability
Residual FM (Zero span} < 3Hz X Npp/D.1ssec
Dirift Spanz= 5 MHz, < 20Hz % [Sweep speed(min)]
{After 1 hour warm-upj

& Signal purity nolse side band
< -100 dBe/Hz {10 kHz offsat)
< -110 dBe/Hz {100 kHz offset)

& Freguency span

Linear span
Range R3463 : 2 kHz to 3 GHz, Zero span
R3485 : 2 kHz to 8 GHz, Zero span
Accuracy +4 % (Span > 5 MHz)
1% {Bpan = 5 MHz)
11-2 Jan 12/96
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1. R3483/3465 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)
1 30 % (Resolution bandwidth 300 Hz, 3 MHz, 5 MHz)
Selectivity < 15:1 (300 Hz to 5 MHz)
& Video bandwidth
Range 1 Hz to 3 MHz, 5 MHz (1, 3, 10 sequence)

@ Frequency Sweep
Sweep time 560 ms to 1080s (CW mode, Spectrum measurement)
Accuracy 5%
Sweep trigger Free run, Line, Single, Video, External
Trace / sec 10 times

# CGated Sweep
Gate Position/Resolution 1us to 85ms/1us

Gate Width/Resolution 2us to 65ms/1 us
Trigger Internal, IF detection, Externat

M Amplitude Range

# WMeasurememnt range +30 dBm to Average indicated noise lavel

& WMaximum safe input
Average continuous

power +30dBm (1W) (Input ATT= 10 dB)
BC 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 fevel range

Logarithmic -105 dBm to + 60 dBm (0.1 dB step)
Linsar 1.26. V 10 223 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

Freguency

Frequency range band Noise level
R3483/3465 10 kHz 0 -70 dBm
100 kHz 0 -80dBm
1 MMz to 3.0 GHz 0 -{115-1.55 xf{GHz}} dBm
Only R34B5 | 1.7 GHz to 7.0 GHz 1 -115 dBm
8.9 GHz to 8.0 GHz 2 -115 dBm

(Resclution bandwidth : 1 kHz, Input attenuator @ 0dB, Video bandwidth : 1Hz)

: May 10/96 11-3
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1. R3463/3465 Specifications

& 1dB galn compression

Frequency range

Mixer input tevel

=10 MHz

-6 dBm

# Spurious response
Second harmonic distortion

Saecond harmonic .

Fraguency range distortion Mixer tevsl

R3463/3465 | 10 Mz to 3.0 GHz <-70 dBc -30 dBm

Only R3465 > 1.7 GiHz <90 dBc -10 dBm

Third-Order intermodulation distortion

. ) Third-Order i % |

rOqUeNCY FaNge | itarmodulation distortion erieve

R3463/3485 | 10 MHz 1o 3.0 GHz <-75 dBe 30 dBm

Only R3465 > 1.7 GHz <75 dBc -30 dBm

{12.5 kHz Separation, Resolution bandwidth ; 306 Hz)

Image/Multiple/Out-of-Band response (Out-of-band response : Only R3485)

Frequency range

Image/Multiple/Out-of-Band rosponse

R3463

10 MHz to 3.0 GHz

< -70 dB¢

R3485

10 MMz to 8.0 GHz

<-70 dBc¢

Residual response

Frequency range

Residual response

H3463/3465 1 MHz 10 3.0 GHz <-100 dBm
300 kRz t0 3.0 GHz <-90 dBm
Only R3465 | 300 kHz to 8.0 GHz <-30 dBm

{No input signal, Input ATT : 8dB, 500 terminate)

11-4
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B Amplitude Accuracy

@& Freguency response

Flatness within the band

1. R3483/3465 Specifications

Frequency range Flainess within Frequency
quency rang the band band
R3463/3465 9 kHz t0 3.0 GHz +1.5dB 0

50 MHz to 3.0 GHz +1.0dB 0
Only R3465 1.7 GHz to 7.0 GHz +1.5dB 1

6.9 GHz t0 8.0 GHz +1.5dB

(lnput ATT 10dB)

Additional error due to band switching (Only R3465 )

~ Absolute error referred to calibration signal (Onty R3463)

Frequency range

Additional error

8 kHz to 8.0 GHz

+3dB

{Calibration signal as the reference)

Freguency range

Additional error

@ Calibration signal accuracy(30 MHz)

& IF galn error {After self-calibration)

& Scale indication accuracy {Afier self calibration)

May 10/96
etronics.com

9 kHz to 3.0 GHz +2 dB
{Calibration signal as the reterence)
-16 dBm 0.3 dBm
Tempsrature range IF gain arror
15 °Cto 35 °C +0.5dB
0 dBm 1o -50 dBm 0°C to 50 °C +0.6 dB
Temperature range Logarithmic Linear
15 °Ct0 35 °C > O-igag ddBB + 16% of reference lavel
+1 /1 _ .
+1.5 dB/B0 dB {(Within 8 Div)
0 °Cto 50 °C £0.3 gg” ng +20% of reference level
+1.2 dB/10 _ .
+1.5 dB/80 dB {(Within 8 Div)
11-5
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1. R3463/3465 Specifications

& Input attenuator switching error

Frequency range switching error
R3463 9 kHz 10 3.0 GHz +0.1dB/10dB step, Max. 2.0dB
R3465 9 kHz to 8.0 GHz +0.1d8/10d8 step, Max. 2.0dB

(10 dB as the reference ; at 20 to 70 dB)

# Resolution bandwidth switching error

Temperature rangs switching error
15 °Cto 35 °C £+03dB
0 °Cto 50 °C =+05dB

(Resolution bandwidth: 300 kHz reference,after self-calibration,

3 X Reference bandwidthZ Span, 300 Hz to 3 MHz )

& Puise guantizatlon 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)

P Time Domain measurement

& Amplitude resolution 12 bits
@ Sweep time 50 us to 2s/100ns
® Trigger Free-run, Single, Video, IFF detection, External

Delay trigger/Time 200 ns to 650 ms.

B Analog Demodulation
& Spectrum demodulation

Madutation type AM, FM
Audio output Internal speaker, earphone jack, sound volume adjustable
Demodulation duration 100 ms to 1000 s

B Digital modulation analysis

® Object modulation method

/4 QPSK (PDC, PHS, NADC)
R3463 : In 10 MHz to 3.0 GHz, -30 dBm to +30 dBm
13465 : In 10 MHz 10 7.5 GHz, -30 dBm to +30 dBm

11-6 Jan 12/96
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1. R3463/3465 Specifications

@ Average power of TRANSIENT mode (after self-calibration)
Measurement accuracy +0.8 4B (Within PHS, PDC, NADC band), 15°C to 35°C
[{CW mode]
+1.0 dB (Within PHS, PDC, NADC band}, 0°C to 50°C
ITRANSIENT mode]

@& OBwW
Standard measurement possible
& ACP
Measurement range
[TRANSIENT (frequency)/CW mode]
PHS PDC NADC
0dB to -57dB 0dB to -60dB 0dB to -550B
(800kHz Offset) {50kHz Offset) {30kHz Ofiset)
0dB to -62dB 0dB 1o -64dB 0dB to -60dB
(800kHz Offset) (100kHz Offset) {60kHz Oifset)
{NADC : Resolution bandwidth 1o 1 kHz)
& Spurious
Measurement range -20d8c¢ to -65dBe [TRANSIENT model

{But over -70dBm)

#$ Modulation analysis
[TRANSIENT mode]

PHS PDC/NADC
Frequency Error Range Normal + 13kHz * 1.4kHz
Extension £ 100kHz i BkHz
1 { £ 500kHz). { £ 50kHz)
Accuracy {Reference Accuracy Reference Accuracy
X Carrier Frequency + 3Hz | % Carrier Frequency + 5Hz
Modulation Accuracy Range 0 to 30% 0 to 30%
Accuracy + 1% * {Measured +0.5% % (Measured
Value) X +2% Valua) X + 2%
Transmission Velocity  Accuracy *1ppm +1ppm

Note: *1; The measurement range of frequency error in the extension mode.
Consteilation display is an option.

B input/Output

& RFinput
Connector N-type femaie, Front Panel
Impedance 50 {1 {(nominal)
VEWR {Frequency setting input ATT= 10 dB)
< 1.5 1 (5 3.0 GHz) {nominal)
< 2.0 11 (> 1.7 GHz) (nominal} (Only R3465)
Nov 1/98 11-7
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1. R3483/3465 Specifications

@ Calibration signal output
Connecior
Frequency
Impedance
Amplitude

Connector

Cutput impedance
Output frequency
aceuracy

input/output amplitude
range

& 21.4NMHz IF output
Connector
Impedance

& 421MHz IF output
Connector
impedance

& Video output
Connector

@& X axis output
Connector
Impedance
Amplitude

$#§ Y axis oulput
Connector
impedance
Amplitude

& 7 axis output
Connector
Amplitude
During sweep
Blanking

& External trigger input
Connector
impedance
Trigger level

@ Gate input
Connector
impedance
Sweep stop
Sweep

11-8
www.valuetronics.com

BNC female, Front pansl

30 MHz % (1 +Frequency reference accuracy)
50 O (nominal)

-10dBm+0.3dB

& 10MHz frequency reference input/output

BNC female, Rear panel
BQ & {nominal)

10MHz X Frequency reference accuracy

-5 dBm to +5 dBm

BNC female, Rear panel
50 0 (nominal}

BNC female, Rear panel
50 O (nominal)

VGA(15 pin, female), Rear panel
540 % 480 dot VGA equivalent

BNC temale, Rear panel
1 k& {nominal), DC connection
approx. -BVio +5V

BNC female, Rear panel
220 0 {(nominal)
approx. 2 V in full scale {10dB/DIV)

BNC femnale, Rear panel
TTL level
High level
Low level

BNC female, Rear panel
10 k) (nominal), DC connection
TTL tevel

BNC female, Rear panel

10 k§2 {nominal)

During low mode at TTL level
During high mode at TTL level

Jan 12/98
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1. R3463/3465 Spacifications

® Voice output{Demodulation audio)

Connactor
Power output

$ /O
GPIB
RS-232
P-i/0
EXT-KEY

# Direct print

& Memory card
Connector

& Program loader

When stored

& Power source

Frequency

Frequency

& Mass

# Dimensions

B Options

Option 15
Option 73
QOption 75
Option 76
Option 51
Option 56
Option 77
Option 08

_ May 10/96
www.valuetronics.com

Relative Humidity

During 100VAC operation
Rated Voltage
Power consumption

During 220VAC operation
Hated Voltage
Power consumption

Smail-size monophenic jack, Front panel
Maxirum 0.2 W, 8 O (nominal)

IEEE-488, bus connecior, Rear panel
D-SUB 9 pin, Rear pansl

09-SUB 25 pin, Rear panel

DIN, Front panel

Output with "ESC/F or 'HP PCL’ command

2 slots, Front pane!
JEIDA-Ver 4.0 / PCMCIA 2.0 or more

Option

B General Specifications

§ Temperature and humidity
During operation

0°C to 50°C
-20°C to B0°C
85% or below

100V to 120 V
300 VA or below
48 Hz {0 66 Mz

220 Vito 240 V
300 VA or balow
48 Hz to 66 Hz

H3483 116.5 kg or below
R3465 17 kg or below
{Excluding optional biocks, front cover, and accessories)

Approx. 177 mm (Height} X 350 mm (Width) X 420 mm (Depth)
{Excluding the handle, feet and front cover)

Program loader
FM deviation
Consteliation

Graphics
GSM added
GSM only
(5GSM graphi
RX control

|

} Oniy R3465
cs

11-97
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In this appendix, you will find a glossary, a menu lists and

list of messages.

CONTENTS
1. Glossary ... e A-2
2. levelScalings .................... A7
3. Menulists . ....... ... ... ... ..., A-8
4. RestrictionontheiCCard ............ A-21
5 ListofMessages .................. A-22
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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
sfficiency has almost no effect on
measurement of normal signals of
continuous level, but it should be taken into
gonsideration when measuring the level of a
noise signal.

Bandwidih Switching Accuracy

Several IF filters are used to obtain 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.

IdB:t

B N

A-2
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Figure A-1  Bandwidth Switching Accuracy

[E]
Electromagnetic compatibility (EMC)
The ability of a system to operate without

producing or being affected by
electromagnetic interference.

etronics.com

Electromagnetic interference (EMI)

Electromagnetic interference (EMID is a
disturbance in the reception of desired
signals caused by unwanted slectromagnetic
energy, or something. EMI can be caused by
any scurce of EM energy, such as {list a
pertinent rew}. Modern circuits are designed
to produce as little EM energy as possible,
but since the EM can not be completely
eliminated. the cabinets containing EM-can
not equipment are shielded to exclude EML

[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

i 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
tinearity of the input signal range. Max gain
comprassion is 1dB.

i
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
(3ee 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
vaiue according to the sweep width. In
general, smaller bhandwidths improve
rasolution. Thersfors, the resolution of the
spectrum anatyzer can be expressed by the
narrowest IF bandwidth {See Figure A-2 (b))

LTI
|

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 calied 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 (b). )

{F bandwidth Resolution
{a) {b}
Figure A-2  IF Bandwidth
iM]

Maximum Input Level

This iz 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 sensftivity is
affected by the noise generated by the
spectrum analyzer itself and depends on the
I+ bandwidth. The maximum input sensitivity
i normally expressed as the average noise
lavel in the minimum iF bandwidth of the
spectrum analyzer.

[N]
Moise Sideband

The spectrum anatyzer 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
spsctrum on the CRT.

May 10/95
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|
|

A8

(a) (b} 20kHz

Figure A-3  Noise Sideband

if this is expressed in 1Hz bandwidth:
Since the value is -70dB when the
bandwidih is 1kHz, the signals within the
1Hz bandwidth will be lower than this by
apout 10 log 1Hz/1kHz [dB] , or about
30dB; consequently, it is expressed as

-100dB/Hz at 20kHz apart from the
carrier when the IF bandwidth is 1kHz.

[0}
Occupied Bandwidth

Modulation causes the frequency spectrum of
an EM signal to spread significantly. The
occupied bandwidth is the portion of the
signails that contains 99% of the total average
power radiated (See Figure A-4}.
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1. Glossary

QOccupied bandwidth
P=89%

[T ——
5

Amplitude

Frequency

~ Reference level

/

A4

Figure A-4 Occupied Bandwidth
Q]
Quasi-Peak Value Measurements

In radio communication, EMI usuailly appears
as an imnpulse. 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
quasi-peak value measurements,and are
determined by JRTC specifications (in
Japan) and CISPR specifications
{international.

[R]
Reference Level Dispiay 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 calied
reference level.

The reference level is modified by the IF
GAIN key and the input attenuator, and
displayed in dBm or dBu. The absolute
accuracy of this display is the reference
level accuracy. '

ww.valuetronics.com

Figure A-5  Reference Level
Residual FM

The short-period frequency stability of the
local oscillators built in the spectrum analyzer
is expressed as residual FM. The frequency
width fluctuating par 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 2 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.

Resolution Bandwidth Selectivity

The band pass filter normally attenuates
Gauss distribution instead of so-called
rectangular characteristics. Consequently, if
two adjacent signals of different sizes are
mixed, the smaller signal "hides” at the tail of
the larger signal {See Figure A-B}.

Therefore, the bandwidth at a certain
attenuation range (60dB) should aiso be
defined. The ratio between the 3dB width and
B80dB width is expressed as the bandwidth
selectivity.

Jan 12/98
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ol
R i
foale
60 dB
{a) Separation of {b) IF Filter
Signals at Selectivity
Different lavels

Figure A-6  Bandwidth Selectivity

(S
Spurious Response

This is distortion caused by the higher
harmeni¢ 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 1o -
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 bs obtained,

T T 7T
-10 |-Fundamenta /
-20 2nd order
-30 / Harmenics
e =40
= -50 )
a4 .
P_—‘ “G{} 7 /f
@ -0 - 70 d8 /
% “80 /
&= -90 {
-100 / 3rd order ——
~110 A+ Harmoaics
i [ Cbd
-60 -40 20 0 120 dbm
Input level

Figure A-7  Spurious Response

Jan 12/98

www.valuetronics.com
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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 Harmonlic 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 efticiency
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 1o the spectrum analyzer.

Non-higher Harmonlic spurlous

This is a spurious signal of a certain

inherent frequency gensrated by the
©ospectum’ dnalyzer itself. This is also

called residual response.

vl

Yoltage Standing Wave Ratio (VSWR)

This is a constant that represenis the
impadance maiching state. It is expressed as
the ratic between the maximum and minimum
values in the standing wave generated as a
combination of progressive wave and
reflected wave in the spectrum analyzer
loaded 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 it Eg is transmitted to
the receiver without impedance mismatching.
if the signal is completely reflected due to
mismatching of the receiver and returned to
the transmitter, the ratic of reflection, 1 e. |
the reflection factor can be expressed as
follows, assuming ER as the reflected wave
size:

A-5
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1. Glossary

Refiection factor I = Reflectad wave ER
/ Transmitted wave Eo

Return loss (dB) = 20log ER/ Ey [dB]
VEBWR =(Ep + ER)Y(Es ~ ER)

The relationship to the reflection factor wili
be:

VSWR = (1+ [T y(i- 111

The VSWH will be in the range 1 to =, The
matching state is improved as the valus
approachss 1,

{Signal to be Spectrum
rmeasurad) analyzer
Transmitter Heceiver
E e e - E
0 1
Progressive Reflected
wave wave

A-G

Figurs A-8  VEWR

[Y]

¥iG-tuned Oscillator

This was first reported by Griffiths in 1546,
Garnet ferrites such as YIG (Yitrium-iron
garnet} monocrystal show extremsiy sharp
electron spin resonance in the microwave
area, and has a resonance frequency in
proportion to the direct-current magnetic
tield applied over a wids frequency range.
Thecefore, YIG crystals can be used for
wide-range electronic tuning. c¢hanging the
current exciting the elector magnet that
generates direct current magnetic fisld. YIG
crystais are used in the local sweep
generator of the spectrum analyzer and in
other devices such as auloc microwave
frequency counters.

www.valuetronics.com

4
Zoro Span
The spectrum analyzer sweeps at any
frequency along the horizontal axis as the

time awis but will not sweep in zere span
maoda.
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2. Level Scalings

Corraspondence between the units: dBm/S0L0, dBm/75{L, Vims, W50, dBx and dBV,
a8m/75Q 48V dBm/500 48 p Vrms #/5080
—- 5¥ros
L. —]
~ F30dBm ) = B00mW
F2048m 14— F10dBY L 130dB — 1¥rus -
_ +20d8n ~ - . - L 00nW
| H-—- —: B00EYrms 5o
H10dBm — 0CBY — 120dBu .
10dBm -
i = - 1w
Ddig —4— 10d8Y e 11048 4« - HO0 u W
N GdBm — — 100mVYras
— = 2048Y 7 5 . ;
-10dim - alur - 1G0dB S0m¥ems {4 00 u W
~10dBm 1 - - GDuW
20400 - ~3043Y 1 90d8 4 ) -
i ~20dBm - — 10uW
i — 10mVrms — S5uW
s g - 404 BY . .
J0dBm ¢ s0dim - 80dB W SmYrms _
_Vﬁ - I ) 1 f-“—' w
-40dBm -~y “HOdBY L T0dB - 500nW
~40dBa —
S504Bm - ~B0dBY a0 50d8 o L 1nYrams L 100RW
. -50d8m — - 50nW
i == 500mVrms
-5048m - = THABRY e BOAB 1 - -
| -60d3m — S DL
N B Sak
-70d8m —~f— ~80dBV - 4048 1
7 ~70d8m -~ -— 100u VYros —
v - 50 4 Yrms o dow
-80dBp —i— ~90dBY e 30dB -
N 80dBm ~— )
R~ ) ’ 0dBY = 1Vrms
-90dBm ~+ ~100 L 2048 u - 0dBu = 1xVrms
. OdBm = tmW
R = 5003
— 10uVrus
Figure A-9  Level Scalings
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3. Menu Listis

SPECTRUM

CW

o E
. —
- Peak Search ! Peak List Channel
: ’ Fregq ! Power
Counter ?—-— Peak List Total
: Level Power
Power e - List OFF . Average
Meas : . Power
g Spurious return Carrier
‘ i Power
more ;*** return
O ]
l z
uuuuuuuuuuu \ .
Sound ] ~ Sound
‘ | O LR
Noise/Hz ——  dBm/Hz Volume |
more 2/2 dBu V/JHz | EMKR Pause

: A-8
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Noise/Hz
OFF

Time

fSeuné (OFF

%Resolutieng
. 1kHz :

' Resolution !
- 100Hz ‘
%Resoiutioné

10Hz

1Hz

Counter
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CAVG Times

Lo Corr:

. Parameter -

Setup

FUND
§ Frequency |

Harmonic
Number

Nov 1/96
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STl /

STD/CW

...................

ACP

i .
| »
v .
' .
'

3. Menu Lists

Chanpel STD/CW
Spacing
' Specified User
; Bandwidih
' Parameter §—~—~ Manual
Setup
. Screen Define—
Sepal | User
E Graph - return
Quit
;
........................... Voo,
. Graph MKR NO
§ N | [ OFF ] { X
Multi MKR —-— ©  MKR ON
; Set ' ;
return MKR OFF
Active MKR
Reset MKR
return
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3. Menu Lists

RCL %
,,,,, T T
Recall ! Recail | Recall | ! Recall
Repister 3 E P+ REGH E 1 REGHES
Recall —— °  List | Recall | @ Recall
File E § Reg/File g é REGHZ i é REGH#7
List % é return é é Recatl i © Recall
Reg/File : . © REGE3 | . REG8
Recall Recall
REG#4 REGHY
Recall Recall
REG#S REGE10
Recall ;| : Recall
on POWER + on POWER
more 1/2 = return
A-10 May 10/96
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Device

SHIFT

SAVE

RCL

H

Format
Card A

Format
Card B

Jan 12/86
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-
N S J . Clear
Save — REG#1
o Register =
b Clear
o Clear — REGH#2
o Register © o
; Save b REGES
 File | SRR
S Clear
- {lear — REGH#4
o File b e
e Clear
j List REGES
o Reg/File @ ] [ e
L Default

P

ey

Clear
Clear
Clear

Clear 3
| REGE9 §

Clear
REG#106

......................

Befault

more 1/2 ; vvvvvvv § return
- mwmwwl Jave
Clear SRRREEEEERER
Co List i
----------------------- .1 Reg/File !
List R
Reg/File Enter
---------------------- Title
Kelease ; oo
Preiect Yrite
---------------------- Protect
return . e
Sefect
......................... Item
Rename
retyrn

COREGHS G L RE
COREGET

©OREGES G

TS

.................

Save

return

3. Menu Lists

Save

L OREGES

: Save E
5 REGEIO

Save
REGEIP

..................
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3. Menu Lists

FREQ 3’ """"""""""""""""""""""""""" : SPAN
B .
R Voo | b A A,
Center 11| I Presel 1 !  Auto E Full Span
‘ D Tune 1 Peakin P :
S B e eeeas el
‘ BN Lo SRR :
Start i} - Preselector: ¢ Manual @ : ¢ Zero Span
¥ LTGT 3060 ¢ Peaking 11
.................. T B Ly
Stop !l i more 2/2 ! i
| :
IR R :
I I
- Step Size ) !
Preq |
Dffset 4 !
LN T OFF ] :
R At ]
: more 1/2 = i
5 %
LEVEL
L J o ¥, \5/ ,,,,,,,,, Vo .-
dB/div. - o dBm ] 10dB/DIY
Limear == | i BV i x 2 5dB/DIV
Units — dBuy % 5 2dB/DIV
Ref Offset | CdBuVemf (i % 10 . 1BV
TN QFE : Do Lo :
dBpi return | i 0.5dB/D1V
Watts refurn
Volts
Note T
The menu items enclosed with a long dashed line are displayed on R3465 but not displayed on
R3463.
A-12. Jan 12/88

www.valuetronics.com



R3465 SERIES OPERATION MANUAL

Trigger

— Middle Line
Source
Trigger Y ¥ Video
Level
refurn Ext
__Slope
[+ =]
return
SWPT BW
CSWP Time | i RBY
LAUTOY TN ] [AUTO ] LN
DAL Auto RBW: Span ﬁl
yBk - sel Default
PLAUTD) DL
VBW: RBY - return |
ALL Auto | by
__________________
 Set Default
return
May 1006
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- Window SWp
: E[UNJ

3. Menu Lists

OFF |

%Gate Seurce?
o IF Signal

Gate Source
- BXT Gate in-
Gate Sourceg
 EXT Trigger
Tuéié'sddfééf
. Slope
I+ 10

return

..........
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3. Menu Lists

FORMAT

Trace Write A : . Store B : Min Hold
Trace 0 View A View B A <> B
Detector :

Dif}%?y Biank A Blank B AR — A
L ’"F?FJ ________________________________________________________
Lzmlt Lme e Max Hold A Trace A B-A—> A
[Labei AVG A - ’frace Math — T A-DL - A

Trace B~ refurn
IWWA Trace Math
|

Edit

,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,

: Lumt Lme

LN GFF]

A-14
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2tol

,,,,,,,,,,,,,,,

‘ Posi-Nega |

,,,,,,,,,,,,,,,,,,,
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WINDOW

3. Menu Lists

Measuring —
o Window

Zoom -

o Screen
- Reset ?

~ Dffset

S < SO S I L S S

CorrectIOﬂ .

Factor

= return return Mayﬁer ”ﬁ‘
....................................... N 'i}
return
__“_“W4MWE S
: Correction :
s[ (R
COFFLCtiGﬁ o
: Fdlt ;
return
Table
[nit
return
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3. Menu Lists

MARKER
ON y
-1 —
T S T T Vo J U 2N N W Voo
Normal MKR : Malti MKR = © MKR N ' Next Peak Peak
ffffffffffffffffffffffffff Set X1 | e
Deita MKR KR List WKR ON Next Peak S%%%h
R A ket T (o),
Sigmfraghv- : Peak List MER OFF : Next Peak return
SOV LOFE B . Level ' Right
Peak ) | i beak List Active MKR Min Peak more 2/2
? : Freq
Multi MKR ——— & Multi MKR Reset MKR © Next Min |
: OFF :
MKR OFF return Cont Peak -
LN LOFF L
gmere 1/3 }% more 1/2 —
| i | ]
| S 2 R VR v
Marker=» = XdB ; P MER=2>CF Deiia =>(F
Down § | |
Pited MKR B MER=>Re Delta=>
@N [GFW left | ! | CF Step
- XdB Down —————— @b C MERebHarm . | MKRe>
| ! . Right ! Lo ? MKR Step i
o Bisp Mode o a L
| I/Delta m e R S S MKR=> Deltass
: TR { REL_[4RS. Li g
ot | ] L osie o WS
MER Step : Trace MKR @ Count Down : Delta=> return
ATO] (ML) L8 Move [ON] [OFF] Span
§ Disp Lgye{% more 8/3 . return | return more 2/2
: LREE} ARSI ¢
%mare 2/3 F* more 1/2 -
A-16 Jan 12/986
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THNSIENT

: - .
P Wave Form —

Trigger

o Spectrum
%OBW/ACPﬂSP;
Power
EMedulationé

Aceuracy

v Transfer
jRate/Data f

STD
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11
B T & N A A
E Auto Leveié : Left fJggﬁ%ﬁﬁL” Free Run
uuuuuuu et L : Qﬂ?

v Trigger é- Center 208 - Yideo
L Source §
Trigger X Middle IF Signal
Level :
Trlgger j Delay Time VX Ext
P051tz0n :
Display ;A_, return return ¢ Slope
Control e 1
Limit Line »r f refurn
Juit
R, E
| |
e N j P T L Voo
Limit Line = - Copy Table "’ Ilmit Line: ©  T-Zoom
© Bdit -1 to 2 U2
i oo o T
Jﬁ%éw@? ;Copy Table L TINSERT
LovIloee]: |0 2t d b 7]

Idmﬂ luw

Jun h___J___Et__F]I

.....................

return
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3. Menu Lists

TRNSIENT

: Wave Form

Spectrum

Power

?r&nsfor

?RateﬁData §

57D

A-18

o Trigger

- OB/ACE/$P

' Modulation
' Acuuric» E

Spurinus

. IN-Band
 Spurious

return

v Hitended i é Auto
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- Auto Level

Set

1
E
i
|
v

L
Span § ’ Sﬂi

Trigger

EXT Trig

Bdit

D Freq Table !

Quit

iﬁuto Lt’:vel3

AVG Times
JLON T LOEE]

evel

el Bl

f

CAuto Level ;
Set - Set :

Guit

s Freo

Table

Save

P Freq Table

. Load
f?laq idb!ﬁf

lelete
Llﬂv

2 Sofi Hﬁta

return
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: Wave Form
© Trigger

OBW/ACE/SP

TRNSIENT

Spectrum

Fower o

- Modulation
- Accuracy

. Transfer ——
' Rate/Data

S R A R R VoL .

P Aute Level ;
Set '

 AVG Times !
0N LOFFS
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crebarn

VG Times
LON | LORE

“Antenna
¢ Power :

CCarrier
: OFF Power

3. Menu Lisis

Al
L

IR EESURE SR
~ 1 Auto Level

set
AYG Times
iéfgﬁf% L
| Duit

SN
o Trigger :
[T CERT,
RN Trig

o S]ng

VG Tines
LN ] TopR

Quit
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- @

A L ;
13 N o AL

Ref 10M

NS

Total Gain COIF Step Date/Time

oL — R Rs252
Each Item - Switching :

Log GPIB

5 L%ﬁeé?fty ) . Others

é Amplitude | ; S :
; . Paint ;
e oo ()

PBW ‘ % Revision

] SHIPT
Store . x N

- Copy
Device

N
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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

instrument. - Please do not use especially the cards that have no attribuie memaories in them or the
cards that have the information of the attribute memories not accurate. Those cards that can be used

B Usable Cards

B Nonusabie Cards

Jan 12/86
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in PC and so on cannot be used in this instrument.
The restrictions of the usable cards in this instrument are described below.

& SRAM Card
It is permitted 10 be handled as a floppy disk device.

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 caids that have no attribute memories or have no

contents even if there are the attribute memories as below.

- Write/Read-out/(Physical/Logical) Format enable

- It is dealt with as the sector placed at the head of the common
memaory without single partition/ECC (Error Check Cord).

Deal with the cards that have only the levell device information as the

attribute information as below.

- - Write/Read-out/(Physical/lLogical) 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 io the level2 format information as
the attribute information as below.
* Physical format disable .
- |t depends on that it is with ECC or without ECC that it enables or
disablas to read-out or to writs.
Without ECC; Read-out/Write/Logical format enable
With ECC: Only Read-out enabie _
The cards that have plural partition comply with enly the partition that
is described in the first format information. (Only in the case that
partition is the basic DOS partition.)

EPROM card/Flash memory card

Independent on With attribute memory/Without atiribute memory.
DRAM card

O card
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5. List of Messages

: A-22
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Massage Explanation Error No.

Sound demodulation is working. Sound demodutation is working. 1
Piease turn off the Sound mode.

fCW 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 paramster is fixed while. This parameter is not be able to be 4
Preselactor Peaking. changed 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, B
Piease quit the measure. '
Biank trace is selected. 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 1o be executed on Baseband 8
Please move marker and execute. fraquency.
Power Measure is working. Power Measure is working. 9
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 useful 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 Mesgsages

Massage Explanation Error No.
Counter is working. Counter is working. 13
Plgase turn off the Counier.
[CW 1/2]
AMKR is not active. The delta marker is not active. 14

Please activate the AMKR.
[Marker 1/3]

Not available in Muiti Screen. it is not able to be executed in Mulii 17
Please reset Multi Screen mode. Screen mode,
[Window 1/1]

View or Blank trace is selected. it is not able to be executed in View/Blank. 18
Please select Write mode.
[Format- > Trace A

Trigger source is not Videc, Trigger source is not Video. 19
Please select 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]

Vertical scale is not 10 dB/div. The vertical scale is not 10 dB/div. 22
Please select 10 dB/div.
[Level- > dB/div]

Parameter is set over the scale. The parameter is not correctly set. 23
Please check the data.

FACP 1/1]
Screen mode is fixed up by STD. The screen mode is fixed. 24

[ACP- > Parameter Set Up]

Calculated power is out of range. The calculated power is out of range. 25
Edit table 15 opened. ' It is not able to be executed in the Edit 26
Pleass return to execute menin made.

Frequency table is empty. There are no table data. 27
Please edit a table and execute.

Calibration signal was not detacted. There is no CAL signal, 28
Please check CAL QUT signal.
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5. List of Messages
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Massage Explanation Error No.
Trace Average is working. Trace average is working. 39
Please turn Average off,
[Format->Trace A
Not available in Freq. ACP mode. Cannot execute in Freq. ACP mode. 40
Trace Paint is set to 501. Trace 501 Point mode is set. 41
Please change mode to 1001,
{S¥YS 1/1)
Not available while Zooming. It is not able to be executed while 42
Zoeming.
No trace data. Trace data is not displayed. Start the 43
Please start a measure. measurement.
Attenuator is MANUAL mode Attenuator is set to the MANUAL moda. 44
Please select AUTO mode. Change the made to Auto, then execute
the measurement.
No margin for filtering. There's no margin for filtering in trigger 200
position.
Invalid Sync Word. As Sync Word can be detected only one, 201
slot cannot be recognized. '
Multiple Sync Word was detected. Plural Sync Words were detectad. 202
Invalid Sync Word and no margin for As there's no margin for filtering in trigger 203
filtering. position and Sync Word can be detecied
only one, slot cannot be recognized.
Trigger occurs in a slot. Trigger is in a slot. 204
Printer is not ready. itis not abie to be printed. Please check 300
Flease check a printer setting. the printer satting.
Printsr cable problem, The printer cable is defective. Please 301~
Please check a cable or connection, check the cable or connection.
Printer is not active. The printer is not active. 302~
Plotter cable problem or The plotter cable is defective or the plotter 3037
Plotter is nat active, does not operate.
INPUT ATT: Itis a failure of the Calibration. 400
Calibration failure.
May 10/36
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5, List of Messages

Massage Explanation Error No.

IF STEP AMP: It is a failure of the Calibration. 40+
Calibration failure.

LOG LINEARITY: [t is a failure of the Calibration. 402
Calibration failure,

TOTAL GAIN: it is a failure of the Calibration. 403
Calibration failure.

RBW SWITCHING: i 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. i is not able to be executed because the 406
Please execute CAL ALL. calibration data is not enough.

HS ADC: It is a failure of the Calibration. 407
Calibration failure,

MOD DSP: It is a failure of the Calibration. 408
Calibration failure.

NORMAL ADC: Tt s afailure of the Calibration. 409
Calibration failure.

ilegal parameters. The specified paramelers are illegal. 800
flegal file or device name. The file or device name is illegal. 601
Software version unmatched. _ Software version is unmatched. 802
Cannot format a device. {Note) The mamory card not enough is not able 603

{0 be initialized.
Cannat rename a file in RAM disk. The file name in RAM disk cannci be 604
changed.

Broken savad block data. The saved data is broken. 805
Device already exists. The device already exists, 606
Device not found. There are no devices. 607
Device niot ready. The device cannot be referred. 508
Directory not found, There are no directories. 609
File already exisis. The file already exists. 610

Mole:

i

Nov 1/96
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5. List of Messages
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Massage Explanation Error No.
File not found. There are no files. 811
Invalid BPB. BPB is invalid. The card needs to be 812
Piease format a card. initialized.
Cannot delete a file. It is not able to be deleted because it is a 613
(read-only file) read-only file.,
No disk space. Card/Disk capacity is full. 614
Read-only file. it is the read-conly file. B15
Read-only media. It is the read-only media. 616
Read-only volume. The card is in the write protection. 817
Invalid boot sector signature. The boot sector signature cannot be 618
recognized,
CRC error. CRC error occurred. 819
File or register empty. It is impossible to recall a file or a register 634
that is empty.
Any trouble in DSP or AD module. DSP or AD module has some trouble. 820
Broken Freq-Correction data. An error of the frequency characteristic 621*
Flease report to qualified service person. correction data occurred.
Handshake error occurred to TBC. A handshake error occurred. 622"
Please report to gqualified service person.
Handshake error occurred to DSP. A handshake error occurred. 623"
Please report to qualified service person.
Camnot detect Mod. DSP board. Connection error has occurred. 624~
Please report to gualified service person.
Time Out Trigger is not detected. 700
No Trigger detected.
System Error, Cannot allocate memory space. 701
Cannot allocate memory.
input leval is out of range. input level is out of allowable range. 702
Please check Referance level.
Burst signal is not detected. Burst signal cannot be detected. 703
Flease check Burst length.
May 10/96
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5. List of Messages

Massage Explanation Error No.
Cannot demodulate. Cannot demodulate. 704
Sync Word is not detected. Sync Word cannot be detected. 705
please check STD menu,
Sync Word detection failure. Failed in Sync Word detection. 706
Trigger fiming is not proper. Trigger timing is not proper. 707
Phase Error is out of limit, Phase Error is out of allowable limit. 708
Signal Type is set tg CONTINUOUS. Continuous wave was detected. 708
Piease set BURST in STD menu.
Link Type is set to VOX. VOX type cannot be measuread. 710
Cannot measure VOX signal.
The iast process is in progress. The process in progress becomes to be 800

the last one by pressing STOP key.

Auto Level completed ! Aute levet completed. 801
Auto Level failed | Auto level failed, 802

Note : It is possible to read error numbers by using the GPIB guery, "ERRNO?", bul
impossible fo read codes marked by (*).

May 10/96
uetronics.com
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OAY Betting ... ... o

i}
1dB gain compression . .......
10MHz frequency reference
input/output . ... .. .. .. ...

21.4MHz IF output .. ... ...
A2INHz (Foutput ... ..., ...

ACP .. Cee
Amplitude Accuracy . ... ... ..
Amplitude Condition for

"Next Peak Search .. ... .. .. .
Ampiitude Range . ..........
Amplitude resolution ....... ..
AM signal measured on time
domain ... ... . ... ... ..
AM signal measured on frequency
domain  ......... ... ...,
Analog Demodulation . ... .. ..
Average display noise lavel
Average powsr of TRANSIENT
mode {(after self-calibration)
Averagng Mode .. ... ... ...

{B]
Back Up of the Memory Card
Block Diagram .. ...........

IC]
Calibration .. .......... ....
Calibration signal accuracy _
BOMHz) .. ...

Calibration signai output .. .. ..
Carrier frequency {fc) ... ... ..
Case that abnormality occurs . . .
Center Frequency . ..........
Changing the supply voltage
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7-33

11-7
11-5

7-32
11-3
11-6

5-b

-5
11-8
11-3

11-7
718

§-10
10-4

3-10

11-5
11-8
525
1-10
7-2
1-5

Checking Power Requirements
Cleaning .................
Clear Filemenu . ...........
Clear Register menu . .. ... ...
Command Syntax . ..........
Condition register . ......... B
Connectable Printer .. ... ....
Connecting GPIB . ........ ..
Connecting the Power Cable
Connecting to AC power source .
Connection for power level
measurement .. ... ...
Contents of Storage to

Memory Card . ....... ... ...
Controller Functions ... ......
Convenient functions

MKR=CF, MKR=REF .......
Correction Factor Function

Counter function .. ... e

Data ............. e
Data Formats .. ......... ...
Data output format (talker) ... ..
Patasefting ...............
Device Clear (DCL} . .. .. .. ..
Diatog Box {Setting Menu),
Error/Warning Message . ... ...
Digital modulation analysis . .. . .
Dimensions  ...............
Directprint ................
DISPLAY CONTROL Section .. . .
Display range .. ............
Dynamic Range ............

Enable register ... .. .. R
ENTRY Section ....... PP
ErrorNo, ............... s
Event Enable Register ... ... ..
Event register . ......... P
Exampie of the program with :
using the status byte . ... ... ..

1-5
1-9
7-91
7-87
8-10
8-13
B-12
8-3
1-8
3-2

3-20
7-16
7-57

8-10
8-11
8-48
3-7
8-7

3-8
11-6
11-9
11-9
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3-22
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Explanation of ACP {Adjacent
Channels Leakage Power) Key
Explanation of Center Frequency

Explanation of communication
Explanation of Detector

Explanation of Frequency
Span Menu
Explanation of Gated Sweep
Function
Explanation of Limit

Explanation of Next Peak Search

Explanation of OBW (Gccupied
Bandwidth) Key
Explanation of Referaence
Level Menu
Explanation of START Lamp
Explanation of Sweep

Explanation of Trigger .
Level Menu

Explanation of Trigger Menu

{Fl

Frequency measurement in

Frequency measurement with
normal marker

Frequency range
Freguency read accuracy

Frequency stability

Front panel
Function of CW key
Function of SHIFT key
Function of TRANSIENT key
Functions of TRACE mode
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Menu ...... ... ... ........
systemsetup ........... ...

Mode Menu . ..............

LneMenu ................

Menu .......... ...

ModeMenu ...............

External trigger input .. .......

Frequency Characteristics .. ...

frequency counter mode . ... ..

Frequency reference accuracy ..
Frequency response . ........
Frequency span ............
Frequency Span . ...........
Frequency Sweep . ..........

7-52

7-3

7-81

7-25

7-6

7-43

7-28

7-30

7-49

77
7-46

7-42
7-45
7-44
11-8
11-2

5-3

5-2
11-2

11-2
11-2

115

11-2
7-5
11-2
11-3
2-2
7-58
3-6
7-82
7-18

Gateinput .. ...
Gated Sweep . .............
General Specifications
Generating response data .. . ..
Go To Local (GTLY ..........
GPIB ... ...
GPIB code of TRANSIENT mode
GPIB interface Functions .. .. ..
GPIBSetup ........ .. ... ..

[H]
HARMONICS (higher harmonics)
measuring function ..........
Header
High speed measurement in
TRANSIENT mode . .........
How 1o Back up the ‘
Memory Card . .............
How to Call from the Memory
Card (Recall Function) . .
How to Exchange the Battery . ..
How to Initialize the
Memoary Card .. ... e
How to obtain m when FM
modulation index m is small . ...
How to Store into the Memaory
Card (Save Function)

VO e
/Ooftracedata ............
IF gain error

{After self-calibration)
IF Section
IN-Band spurious screen ... ...
Initialization
Initial power-on .. ... ... ...
Input Attenuator (ATT)
Input attenuatorrange . ..... ..

tnput attenuator switching
BITOT .ot et e

input buffer
nput Frequencies 1.7 GHz
and Above ................

.......

7-65
8-10

5-32

6-10

6-9
&-11

6-6
5-22
8-7
11-9
B-54
11-5
10-3
7-76
4-6

7-13
11-3
11-6

10-2
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Input Frequencies from
9 kHz to 3.0 GHz

putKey ........ ... ... ...
Input/Qutput . . ... ..........
Insertion and Ejection of

Memory Card . .............
Instaflation .. ..............
interface Clear (IFC) .........

tabel Function .............
Labeling Procedure .. ........
Life Span of the Back Up

Battery
Local Feedthrough
Local Leckout (LLOY . ........
LOG AD Section ...........

[M]
Marker frequency counter . .. ..
Marker OFF ...............

MARKER Section ...........
Marker —» (Markerto) ........
Maximum safe input ... ......
Mean power Pave (dBm) . ... ..
Measurement by frequency
counter .. ...
Measurement Function
Measurement in CW mode
Measurement in CW mode
Measurement in TRANSIENT
mode . ... Lo oL
Measurement of

antennapower .............
Measurement of

leakage power .............
Measurement of ACP {Adjacent
Channesl leakage Power) ......
Measurementt of frequency error
(modulation accuracy) ........
Measurement of OBW

(Occupied Bandwidth) . .......
Measurement of power .. ... ..
Measurement of symbol rate
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Measurement range . ........ 11-3
MEASUREMENT Section ... .. 2-3
Measurement with
normal marker . ............ 3-15
Measuring method ... ....... 5-28
Memorycard .............. 11-8
Memary Card Specifications . .. 6-3
Menulists ................ A-8
Message exchange . ......... 8-9
Message Exchange Protocol . . . 8-9
Messages ................ A-22
Mixer Section . ............. 10-2
MKR=CF function .......... 3-20
MKR=CF MKR=REF Function . 7-38
MKR=REF function ......... 3-21
Modes of Trace A . .......... 7-18
Modesof Trace B . .......... 7-22
Maodulation accuracy measurement
function . ................. 7-79
Modulation analysis . ... ...... 11-7
Multi-marker mode .. ... .. ... 7-35
[N]
NADC ........ PR 7-83
Noise/Hz measurement ... .. .. 7-81
Nonusable Cards  ........... A-21
Normal Marker and A Marker .. 7-29
MNote on Handling the
Memory Card ... ........... 6-4
Numericdata .............. 8-11
[O]
Object modulation method . . . .. 11-6
OBW ... .. .. L 11-7
OBW/ACP/Spurious measurement
function .................. 7-62
Ogperating environmental
conditions . ............... 1-3
Cperationmodes  ........... 7-23
Other marker functions . ...... 7-39
Output buffer .. ............ 8-9
Output for plotter . .. .. ... ... 6-17
Qutput to the Printer .. .. .. ... 6-16
Outputtothe file . .......... 6-21




3465 SERIES OPERATION MANUAL

iPi

Panel keys and softkeys ... ...
PASS/FALL test
PDC
Peak power (Ppeak)
Peak Search
Peak Search Level Changing . . .
PHS
Power level measurement by

increased display resolution . . ..
Power measurement function ...
Power source

Power-on
Program example of
transient mode
Program foader . ......... e
Pulse quantization error ... .. .. :
Pulse width (¢)
Purser

Rear panel
Recall File menu . ... ... ... ..
Recall function menu
Recaii function menu
Recall Register menu
Reaference frequency
Reference Level
Reference level range . ..., ...
Remote Enable (REN) ... ... ..
Replacing the power fuse
Resolution bandwidth
switching error
Resolution bandwidth {3dB)
Resolution Bandwidth (RBW) . ..
Responses to Interface
Massages
RF input
RS-232 Remote Control
Function

i8]
Sample measurement of AM wave
of high modulation frequency and
iow modulation index . ... ... ..
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3-5
7-68
7-83
5-26
7-30
7-33
7-82

3-13
7-77
1-5
11-8
33

8-84
"11-8
11-6
525

2-7
7-95
7-96
7-93
7-94

4-2

7-7

11-3
8-7

11-8
11-3
7-10

8-7
117

8-70

5-10

Sampie measurement of AM wave
of low modulation degree and high
modulation index
Sample measurement of

approximately 200 MHz signal
source

Sample measurement of FM wave
of high modulation frequency and
low m value
Sample measuremant of FM wave
of low modulation frequency
Sample measurement of the
deviation of FM wave peak

{Af peak)
Save File menu
Save function menu
Save Register menu
Scale indication accuracy
{After self calibration)
Select tem menu
Selected Device Clear (SDC) . . .
Selecting AUTC of Coupled
Functions . ................
Serial Polling Enable (SPE)

Set condition of the

display screen
Setting ................. .
Setting of GPIB address
Signal purity noise side band
Signal Track Mode
Sound function
Space (space character)
Specification of the
Output Form
Spectrum demodulation
Spurious
Spurious measurement
Spurious response
SRAM Card
Standard Event Register
Standard Operation Status
Register ............ e
Standard values
Status Byte Register
Status Register

5-17

5-14

5-19
7-88
7-85
7-87

11-5
7-92
8-8

7-12
8-7
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Status Register Structure . .. .. 8-13 [X}
Status Register Types .. ... ... 8-14 Kadsoutput .............. 11-8
Step key and dataknob . ... .. 3-8
Storage ........ . ... ... 1-8 [¥]
Sweep Key ............... 7-42 Yaxisoutput ... ..., 11-8
Sweep Moede Switching .. ... .. 7-48
Sweeprate ............... 3-22 [Z]
Sweep time ......... e 11-6 Zaxisoutput ... ... ... 11-8
Sweep Time ............... 7-47
Sweep Time Setup Menu . .. .. 7-48
System Functions . . ......... 7-88
it}
Take Control (TCT) . ..... .. .. 8-8
Temperature and humidity ... .. 11-9
Ten-key and unitkey . ....... 3-8
The trace data and
thetabledata .............. 5-3
Tirne Domain measurement .. .. 11-8
Time domain wave form analyzing
function ... o .. 7483
To carry the device by hand . .. 1-9
Transmission velocity
measurement .. ... ... L. L. 7-80
Transportation . ............ 1-10
Trigger ... 11-6
{1
Units .. ....... ... ... ... ... 8-12
Usable Cards . ............. A-21
Usable Memory Gard .. ... ... 6-2
vl
Video bandwidth .. ........ .. 11-3
Video Bandwidth (VBW) ... .. 7-11
Videooutput . ............. 11-8
Voice cutput{Demodulation
audio} ... L 11-9
| (w1
Warmup . ...... . ... L. 1-11
When PDCNADC is set, .. .. .. 7-83
When PHS isset, .......... 7-82
Writing multiple commands .. .. 8-10
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1.1 Introductory Description and UUT Performance Reguirements

1. PERFORMANCE TEST (CALIBRATION)

1.1 Introductory Description and UUT Performance Requirements

This precedure describes the performance test of the modulation spectrum analyzer Ra3465/3463
and the spectrum analyzer R3272/32863.

The unit being test will be referred to herein as the UUT {Unit-Under-Test).

UUT Environmental range : TEMP. 20°C to 30°C  RH 85% or less
UUT Warm-up/Stabilization pariod requirements  : 80 minutes

» : . 1-1 Sep 20/96
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L1 introductory Description and UUT Paerformance Requirements

Table 1-1 UUT Performance Requirements {1 of 5)

Unit-Under-Test
{Usm
Parameter/Function

Performance Specifications

Test Method

Frequency
Headout Accuracy
and Frequency
Courter Marker

Frequency Readout Accuracy:
< + [Frequency reading X Frequency Reference
Accuracy) + {Span X Span Accuracy)
+{0.15 X RES.BW) + 10 Hz]

Signals are input from
the SG where high-
precision 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) + 1L.8D]
Frequency Frequency: <1X10 "/year The frequency of CAL
Reference Cutput <2 x1078/day QUT signal locked to
Accuracy, the internal 10 MHz
reference is measured
with the counter.
Noise Sidebands | =3 GHz: Good noise sideband

10 kHz offset< — 100 dBe/Hz
100 kHz offset< — 110 dBe/Mz

f>3 GHz:
10 kHz offset <{—98 + 20 log N) dBc/Hz
100 kHz offset <{- 108 + 20 logh) dBc/Hz

signals are input for
measurement.

Frequency Span Linear Span: Signals at two
Accuracy < *+4% (Span>5 MHz) frequencies according
< 1% {(Span=5 MHz) {0 sach span are input

to measure the
difference between
the frequencies.

Hesohstion Range Accuracy: CAL OUT signals are

Bandwidth 300 Hz o 3 MMz, 5MHz; 1, 3, 10 sequence input for

Accuracy and +20% 1 kHz to 1 MHz measurement,

Selectivity +30% 300 Hz, 3 MHz, 5MHz

Selectivity :
<15:1 300 Hz to 5 MHz
Resolution Bandwidth
Resolution Bandwidih

5 MHz (50 dB/3 dB)
300 Hz to 3 MHz
(60 dB/3 dB)

www.valuetronics.com
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1.1 introductory Description and UUT Performance Requirements

Table -1 UUT Perfoermance Requirements (2 of 6)

Unit-Under-Test
{UuUm
Parameter/Function

Performance Specifications

Test Method

B. Resolution

300 Hz to 3 MHz RBW:

CAL QUT signals are

—{115—1.55H(GHz)} dBm
1 MHz to 3.0 GHz

— 115 dBm 1.7 GHz t0 7.0 GHz

-~ 115 dBm 6.9 GHz t0 8.0 GHz
R3272:

-~ 70 dBm 10 kHz

- 80 dBm 100 kHz

= {115~ 1.55H{GHz)} dBm
1 MHz to 3.1 GHz

-~ 110 dBm 3.0 GHz to 7.5 GHz

—103 dBm 7.4 GHz to 154 GHz

—96 dBm 15.2 GHz to 23.3 GHz

— 90 dBm 23 GHz to 26.5 GHz
R3263/3463:

~ 73 dBm 10 kHz

- 80 dBm 100 kHz

—{115—1.55f(GHz)} dBm
1 MHz to 3.0 GHz

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 Naoisa fitter) average noise level at
Level R3465: each freguency is

-~ 70 dBm 10 kHz measured.

- 80 dBm 100 kHz

www.valuetronics.com
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1.1 introductory Description and UUT Performance Requiremenis

Table 1-1 "UUT Performance Requirements (3 of 6)

Unit-Under-Test o
(UUTY Performance Specifications Test Method
Parametes/Function :
8. Gain Compression —5 dBm mixer input lavel >10 MHz Two signals are input
{1dB) simultaneously to
measure the level at
which one of the
signals is lowered by
1dB.
9. Residual (no signai at input, 0 dB input Attenuator, 50 No signal is-input and
Response termination) : the test is terminated
R3465: at 50 0.
< —100 dBm ' 1 MHz to 3.0 GHz
< -0 dBm I 300 kHz to 8.0 GHz
R3272:
< —100 dBm 1 MMz to 3.0 GHz
< -390 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 Harmenic | R3465: The lowpass filter is
Distortion . connected to the SG
frequency range mixer lavel
. output for
<--70dBc | 10 MHz to 3:0 GHz -30 dBm | measurement.
< 90 dic >1.7 (GHz -~ 10 dBm
Ra3z27z:
frequency range mixer level
< 70 dBc 10 MHz o 3.0 GHz - 30 dBm
< —100 dBc >3.0 GHz —10 dBm
R3263/34863;
frequency range mixer level
< —70 dBc 10 MHz to 3.0 GHz - 30 dBm

www.valuetronics.com
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1.1 Introductory Description and UUT Parformance Requirements

Table 1.1 UUT Performance Requirements {4 of 6)

Unit-Under-Teast
(UuT) Performance Specifications Test Mathod
Harameter/Function
11. Third Order Separation; 12.5 kHz Two neighboring
Intermodulation Fesolution bandwidih: 300 Hz signals are input
Distortion Video bandwidth: 3 Hz orless simultaneousty for
measurement.
R3465:
frequency range mixer leval
< —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 dBrmn
R3263/3463: o _
I frequency range ! mixer lovel
< —75 dBo ‘ 10 MHz o 3.0 GHz | =30 dBm
12. Image, Multiple, R3485: Signals allowing
QOut of Band < =70 dBc (10 MHz to 8 (3Hz) image, multiple and
Response out of band response
R3272: as against the center
< 70 dBe (10 MHz to 18 GHz) frequency are input
< 50 dBe (10 MHz 10 23 GHz) for measurement.
< 50 dBc (10 MHz to 26.5 GHz)
R3263/3463:
< 70 dBc (10 MHz to 3 GHz)

1-5 Sep 20/986
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1.1 Introductory Descrintion and JUT Performance Requiremeants

Table 1-1  UUT Parformance Requirements (5 of 8)

Unit-Under-Test
(UUT}
Parameter/Function

Performance Specifications

Teast Method

13. Freguency

10 dB input attenuator

The signal level of 5G

Response R3465: at a certain level on
+1.5dB 9 kHz 10 3.0 GHz the screen is
+1.0 di3 50 MHz t0 3.0 GHz measured at each
+1.5 dB 1.7 GHz 10 7.0 (GHz frequency with the
+1.5 dB 6.9 GHz 0 8 GHz power meter.
Frequency Respense Heferenced 1o CAL Signak:
+3dB S kHz to 8 GHz
F3z72:
+1.5d8 § kHz t0 3.1 GHz
+1.0dB 50 MHz 10 3.1 GHz
1.5 dB 3.0 GHz to 7.8 GHz
+3.5dB 7.4 GiHz to 15.4 Ghz
+4.0 dB 15.4 GHz 10 23.3 GHz
+4.0 dB 23 GHz 10 26,5 GHz
Frequency Response Referenced to CAL Signal:
5 d8 9 kHz to 26.5 GHz
R3263/3463:
1.5 dB g kHz to 3.0 GHz
+1.0 dB 50 MHz 10 3.0 GHz
Frequency Response Referenced to CAL Signal:
2 dB 9 kHz to 3.0 Gz
14. IF Gain {after automatic calibration) The REF tevel is
Uncertainty 105 dB 0 dBm to — 50 didm raised while lowering

the signal level with
the 5G to measure
the orror.

158, Scale Fidelity

{after automatic calibration)
Log:

lnput signat is lowsred
with tha 3G for

www.valuetronics.com
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L1 introductary Description and UUT Performance Requirements

Tabie 1-1  UUT Performance Requirements (6 of 6)

Unit-Under-Test
{LUUT Ferformance Specifications Test Method
Pararneter/Function

16, input Altenuator (20 dB to 70 dB setlings refarenced to 10 dB) Signal at a fraquency
Accuracy R3465: iz input and measured
1.1 dB/10 di step, 2.0 dB max, with the internal
9 kHz 10 8 GHz attenuator.
Ra3z7e:

+1.1 dB/10 dB stap, 2.0 dB max,
9 kHz 10 12.4 GHz

+ 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 to 3.0 GHz

17. Calibration Amplitude: ~10 dBm +0.3 dB CAL QUT signals are
Amplitude measured with the
Acouracy power meter.

1.7 sep 20080
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1.2 Measurement Standards and Supporl Test Equipmen! Performance Requirement

1.2 Measurement Standards and Support Test Equipment Performance

Reguirement

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 raquired in the Test Procedure {TF) process.

The MUS is developed through uncertainty analysis and is calculated through assignment of a
dafines and documented uncertainty/accuracy ratio or margin between the specified tolerances
of the UUT and the capability (uncertainty specification) required of the measurement standards
systemn. MUS is required to assist 8 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 SMATE Environmenial Rangs :© Temperature o 18°Cto 28°C
Relative Hurnidity @ 30% to 70%
MS and SM&TE Warm-up/Stabilization Period Requirements  : 60 minutes

. 1-8 Sep 20/98
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1.2 Measurement Standards and Support Test Equipment Periormance Requirement

Table 1-2  Measurement Standards (MG} Performance Requirements

Squipment (enoric - e
Narme (Quality) Minimum-Use-Spocifications Note
Frequency Standard Output Frequency 10 MHz
Stability S5 X107 10/day
Dutput Iinpedance : about 50 0
Output Voltage 21 Vpp or more
Synthesized Sweeper | Frequency Range 216 MHz to 18 GHz 3G1
Frequency Accuracy (CW): 3 X 107 8/day
Fower Level Range c 20 dBmto +15 dBm
Frequency Counter Frequency Range S0 Hz o 120 MHz
Gate Time : 10s
Number of Digits Displayed : 8 digits
input Voltage Range 125 mVrms to 500 mVirms
Synthesized Signal Fragquency Hange 10 MHz to 4 GHz 5G2
Generator Residual SSB Phase Noise:
1 kHz offset < — 115 dBo/Hz
10 kHz offset < —125 dBo/Hz
100 kHz offset < — 130 dBe/Hz
Pawer Level Range: — 20 dBm to + 10 dBm
Powsr Metar Accuracy © +0.62 dB (dB Relative Mode)
Power Sengor Frequency Range 50 MHz to 26.5 (3Hz Sensor 1
Power Hange ST AW 10 100 mW
Maxirmum SWR C1.25 (26.5 GHzY
Frequency Range 10 MHz to 18 GHz Sensor 2
Fower Range 1 W in 10 mW
Synthesized Sweeper | Frequency Range  : 10MHz to 26.5 GHz 5G3
Power Level Range: — 20 dBm to + 10 dBm
Svithesizad Lavel Freguency Hange :3G MiHz 5G4
Generaior Hower Level Range =80dBm to +10dBm
Abzohite Lavel Accuracy 1+ 0.2 dB

www.valuetronics.com
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1.2 Measurement Standards and Support Test Equipment Performance Requirement

Tabte 1-3 Support Measuring & Test Equipment (M&TE) Performance Raquirements

Equipment Generic " e, e
Name (Quality) Minimum-Use-Specifications Nota
Adapter Type N{m) to BNG(f)
Type N{m) to 3MA()
SMA({m) to SMA(m}
Type Nif) to BNC(m)
50 ) Termination SMA
20dB Fixed, 3dB Frequency Range @ DCto 26.5 GHz
Fixed Attenuator Connector 1 SMA(m), SMA(
Power Splitter Frequency Range 10 MHz to 26.5 GHz
insertion Loss ;6 dB {nominal)
Low-pass Filter Cuioff Frequency @ 2.2 GHz
Rejection at 3 GHz : >40 dB
Rejection at 3.8 GHz: >80 dB
Power Divider Freguency Range 2 MHz to 2 GH=z Divider 1
isolation :=20dB
Fraguency Range 2 GHz 10 4 GHz Dividar 2
isolation 1 =20 dB
Cable Frogusncy Range © DC to 26.5 GHz
Maximum SWH . <1.45 GHz a1 26.5 GHz
Length Jabout 70 cm
Connactor : SMA{m)} both ends
Length S 150 ¢m
Connector 1 BNC{m) both ends
Length 210 em
Connactor : BNGIm) both ends
1-10 Sep 20/96
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1.2 Preliminary Qperalions

1.3 Preliminary Operations

WARNING

Always makes sure spectrum analyzer’s pewer supply cord is plugged into a 3-hele grounded

outlat or 2-hole outlet with grounded adapter. You can be fatally shocked i you fail fo follow
this rule.

Do not touch live circuits when calibrating instrument.

(1) Review this entire procedure before starting cafibration procedurs.

(2)  Always confirm that the POWER switch is OFF before connecting the power cable to the AC
fing,

1-114 Sep 20/86
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1.4 Performance Test Process

1.4 Performance Test Process
1.4.1  Accuracy of Frequency Readout and Frequency Counter Marker

#  SPECIFICATION

Frequency Readout Accuracy < % {{Frequency reading X Frequency Reference Accuracy)
+(Span ¥ Span Accuracy) + (015X RES.BW) + 10 Hz]

Span Accuracy: Span > 5MHz + 4%
Span = 5MHz 1%

Marker Frequency Counter Accuracy < + [(Marker Frequency X Frequency Referonce
Accuracy)
+ (5 HzxN) + 1 LSD]

& HRELATED ADSUSTMENT
Y10 Adiustment
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 freguency.

SYNTHESIZED R3485/3272/3263/3463
FREQUENCY SWEEPER r—1 r”"}

STANDARD L

- £ I
SNG
g ?
O 10 MHz o~ | O . = _]QF N
mlmﬁ MT EXT IHF(}UT

o Refl N : !
BNG | SMACABLE J
CABLE

Figure 1-1 Frequency Readout and Freguency Counier Marker Accuracy Test Setup

s [CQUIPMENT
Fraguency Standard
Synthesized Sweeper {(5G3)

Cablas:
SMA, 70 om
BMC, 180 om

: ; 112 Sep 20/38
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1.4 Periormance Tesl Process

¢ PROCEDURE

(1) Connect the aquipment as shown in Figure 1-1

tFrequency Readout Accuracy]

PRESET
{2}  Press the INSTRUMENT I::] key on the 8G3. Set the SG3 controls as follows:

CW ... ..... .... e 1.5 GHz

Power Level .. ... . ... ... ... .. ... -10 dBm

Frequency Reference .. ... .. e EXT (Heaf Panel)
SHIET PRESET

(3)  On the R3465/3272/3263/3463, press the [Cw Jand | | keys and set the
controls as follows:

Center Frequency ... ... . e 1.5 GHz
SPAN e 5 MHz

f 1 i
- - .1+ more 1/2 1 1 Preselector
(4) :o;ig{a@?}f%& press 4 J | and (afma) keys to set the preselector
0 3, b ¥

(5) On the R3465/3272/3263/3463, press the [smci [key. Record the MKR frequency on
Table 1-4 as the Actual Marker Reading. The roading should be within the limits shown.

(8) Repeat step (5) for ail the frequency and span combinations listed in Table 1-4. Peak
the R3465/3272 preselector for and set the Analyzer and the SG3 ICW lkey o
frequencies of 5 GHz and above.

[Frequency Counter Marker Accuracy]

(7) Setthe [sean]  key of the R3465/3272/3263/3463 to 5 MHz.

r 1 T
" ¢ @ Yrasnle 1
Pross the [@W} , | Gounter 4 {““’“““”i and .un 2L ;keys to set the counter to
ON " | R | | P | Lo e

{8) Keyin the 5G3 @ frequencias and the R3465/3272/3263/34563 center as indicated in
Table 1-5. For each pair of settings, press the L_C_*TJ kay and record the MKR
frequency at each point in Tabie 1-5.

The marker readings should be within the limits shown.

] 1.13 Sep 20/96
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1.4 Performance Test Process

Table 1-4 Frequency Readout Accuracy

333 R3465/3272/3263/3483 A Marker Reading
Frequency Soan Center Min. Actual Max.
(GHz) pa Frequency (GH2) (GHz) (GHz)
1.5 1 MHz 1.5 GHz 1.489988 1.500012
1.5 10 MHz 1.5 GHz 1.493958 1.50042
1.5 50 MHz 1.5 GHz 1.49784 1.60215
1.5 100 MHz 1.5 GHz 1.4958 1.5042
1.6 2 GHz 1.5 GHz 1.419 1.580
<R3485/3272 ONLY >
5 1 MHz 5 GHz 4.393987 5.000613
5 10 MHz 5 GHz 4.89958 5.00042
5 50 MHz 5 GHz 4.99784 5.00216
5 100 MHz 5 GHz 4.9958 5.0042
5 2 GHz 5 GHz 4.919 5.081
<CR3272 ONLY >
11 1 MHz 11 GHz 10.899987 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 11.681
18 1 MHz 18 GHz 17.999986 18.000014
18 10 MHz 18 GHz 17.99958 18.00042
18 50 MHz i8 GHz 17.99784 18.00216
18 100 MHz 18 GiHz 17.9958 18.0042
18 2 GHz 18 GHz 17.919 18.081
Table 1-5 Frequency Counter Marker Accuracy
SG3 R3465/3272/3263/3463 Marker Frequency
Frequency | Center Frequency
{GHz) {GHz) Min.{GHz) Actual(GHz) Max.(GHz)
1.5 .5 1.499999844 1.600000156

<TR3465/3272 ONLY >

5 5 4.999995454 5.000000506
<<R3272 ONLY >

11 11 10.899938889 11.000001t11

18 18 17.9999398184 18.000001816

. Sep 20/886
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1.4 Performance Test Process

1.4.2  Frequency Reference Qutput Accuracy

® SPECIFICATION
Frequency. <1X10-7/year, <2x10-8/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 QUTPUT signal. The CAL QUTPUT signal is referenced to the 10 MHz
reference.
FREQUENCY R3465/3272/3263/3483
FREQUENCY COUNTER = =l
STANDRARD
() i |
O oo 9o 7 CAL OUT
1 T 10MHz ~120MHz
%E[E}T INPUT
10MHz BNC CABLE
OUTPUT
Figure 1-2  Frequency Reference Accuracy Test Setup
o EQUIPMENT

Fragquency Counter
Frequency Standard

Cabies:
BNC, 150 cm (Two required)

1-15 Sep 20/96
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1.4 Performance Test Process

¢ PROCEDURE
{1) Connect the equipment as shown in Figure 1-2.

{2) Set the Frequency counter controls as follows:

FREQUENCY STD SWITCH (Rear Panal) . ......... EXT
GATE TIME . i e 10 sec
SHIFT PRESET
(3) Pressthe | == land | | keys on the R3466/3272/3263/3463.
CAUTION

Before starting this measurement, perform warm-up operation of the R3465/3272/3263/3463
for more than 30 minutas. if the frequency reference of the R3465/3272/3263/3463 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 settle down,

{5 Head the frequency counter display. The frequency should be within the following
limits:

{2)"9.6999870 = ={2)0.0000030
* The counter can dispiay only eight digits.

‘ 1-16 Sep 20/95
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1.4 Performance Test Process

1.4.3 Noise Sidebands

2 SPECIFICATION
Noeise Sidebands:
Offset f £3.0 GHz f=3.0 GHz
10 kiHz < 100 ¢Bc/Hz < {--98+ 20 logN) dBe/Hz
100 kHz < —110 dBc/Hz < {—108 + 20 logN}) dBc/Hz

e RELATED ADJUSTMENT
There is no related adjustment procedure for this performance test.

e DESCRIPTION
The noise sidebands of a 1.5 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
R3465/327‘2f’3263/3463£ 10 MHz REF INOUT 10 Mz REF IV | - GENERATOR
| [
O
o) -
0 7 | RFIN 1 " OUT-
1 N, SMA CABLE

Figure 1-3 Noise Sidebands Test Setup
® CQUIPMENT:  Synthesized Signal Generator (5G2)

Cables: BNC, 150 cm
SMA, 70cm

] 117 Sep 20/96
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1.4 Performance Test Process

¢ PROCEDURE

()

(2)

(3)

Connect the equipment as shown in Figure 1-3.

Set the Signal Generator (SG2) controls as follows:

Frequency . ... ... 1.5 GHz & 3.5 GHz
CWOutput ... ~5 dBm
SHIFT PRESET
Pross the| == | and | [keys on the R3465/3272/3263/3463.

Press ,, [] andkeys.

Since the measurement is made for each of 10 kHz and 190 kHz offset frequency, set
the span frequency to 2.5 times each 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 kHz offset frequency is
explained here, and the procedure is applicable for 10 kHz offset frequency.

Set the span corresponding to offset.

Press the | -AL [key.

””””””””””” “ romr T

¥ T T
. b
Press the [cw| | 1Mot 1 1 NOISE 1uqq dBorHz | keys.
|

¥ i 1
R 1oL xX Lo I

Press ,,E and keys to set each offset frequency.

Press the reference level by 20 dB and perform averaging for about 20 samples.  Afier
averaging, read the marker level and write it down in Table 1-6.

For the R3466/3272, measure noise sidebands with the center frequency at 3.5 GHz,
and Table 1-6 is completed.

Table 1-8 Noise Sidebands

www.valuetronics.com

kHz) | Actual (dBe/Hz) | Max. (dBe/Hz) | Actual (dBc/Hz) | Max. (dBe/Hz)
10 ~100 —98
100 ~110 — 108
1-18 Sep 20/86



Spectrum Analyzer
OPERATION MANUAL

1.4 Performance Test Process

1.4.4  Frequency Span Accuracy

® SPECIFICATION
< % 4% of actual frequency separation (SPAN > 5 MHz)
< * 1% of actual frequency separation (SPAN =< 5 MHz)

® RELATED ADJUSTMENT
Span adjustmert.

® 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 JST{) IN R3465/3272/3263/3463l 10 MHz REF INJOUT

SWEEPER E =
l |

O OuT L P RFIN
i

%\] SMA CABLE

Figure 1-4  Frequency Span Accuracy Test Setup

e EQUIPMENT
Synthesized Sweeper (SG3)
Cables:
SMA, 70 cm
BNC, 150 cm

; 1-19 Sep 20/96
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1.4 Performance Test Process

e PROCEDURE

.

(2}

Connect the equipment as shown in Figure 1-4,

Set the SG3 controls as follows:

CW 1.498 GHz
Power Level ... ... . .. ~5 dBm
Freguency STD Switch {Rear Panel) ........ EXT
HIT PRESET
On the R3465/3272/3263/3463, press the | == |, Jkey and set the

R34B85/3272/3263/3463 controis as follows:

Center FreguUBNCY . v v v vt e e 1.5 GHz

SPAN .. &5 MHz

HAEL | Dalta MKR 1
On the R34B5/3272/3263/3463, press the | smeie || [sact] [Ton | and i i
keys.

Sat the SG3 conirols as foliows:

CW e - 1.502 GHz

On the R3465/3272/3263/3463, press the and 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.

MARKER | M
On the R3485/3272/3263/3463, press the [ on Jand 1 ™™™ | keys,

Set the frequency of the 8G3, the center frequency and span of the
RA465/3272/3263/3463 as shown in Table 1-7, and repeat steps (5) through (8).

1-20 Sep 20/96
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1.4 Parformance Test Process

Table 1-7 Frequency Span Accuracy

303 5G3 R3465/3272/3283/3463 A Marker Reading
st - 2nd Center Span
Frequency Frequency Frequency Setting Min. Actual Max.
1.498 GHz 1.502 Gz 1.6 GHz 5 MHz 3.96 MHz 4.04 MHz
1.488 GHz 1.502 GHz 1.6 GHz 5.01 MHz 3.847 MMz 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 WMHZ 416MHz
< R3465/3272 ONLY > g ’
2.4 GHz 5.6 GHz 4.0 GHz 4 3Hz 3.84 GHz 416 GHz
0.8 GHz 7.2 GHz 4.0 GHz 8 GH» 7.58 GHz 8.32 GHz
< R3272 ONLY >
6 GHz 14 Ghiz 10 GHz 10 GHz 7.68 GHz 8.32 GHz
2 GHz 18 GHz 10 GHz 19 GHz 15,36 GHz 16.64 GHz
1-21 Sep 20/96
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1.4 Performance Test Process

1.4.5 Resolution Bandwidth Accuracy and Selectivity
¢ SPECIFICATION
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 5 MHz)
(Resolution Bandwidth 5 MHz 50dB BW/3 dB BW)
{Resolution Bandwidth 300 Hz to 3 MHz
60dB BW/3 dB BW)

e RELATED ADJUSTMENT

& DESCRIPTION
This test measures the resolution bandwidth accuracy and selectivity. The 80 dB bandwidth is
then determined and the results used to calculate the selectivity for each bandwidth.

R3465/3272/3263/3463
CALOUT
o ? Q RE IN
BNC CABLE

Figure 1-5 Rasolution Bandwidth Accuracy/Selectivity Setup
® EQUIPMENT

Adapters :
Typed N(m} to BNC (f)

Cable:
BNC 10 cm

1-22 : Sep 20/96
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1.4 Performance Tost Process

s PROCEDURE

[Resolution Bandwidth Accuracy]}

(1) Connect the R3465/3272/3263/3463 CALOUT to the RF IN as shown in Figure 1-5.

SHIFT. PREJET
{2) Press t . ; , { } keys and set the controis as foltows:

Press E and keys.
Press ,, and keys.

F -~
...... - Press | Level ,, -Bm | | { ditidiv {and R 'keys

_______ [N | IV |

;
i RBW
Press T m= : . 5] and M M2 | keys.

FORMAT r-—---- I S
Prass , : Trace and : Pasi t kays
U@:@rtcrwj L J

(3} Press key, and wait for a new sweep to finish.

MARKER |mare1/3| |r X dB —};
(4} Press ISRCH ;, 1 ON f , LT pown 1 and keys.

{5) Record the marker frequency in Tables 1-8 and 1-9 as actual 3 dB. bandwidth.

{8) Change the RBW and span frequency as shown in Table 1-8, and repeat stepé {3); (4;
and (5} for remaining RBWs,

[Resolution Bandwidth Selectivity]

SHIFT PRESET
(7) Press| == | | | and set the controls as follows:

prss —l @ -

-

Press M '[‘%BW ' Ha”d Wkeys
t (I « .
T T

Press LECEBWME“ . Ea:l and |z | M keys.

FORMAT  ©=-===1 oo
i Trace 1 | Fosi

Press * 1 Detectar | and 1 1 keys.
b L 1
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{8) Press l SINGLE ’ key.

MABKER  r=====7 r===-1
(9) Press ISRCHi ; % ON l ' :mee !S‘l' ii))é)wm ' . E] and ﬂ keys

(10) Record the marker ffequency 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
Bandwidih Selectivity in Table 1-8.

{12) Change the RBW and span frequency as shown in Table 1-9, and repeat steps (8)
through (11) for remaining RBWSs.

Set VBW to AUTO if RBW is 10kHz or below.

Table 1-8 HResolution Bandwidth Accuracy

Reselutianl Ffegsaeg()y 3dB Bandwidth
Bandwith Setting Setting Min. Actual Max.
5 MHz 10 MHz 3.50 MHz 6.5 MHz
3 MHz 5 MHz 2.1 MHz | 3.9 MHz
1 MHz 2 MHz 800 kHz 1.2 MHz
300 kHz 500 kiHz 240 kHz : 360 kHz
100 kHz 200 kHz 80 kHz 120 kHz
30 kHz 50 kMHz 24 kHz 36 kHz
10 kHz 20 kiHz 8.0 kHz 12.0 kHz
3 kHz 5 kHz 2.4 kHz 3.6 kHz
1 kHz 2 kHz 800 H=z _ 1200 Hz
300 Hz 2 kHz 210 Hz 390 Hz
1-24 Sep 20/96
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Table 1-9 Resolution Bandwidth Selectivity

www.valuetronics.com

Resolution F*eggfgcy 60 dB 3dB Selectivity
Bandwidth Setting Setting Bandwidth Bandwidth Actual Max.
1) 5 MHz 25 MHz

3 MHz 25 MHz 15

1 MHz 20 MHz 15

300 kHz 5 MHz 15

100 kHz 2 A MHz 15

30 kHz 560 kHz 15

10 kHz, 200 khiz 15

3 kHz 50 kHz 15

1 kHz 20 kHz 15

360 Hz 5 kHz 16
*1: RBW sMHz  Selectivity = 50 dB/3 dB
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# SPECIFICATION

s RELATED ADJUSTMENT

¢ DESCRIPTION

1.4.6 Resolution Bandwidth Switching Uncertainty

300 Mz to 3 MiHz RES BW: < £0.3 dB (referred to 300 kHz RBW)

Thera is no related adjustment progcedure for this performance iest,

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 to the 300 kHz bandwidih,

...... ,__%i3¢%65f32 72/3263/3463

\
J

- 0 ©

) CAL | ]
ouT
BNC CABLE

RFIN

Figure 1-6 Resolution BW Switching Uncertainty Test Setup

2 EQUIPMENT

Adapters :
Typed N(m) to BNC (f)

Cable:
BNC 10 ¢m

- 1-26
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e PROCEDURE

{1) Connect the R3485/3272/3263/3483 CALLOUT to the RF IN as shown in Figure 1-8

SHIFT PRESET CAL e T

{2) Press thel ] | , | | m [ EAGH | I and | RBW 'keys

! ’ ‘ ITEM ] | SWITGH |

Wait for the "Calibration in progress" message 1o disappear.
Set the instrument controls as follows:

Center Frequency .. ... .. ... ... ... ... 30 MHz
Span ... 500 kHz
RefLevel ...... ... ... ... . ... . . ..., —5 dBm
RBW ..., 300 kHz
SweepMode .. ... .. ... e SINGLE
dB/Div 1 dB/Div
Trace Detector .. .. ... .. ... .. ... ..... Posi
”””””” f=-m--=""
(3) Press the[snaie ], [sror], [on ] ] rj‘i“iﬂi(i ?and i.D_J keys to set the
MKR to ON.

{4) Set the frequency 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 ampiitude in the Actual /A MARKER Reading column of
Table 1-1¢. The MARKER reading should be within the limit shown.

{6) Repeat steps (4) and (5) for each set of frequency span and RBW settings in Table 1-10.

) 1-27 Sep 20/96
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Table 1-10 Resolution BW Switching Uncertainty

R3465/3272/3263/3463 A 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 kHz 100 kHz -0.2 +0.3
50 kHz 30 kHz -0.3 +0.3
20 kHz 10 kHz ~0.3 +0.3
5 kiz 3 kHz ~0.3 +0.3
2 kHz 1 kHz -0.3 +0.3
2 kHz 300 Hz -0.3 +0.3
1.28
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1.4.7 Displayed Average Noise Level

® SPECIFICATIONS

Displayed Average Noise level:

R3465

bandwidth 1 Hz,

Frequency range

Average Noise Level

10 kHz
100 kHz
1 MMz 1o 3.0 GHz

1.7 GHz to 8.0 GHz

—70 dBm

—80 dBm
—{116--1.55 Xf{GHz)} dBm

~ 115 dBm

Ra3z272

Freguency range

Average Noise Level

10 kHz
100 kHz
1 MHz t0 3.1 GHz
B0 GHz o 7.5 GHz
7.5 GHz to 15.4 GHz
15.2 GHz t0 23.3 GHz
23 GHz to 26.5 GHz

- 70 dBBm

—80 dBm
»—{125~1.55.><f{GH2)} dBm

- 110 dBm

— 103 ¢Bm

- 96 dBm

- 30 dBm

R3263/3463

Frequency range

Avarage Noise Level

10 kHz
100 kHz

1 MHz to 3.0 GHz

— 70 dBm
— 80 dBm
— {115~ 1,65 Xf(GHz}} dBm

8 RELATED ADJUSTMENT

Frequency response adjustment

www.valuetronics.com
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s DESCRIPTION
This test measures the displayed average noise level in all frequency tests. The analyzer's
input is terminated at 50 Q. i Band 1, in the frequency range from 9 kHz to 3.0 GHz, the test
first measures the average noise at 10 kHz and 100 kHz, then at any frequency 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 OlrFiN
500
TERMINATOR

Figure 1-7 Displayed Average Noise Test Setup

& EQUIPMENT
50 O Terminator

it

1-30 Sep 20/96
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¢ PROCEDURE
[Displayed Average Noise, Band 0]

{1) Connect the equipment as shown in Figure 1-7.

SHIET PRESET

Press[ . ] , [ ] 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 .. .. .. oL 0dB

{2) Press key and wait for a new sweep fo finish, then press key,

{3) Read the marker lavel and record it in Table 1-11 as the Displayed Noise Level at 10kHz.

(4) Press IIHEI ,E]and keys.

(5y Press key and wait for a new sweep 1o finish, then press key.

{6) Read the marker level and record it in Table 1-11 as the Displayed Noise Level at 100

kHz.
| more 172 3 | Prescloctor |
(7) For the R3465, press| Frec || i_mme j and %I keys to set the preselector to
wwwwwwwwwwww il
3.0 GHz.

{8} Change the center frequency to each of the values fisted in column 1 of Table t-11 and
repeat siep 5 sequentially. Read the marker level and record it in Table 1-11 as the
Displayed Noise level at Center Frequency.

. 1-31 Sep 20/96
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[Dispiayed Average Noise Level, Band 1 (R3465/3272}]

SHIFT PRESET
(9) Press | e [

| keys and set the controls as follows:

H

Start Frequency . ... ... ... . e 1.7 GHz (3.0GHz for R3272)
Stop Frequency . ..., .. ... . e 7.0 GHz (7.5 GHz for R3272)
Reference Leve!l . ... ... .. ... ...... -~ 40 ¢Bm
Resoiution Bandwidth .. ..., ........ .. 3 MHz
Video Bandwidth ... ... ... ... ......... 100 kHz
Input Attenuator ... ... L L 0 dB
FORMAT  p—-—=m T e '
{10) Press Ej {L frace _E ILAXGE, , , keys and wait for averaging
to fimsh. "0 T

il T )
(11) F’ress| —CF l and | WTTE i keys.

{12) Set the controls as follows:

Span Frequency ............ e 0 Hz
Reterence level ... ... ... ... ........ —80 dBm
Resolution Bandwidth  ....... ... .. ...... 1 kHz
Video Bandwidth - . .. .o oL oL 1 Hz

(13) Press and keys.

(14) Read the marker level and record it in Table 1-11 as the Displayed Average Noise Level
from 1.7 GHz (3.0 GHz for R3272) to 7.0 GHz (7.5 GHz for R3272).

: - 1-32 Sep 20/86
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www.valuetronics.com

[Displayed Average Noise Level, Band 2 (R3465/3272)]

SHIFT PRESET
{15} Press : {i{ and set the controls as follows:

Start Frequency
Stop Freguency
Reference Level
Resolution Bandwidth
Video Bandwidth
input Attenuator

(16) Repeat steps (10) through (13).

6.9 GHz {7.4 GHz for R3272)
8.0 GHz (15.4 GHz for R3272)

(17) Read the marker level and record it in Table 1-11 as the Displayed Noise lavel from
6.8 GHz (7.4 GHz for R3272) to 8.0 GHz (15.4 GHz for R3272).

iDisplayed Average Noise, Band 3 (R3272 only)]
SHIET PRESET

(18) Press [ e l,

Start Frequency
Stop Frequency
Referance Leve!
Resolution Bandwidth
Video Bandwidth
Input Attenuator

{19) Repeat steps (10) through {13),

and set the controls as follows:

3 MHz

0 dB

{20) Read the marker level and record it in Table 1-11 as the Displayed Average Noise Level

from 15.2 GHz 1o 23.3 GHz.

1-33
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[Displayed Average Noise, Band 4 (R3272 only)}

SHIET PRESET

Start Freguency
Stop Frequency
Reference Level

Resolution Bandwidth .. ... .. ... .. ... ..

Video Bandwidth
input Attenuator

{22} Repeat steps {10} through {(13}.

from 23 GHz to 26.5 GHz.

{21} Press , i:j and set the controis as follows:

23.001 GHz
26.5 Gz

-~ 40 dBm
3 MHz

100 kHz
4B

Table 1-11 Displayed Average Noise Level (R3455)

www.valuetronics.com

Displayed Average
Frequency Noise Level Spacification {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
2993 MHz -110.35
1.7 GHz to 7.0 GHz —~115.0
5.9 GHz to 8 GHz ~115.0
1-34

{23) Read the marker lavel and record it in Table 1-11 as the Displayed Average Noise Level
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Table 1-11 Displayed Average Noise Level (R3272)
Displayed Average
Frequency Noise Level Specification {¢Bm)
{dBm)
10 kHz - 7(.0
100 kHz —80.0
1.1 MHz -114.89
101 MHz ~114.84
501 MHz —114.22
1001 MHz ~-113.45
1501 MHz —112.67
20061 MHz ~111.90
2501 MHz —111.12
2999 MHz -110.35
3.0 GHz 10 7.5 GHz -110.0
7.4 GHz 10 15.4 GHz -103.0
15.2 GHz to 23.3 GHz - 96.0
23 GHz to 26.5 GHz - 90.0
1-35
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Table 1-11 Displayed Averags Noise Level (R3263/3453)
| Bisplayed Average
Froguency Noise Level Specification {dBm)
{dBm)
1WU kHz —70.0
100 kHz : —80.0
1.1 MHz —114.99
101 MHz _ ~114.84
501 Mz ~114.22
1001 MHz ~113.45
1501 MHz - 112.67
2001 MHz -111.90
2501 MHz -111.12
2999 MHz ~110.35
ﬁ L 1-36 Sep 20/96
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1.4.8 Gain Compression

e SPECIFICATION
—5 dBm (mixer level) > 10 MHz

& 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 MMz, are used. First a —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 mitial 'sigr}a!
lavel at —30 dBm is lowered. Maasure the input level when the signal is lowered by 1 dB.

_ SYNTHESIZED
SYNTHESIZED SIGNAL R3465/3272/3263/3463 SWEERER (5G 1)
GENERATOR (SG2) ‘ _
- B IN 0
— CABLE
CABLE 1 [ —
3dB PAD 20dB CABLE
\ PAD
POWER
SPLITTER
oo
POWER
METER

Figure 1-8 Gain Compression Test Setup
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& EQUIPMENT

Synthesized Sweeper (SG1)
Synthesized Signal Generator (SG2)
Power Meter

Power Sensor {Sensor 1)

Power Splitter

20 d8 Pad

3 dB Fad

Cable: SMA (Three required)

¢ PROCEDURE

(1)
(2)
3

Zero and calibrate the power meter.
Connect the equipment as shown in Figure 1-8.

Press the INSTR PRESET by on both the 8G1 and the SG2.
Se}t the controls for the SG2 as follows:

L 821 MHz
Power Level ... ... .. .. . . . .. —2 dBm

W 820 MHz
PowerLevel ........... ... ... ... ....... ... . -4 dBm
' HIFT PRESET
On the R3465/3272/3263/3463, press the [ e |and keys.

Set the R3465/3272/3263/3463 controls as follows:

Center Frequency . .................... 820.5 MHz
Span L 2 MHz
ATT ... 0dB
dBrdiv L 1 dB/div

On the R3465/3272/3263/3463, press the | ceveL }[], [0]and keys.

On the 8G2, set the output to OFF.

Adjust the power level of the SG1 for a displayed signal leve!l of —30 dBm +0.1 dB on

the R3465/3272/3263/3463 screen.

1-38
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{3) On the 8G2, set the output to ON,

(10) Turn the power level knob on the SG2 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 turned any more, stop it there.

(11} Remove the SMA cable from the input terminal of the R3465/3272/3283 and connect the
power sensor there.

{12) Record the amplitude reading on the power meter.
It should be greater than —5 dBm dBm

The following steps are to be performed for the R3485 and R3272.

(13) Rotate the CAL FACTOR switch to the power sensor’'s 3.2 GHz calibration factor.
On the 8G2, set the output to OFF,

{14) Set the 8G2 conirols as follows:

CW 3.201 GHz
Power Level .. . .. ... ... .. ... .. ... .. .. -2dBm

(16) Set the R3465/3272 controls as follows:

Center Freq .. ... ... ... ... .......... 3.2006 GHz
Span ... 2 MHz
Reflevel ....... ... .. ... .......... —10 dBm
dBidiv. ... 10 d8
I more 1/2 1 | PRESELE 1 { AUTO |
1 more
------------- ! (17) On the R3465/3272, press [Frsalkey, 1 I, 1 1and 1peakmg !keys.

Wait for the “peaking!!” message to disappear.
Set the dB/div to 1dB/div,

} . 1-39 Sep 20/96
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{18) Repeat steps (8) through {11}

(19) Record the amplitude reading on the power meter.
it should be greater than —5 dBm.

Table 1-12 Gain Compression

R3465/3272/3263/3463 3G 5G2 1d8 Gain
Center Freq Ccw cw Compression
(MHz) {MHz) (MHz) tevel (dBmy)
820.5 820 821
32005 13200 3201

www.valuetronics.com
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1.4.9

® SPECIFICATION

R3465. ———

Raz272:

R3263/3463:

Residual Response

1 MHz t0 3.0 GHz < - 100 dBm (with no signat at input and 0 dB

input attenuator. RF INPUT is

300 kHz to 8 GHz < - 90 dBm terminated in 50 (2.)

1 MHz to 3.0 GHz < - 100 dBm
300 kHz o 26.5 GHz < - 80 dBm

1 MMz to 3.0 GHz < ~ 100 dBm
300 kHz to 3.0 GHz < — 380 dBm

® RELATED ADJUSTMENT
There is no related adjustment for this performance test.

e DESCRIPTION

This test checks for residual responses.

Any response located above the display iine is

measured in a narrow fregquency span and resclution bandwidth. The RF INPUT is terminated

in &0 0.
H3465/3272/3263/3483.
= o O|rF N
500
TERMINATOR
Figure 1-9  Residual Response Test Setup
e EQUIPMENT

Coaxial 50 {3 Termination

Adapters:
Type N to SMA

Type N to BNC

Cabie:
BNC, 150cm

www.valuetronics.com
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¢ PROCEDURE

{1} Install the Type N to SMA adapter and 50 O termination on the RF INPUT. Press the

SHIET PRESET

| ==, [ l key and set the controis as follows:
Center Freguency . ... ... ... .. ... ... 1.3 MHz
OpaN e e 2 MHz
CEStep ... 1.9 MHz
Fef Lavel ... ... .. . .. .. . . ~ 50 dBm
AT T 0 dB
RES BW 10 kHz
Video BW ..o 300Hz

r 3
{2) For the R3465, press the , | more 12 Eand'%?to set the preselector to
| S S A =
3.0 GHz.

(3) Press the [m_ﬁi], :é’;%ﬁ;i 1] [o] - [o] and e ]keys.

Press the key.

The noise level should be at least 3 dB below the display line. [ it is not, it will be

necessafy to reduce the Span and RES BW to reduce the noise level.

if the Span is reduced, reduce the CF Step to no more than 95 % of the Span.

(4) 1 aresidual is suspected, press the 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.

] 1-42 Sep 20/96
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{5} If a response is marginal, verify the response amplitude as follows:

@ Press the key.

@ Place the marker on the peak of the response in guestion.

@ Press the key.

@ Press the| 8w | and s ot keys to set the RBW to AUTO.
- W

® Continue to raduce the Span until a RES BW of 300 Hz is reached.
Press the key.
® Record the frequency and amplitude of any residual response above the display line.

{8) 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 and @ keys.

< <Residual Response, 1.7 GHz (3.0 GHz for R3272) o 8.0 GHz {26.5 GHz for R3272)

Band > >

{7y Set the R3485/3272 as follows:

Center Frequency ... ... ... . ... .. .. ......... 1.725 GHz
(3.025 GHz for R3272)
Span . 50 MHz
CF Step . e 47.5 MHz
RES BW . 300 kHz
Video BW .. 300 Hz

[ DSP LINE |
Press the | | ONOFF |1 @ E W keys.

F’rP%Iectof

v "
I more 12 1
(8) For the R3465, press | FREQ |, L i and | “-lto set the preselector to 1.7
GHaz.

{9y Check for vesiduals up fo center frequency 7.975 Giz (26.475 GHz for the R3272) using

the procedure of steps (3) through (5) above. To change the center frequency, then

press the and :‘S keys.
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1.4.10 Second Harmonic Distortion

# SPECIFICATION

=70 dBc {10 MHz to 3.0 GHz, — 30 dBm mixer leval)
R3465; —

— -90dBc{ =>1.7 GHz, ~10 dBm mixar level)

™ 70 dBc {10 MHz t0 3.0 GHz, - 30 dBm mixer level)
R3272:

- ~100dBe{ >3.0GHz, -10 dBm mixer lavel)
R3263/3463: — - 70 dBc¢ (10 MHz to 3.0 GHz, - 30 dBm mixer level)

 RELATED ADJUSTMENT
There is no related adjustment procedure for the performance test.

¢ DESCRIPTION _
A synthesized sweeper and low-pass filter provi'de'the signal for measuring second harmonic
distortion.  The low-pass filter eliminates any harmenic distortion originating at the signal
source. The R3465/3272/3263/3463 freduency response s caliorated.  The synthesized
sweeper is phase-locked to the spectrum analyzer’'s 10 MHz reference.

BNC CABLE
SYNTHESIZED 10 MHz REF IN 10 MHz REF OUT
SWEEPER R3465/3272/3263/3463
b POWER
= ? METER
SMA CABLE

P o]

LOW  poweR

PASS o '
SPLITTER
FILTER POWER SENSOR

rigure 1-10 Second Harmonic Distortion Test Setup
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e EQUIPMENT

Synthesized Sweeper (SG1)
Power Meter
Power Sansor
Power Splitter
2 GHz Low-pass Filter
Adapter:
Type N to SMA
Cablas:
BNC, 150 cm
SMA, 70 cm

e PROCEDURE

[9 kHz to 3.0 GHz Band]

{1} Zero and calibrate the power meter. Rotate the CAL FACTOR switch io the power

sensor’s 1.4 GHz calibration factor.

{2) Connect the equipmeant as shown in Figure 1-10.

(3} Prass ’fhei INSTR PRESET |§<ey on the SG1. Set the' SG1 controls as follows: -

W 1.4 GHz
Power Lavel ... . e g dBm
Frequency Standard Switch (rear panel} ... ... ... .. EXT 10 MHz

SHIFT PRESET
(4} Onthe R3465/3272/3263/3463, press | w= |

| keys and set the controls as

follows: .
Center Fraquency .. ...t 1.4 GHz
SPANY . e e 10 kHz
VBW e e 30 Hz
AT 20 dB
Ref Leval ... .. . .. . . o e -10 dBm

-
FREG iomore 12 1 ; Presetoctor | |
{6) For the R3465, prass , ! and [176] o] mto set the preselector to 3.0
GHz.

; 1-45 Sep 20/96
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: | MABKER  p-see- -
(7) On the R3465/3272/3263/3463, press | SMGLE | iSRCHi , [ aN l , | Dolta MKR +
| I -
pommmq pmeeene
1/3 § FXE:D MKR |

ii“i’i"; and | | b e ! I keys to set the FIXED MKR to ON.
(8) On the R3465/3272/3263/3463, press SRRANDE and

keys. wSE /7,3 O iy pBAVESASS

Wait for completion of the sweep. ) . ﬁ/(/;,
¢ {j"vj » s # : -

Press [srot|  and record the A MKR amplitude. /) I ¢ 5 /’9 gm

It shotdd be less than -70 dBc.

Second Harmenic Distortion { <3.0 GHz) dBo

[>1.7 GHz (3.0 GHz for R3272) Band (R3465/3272)]

SHIET PRESET

{9) On the R3465/3272, press ] - ! . l Ikeys and set the controls as follows:
Center Frequency ... ... oot 3.8 GHz
Span . e 500 kHz

{10} Set the SG1 controls as follows:

CW e 3.8 GHz

T
11 n the R3465/3272, pr RE [ more 1/2 1 | PRESELE 1 nd | AUTO 1keys.
(11) Ont 3 pess,,‘_ e _‘ad'PEAKINC" y

Wait for the "peaking” message to disappear,

{12) Set the SG1 controls as follows:

CW o e 1.9 GHz
Power Level .. . e e e 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 & 0 dBm £ 0.1 dB reading on the power meter.

(16) On the R34656/3272, press [ [ [e] and [omkeys.
Press . and keys.

. MARKER f--—mmm=  pe————-
Press |sRoH] | oN [ | 1 Delta MKR f and [ FIXED MKA 1 {0 set the FIXED MKR to ON.
] L fomjozal

On the R3465/3272, press , , D ) and keys.
Press , \ @ and keys.

FORMAT ¢——"~===1 ¢~=-~-——

T
i Trace 11 AVG A
Press E:] ] Ik *- . E and m keys.

Wait for the end of 10 averagings.
Press and record the £ MKR amplitude.
it should be iess than ~ 100 dBc

Second Harmenic Distortion (>1.7 GHz (3.0 GHz for R3272))
dBc

; . 1-47 Sep 20/96
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1.4.11 Third Order Intermodulation Distortion
e SPECIFICATION

For a total mixer input level* of -30 dBm:

R3465 n3z272 : R3263/3463

10 MHz to 3.0 GHz : < =75 dBc |10 MHz to 3.0 GHz : < ~75 dBc 10 MHz to 3.0 GHz : - 75 dBc
17 GHzt08QGHz: < -~75dBc  [3.0 GHz to 28,5 GHz : < -75 dB¢

* Total mixer input level = Total Input Level - Input Attenuation

Converted Specification for a total mixer input level* of -20dBm:

R3485 R3272 R3263/3463

10 MHz to 3.0 GHz : < -55.cch 10 MHz to 3.0 GHz : < —-55 dBc 10-MHz t0 3.0 GHz . - 55 dBg
1.7 GHz t0 8 GHz . < -55dBc 3.0 GHz to 26.5 GHz - < - 55 dBc

e AELATED ADJUSTMENT _
There is no related adjustment procedurs for this performance test.

e 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 mput level is raised by 10 dB.
Than, examine with mixer input level set in -20 dBm after the spec is converted into a value
which is 20d8 larger.

SYNTHESIZED SYNTHESIZED
R3465/3272/3263/3463 SWEEPER (SG2) SWEEPER (SG1)
i ! [ |
T1mF ¢ IRF ? IRF

INPUT OUTPUT OUTPUT
SMA CABLE

] - SMA CABLE

POWER DIVIDER

Figure 1-11  Third Order Intermodulation { <2 GHz) Test Setup

) 1-48 Sep 20/96
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e EQUIPMENT

Synthesized Sweeper (8G1)
Synthasized Sweeper (8G2)
Power Livider #1 (Divider 1)
Power Divider #2 (Divider 2)
Cables:

SMA, 70cm (Three required)

¢ PROCEDURE

[Third Crder Intermodulation (<2 GHz)]

sweeper controls as foliows:

R3465/32}’R/3263/3463 controls as follows:

Center Frequency
Ref Level
Freq Span
RBW

{4) On the SG1, set the output to ON,

. 1-49
www.valuetronics.com

Power Level ... ..... . ....... .. ..... ..
CW(BG1)y ...
CWISG2) .. i
REQuiput .o

- SHIFT

{3)  On the R3465/3272/3263/3463, press the it

The foliowing procedure carry out at -20dBm for a total mixer input level.

(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

~ 10 dBm
820.0125 MHz
- 820.000 MHz
OFF
PRESET

and keys. Set the

820.005 MHz
- 10 dBm

Sep 20/96
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MARKER | i kel 'I
1 Peak 4
(5) On the R3465/3272/3263/3463, press the o 1 and .‘ﬂ G 110 set

the CONT Peak to ON.

{6) On the 5G1, adjust the key fora ~10 dBm 0.1 dB reading on the

R3465/3272/3263/3463 display.

{7} On the 8G1, set the output to OFF. On the SG2, set the output to ON.

{(8) On the 5G2, adjust the key for a -10 dBm £ 0.1 dB reading on the

R3465/3272/3263/3463 display.

{9} On the SG1, set the output to ON.

10) On the R3465/3272/3263/3463, press the following keys: | 22NTE888 e sot the CONT
(10) On the P 9xeys: 1 [on] [ort |

Peak to OFF and the | SiINGLE | keys.

Wait for a new sweep to finish.

MARKER oo

Press the [sroH] | [on ] a ' Delta Mmjkeys.

{11} Third order intermodulation distortions appear symmetrically 12.5 kHz apart from the two
carriers. Move MKR to each distarted position with the knob or @ key, read the

tevel in dBc and record the greater reading.

[Third Order Intermodulation, 3.2 GHz (R3465/3272)]

{12} Change Divider 1 to 2.

{13} Press the key on each synthesized sweeper. Set each of the

synthesized sweeper controls as follows:

Power Lavel . ... . . .. . . . e - 10 dBm
CW (BGT) o e 3.2000125 GHz
CWIBG2) . e 3.2 GHz
BFEOUDUL . e e OFF
1-50 Sep 20/96
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as follows:

Ref Level

Center Frequency

. HIFT
{14} On the R3465/3272, press the | == f and

record the greater reading.

PRESET

SPaN .,

Table 1-13  Third Order Intermodulation Distortion

keys. Set the R3465/3272 controls

{15) Repeat steps {4) to {11) to measure the third order intermoduiation distortions and

SG1 S5G2 Third Order Intermodulation Distortion
[CW] (MHz) [CW] (MHz) Actual {dBc) Max (d8c)
820.0125 820 -b5
3200.0125 3200 -55

www.valuetronics.com
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1.4.12 Image, Multiple and Qut-of-Band Response
® SPECIFICATION
image, Multiple and Out-of-Band Response:

R3465: ~70 dBc (10 MHz to 8 GHz)

- 70 dBe (10 MHz 10 18 GHz)
R3272: - 80 dBc (10 MHz to 23 GHz)
-~ 50 dBec (10 MMz to 26.5 (GHz)

image and Muttiple Response:
R3263/3463: - 70 dBc (10 MHz to 3 GHz)

e RELATED ADJUSTMENT
YTF adjustment

® DESCRIPTION
The performance tests in the R3485, R3272 and R3263/3463 differ in measurement frequency.

Make measurement with each band.

BNC GABLE
THESIZE
SYNTHESIZED .Lm MHz 10 MHz l R3465/3272/3263/3463

SWEEPER REF IN T‘;;OUT =

L it

RF N

)

POWER SPLITTER

POWER
METER

POWER SENSOR

Figure 1-12  Image, Multiple and Out-of-Band Response Test Setup
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8 EQUIPMENT

Synthesized Sweeper (8G3)
Power Meter
Power Sensor (Sensor 1)
Power Splitter
- Adapter:
Type N to SMA
Cable:
SMA, 70 cm

e PROCEDURE

[8 kHz to 3.0 GHz Band (R3465/3272/3263/3463)]

(1} Connect the equipment as shown in Figure 1-12, but do not connect the power sensor.
{2) Press the ]!NSLR F’F{E":—SETE key on the SG3 and set the controls as follows:
CW 2 GHz
Power Level ... ... .. .. ... ... .. .. . ... ... .. ¢ dBm
SHIET PRESET
(3) On the R3465/3272/3263/3463, press the | == | | | keys and set the controls
as follows:
Center Frequency . ... .. .. . i, 2 GiHz
Span . 40 MHz
BBW 300 kHz
VBW 300 Hz
{4) Zero and calibrate the power meter. Rotate the CAL FACTOR switch to the power
sensor's 2 GHz calibration factor.
Connect the power sensor 1o the power splitter.

www.valuetronics.com

Adjust the S(G3 | poweER LeviL | key for a 0 dBrn £ 0.1 dB reading on the power meter.

Pre se‘i:—‘n{ for

-
For the R3468, press § FREQ ] , Em"m " 1 and :l—_—?_@ mito set the preselector to 3.0
GHz.

1-53 Sep 20/96



Spectrum Analyzer
OPERATION MANUAL

1.4 Performance Test Process

MARKER
(7) On the R465/327213263/3463, pross [epan], [5] . [e] . [swmae] , [srcr] , [ov |,

Delta MKR [ FIXED MR 3
* cita 'and | B forE ]! ito 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 9 kHz to 3.1 GHz band, do the

following:
@ Set the 3G3 to the listed key frequency.

@ On the power meter, rotate the CAL FACTOR switch to the appropriate power

sensor calibration factor.

@ Setthe SGBkey for a 0 dBm reading on the power meter,

@ Press key on the R3465/3272/3263/3463.

® On the R3465/3272/3263/3463, press  [sAcH|key 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 ==
(8) On the R3465/3272/3263/3463, press the | on |, M OFFland  [Resent] keys.
.

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
R3272.

1-54 Sep 20/96
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[3.0 to 7.5 GHz Band (R3272 Only}]

(10) On the R3272, press| =0 |, [5] . [ ] [s] and keys. Set the SG3 0

5.5 GHz.

{11) Rotate the CAL FACTOR switch to the power sensor's 5.5 GHz calibration factor on the

power meter.

(12} On the SG3, set the power level to the power meter indicate 0dBm.
_____ e

On the R3272, press , , }MHzi , ISRCHI , | FREQ ] , ?mme ?12-; i :F’RESELE_T: and

r | | I 4 o

1AUTO . . — .
! PEAKING | keys. Wait for the "peaking!!" message to disappear.
MARKER To"~T-~ 1 R — -
1 Dalta MKR & 1 FIXED MKRA 1
Press ISENGLE ], ‘SRGH , ‘ ON I - jand | Gl [oFE ]! o set the FIXED MKR to
ON.

(13} Repeat steps (8} and (9) for the 8G3 frequencies listed in Table 1-14 for the 3.0 GHz to
7.5 GHz band.

' ] 1-55 Sep 20/96
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[7.4 GHz o 15.4 GHz Band (R3272 Only)]

(14) On the R3272, p%ess the [31, [2]and keys. Set the SG3 to

12 GHz,

(15) Rotate the CAL FACTOR switch to the power sensor's 12 GHz calibration factor on the

power meter.

{16} Repeat step {12) for the R3272.

{17} Repeat steps (8) and (8) for the 8G3 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, prass the| mrea |, [2] , [1] and keys. Set the SG3 0 21

(GHz.

{19) Rotate the CAL FACTOR switch to the power sensor’s 21 GHz calibration factor on the

power mater.
{20) Repeat step {12) for the R3272.

(21) Repeat steps (8) and (9) for the swesper frequencies listed in Table 1-14 for the 15.2 ¢
23.3 GHz band.

(23 to 26.5 GHz Band (R3272 Only)]

(22} On the R3272, press the j , m : D : and @ keys. Set the SG3
@ to 24.4 (GHz.

{23) Rotate the CAL FACTOR switch to the power sensor's 24.4 GHz calibration factor on

the power meter.
{24} Repeat step {12} for the R3272.

{25) Repeat steps (8) and (8) for the SG3 frequencies listed in Table 1-14 for the 23 to 26.5
(GHz band.

1.56 Sep 20/86
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{28) 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 Tabie 1-14.

(At frequency ranging from 18 to 28 GHz)
Maximum Response Amplitude( <23 GHz) dBc
{28) Record the maximum response amplituda from Table 1-14.
(At frequency ranging from 23 to 26 GHz)

Maximum Response Amplitude!{ < 286.5GHz) dBc

The foliowing steps are for the R3465.

[1.7 to 8 GHz Band (R3465 Oniy}]

. [
(29) Press , | mow 1/ ’and' E—;’E‘ keys to set the preselector to 1.7 GHz.

Lo d REERLEEE
(30) On the R3485, press | raea |, [6] and keys. Set the SG3 W] to 6 GHz.

(31} Rotate the CAL FACTOR switch to the power sensor's £ GHz calibration factor an the

power mater.

{32) On the 5G3, set the power level to the power meter indicate GdBm

On the R3465, press ) , iMHzl

keys. Wait for the "peaking!!" message to disappear.

-
[ EREG l snr)rs, 12 ia d* AUTO
D | PEAXING |

MARKER r=—-—==-==n  [-==-=-=-=
— — § FIXED MKR |
..... Press| SNGLE |, [sror| , | on | | Defla MR ‘ and ,mmrkeys to set the FIXED
| IR I Sy -

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.

{34y On the R3465, press , and keys., Set the SGS to 8 GHz.

. 1-57 Sep 20/96
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(35) Rotate the CAL FACTOR switch to the power sensor’s 8 GHz calibration factor on the

power mater.
(36) Repeat step (32) for the R3465.

(37) Repeat steps (8) and (9) for the SG3 frequencies listed in Table 1-15forthe 1.7t0 8
GHz band's 8 GHz center frequency. |

(38) Record the maximum response amplitude from Table 1-15.

Maximum Response Amplitude dBe

Table 1-14 Image, Multiple and Cut-of-Band Responses (R3272)

R3272 SG Response Specification

Band Center Freq. CwW Armplitude P (dBc)
(GHz) (MHz) (dBc)
9 kMHz to 3.1 GHz Band 2.0 1957.2 - 70
2.0 1157.2 ~70
2.0 10462.8 ~70
2.0 8231.4 -~ 70
3.0 GHz to 7.5 GHz Band 5.5 6342.8 - 70
5.5 11421.4 —~70
5.5 17342.8 —70
5.5 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 - 66
12.0 24421.4 - 50
15.2 GHz to 23.3 GHz Band 21.0 21842.8 - B0
‘ 21.C 67149.06 - 70
21.G 13858.53 - 70
23 GHz to0 26.5 GHz Band 244 25242.8 - 60
24.4 5783.95 -70
24.4 11989.3 —-70
244 18194.65 —6{
. 1-58 Sep 20/96
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Table 1-15 image, Multiple and Out-of-Band Responses (R3465)

R3465 SG Response Specificati
Band Center Freq. CW Amplitude P e(;léca 1on

(GHz) (MHz) (dBc) (dBc)
8 kHz 10 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 8.0 6842.8 - 70
8.0 4832.1 -~ 70
8.0 3789.3 - 70

Table 1-168 Image and Multiple Responses (R3263/3463)

www.valuetronics.com

R3263/3463 SG Response Specification
Band Center Freq. Cw Amplitude P (dBc)
_ (GHz) (MHz) (dBc)
9 kHz to 3.¢ GHz Band 2.0 1957.2 -70
2.0 1157.2 -~ 70
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1.4.13 Frequency Response

e SPECIFICATION

R3465:

Raz27e:

R3263/3463: —{

R34865:
R3272;
H3263/3463:

+1.5 dB {9 kiHz to 3.0 GHz)
£1.0 dB (50 MHz to 3.0 GH2)

(10 dB Input Attenuator)

+1.5dB (1.7 GHz to 7.0 GHz)
+1.5 dB (6.8 GHz to 8 GHz)

+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 to 15.4 GHzj
+4.0 dB (15.4 GHz to 23.3 GHz)
+4.0 dB (23 GHz to 26.5 GHz)

+1.5 dB (9 kHz to 3.0 GHz)
+1.0 dB (50 MHz to 3.0 GHz)

Frequency response relative to the calibrator (30 MHz):
+3 dB {9 kHz to 8 GHz)

56 dB (9 kMHz to 28.5 GHz)

+2 dB (9 kHz to 3 GHz)

2 RELATED ADJUSTMENT

YTF adjustment.

Frequency response adjustment,

e DESCRIPTION
The 5G3 signal

is fed through a powsr splitter to a power

sensor and the

R3465/3272/3263/3463. The SG3's power level is adjusted at 30 MMz to place the displayed
signal at the R3465/3272/3263/3463 center horizontal graticule line. The power meter is placed
in RATIO mode. At each naw SG3 frequency, the SG3's power level 15 adjusted to the center

horizontal graticule line,
relative 1o the calibrator,

www.valuetronics.com

The power meter displays the inverse of the frequency response
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SYNTHESIZED &;ﬁ:\f ;‘}Efg&
SWEEPEH : - R3465/3272f3263/3463

RF IN

SMA-SMA .

POWER
SPLITTER

POWER

SMA CABLE

POWER
SENSOR

IS

Figure 1-13 Frequency Response Test Setup
s EQUIPMENT

Synthesized Sweeper (SG3)
) Power Meter ‘ ‘
- i ..m._____;EOW,Q{ Sensor (Sensor 1)
S " power splitter - T —-

PR

Adapler:
Type N to SMA
SMA {m) to SMA {m)
Cables: :
SMA, 70 cm {Two required)

o PROCEDURE

(1) Zero and calibrate the power meter.

{2) (}onnect the equipment as shown in Figure 1-13.

| {3) Press the key on the SG3. Set the SG3 controls as follows:

OW roeeeeaaenens e 90 MHz
Froq Step <« crreer e e rs et 100 Mz
power Level -4 dBm
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: PRESET </
(4) On the R3465/3272/3263/3463, press the | I and I lkeys
Center Frequency ................... e 30 MHz
CFStep .o 100 MHz
SpaN -5 MHz
Reflewval ... ... . ... .. .. i ... -5 dBm
dB/Aiv L 2 dB/div
RBW ............ e e e ettt 300 kHz
VBW PP 100 Hz
Trace Detector .. ........ ... iiivenenn. ... Posi
" MABKER My --;r;"wk-
(5) Press ; L_i_-’fand ;E&]““' keys to set the CONT PEAK to ON.
{(6) Adjust the SG3 POWER LEVEL for a MKR amphtude reading of ~ 10 dBm *0.09 dB.
(7)  Press the switch on the power mater.
{Frequency Response (R3465/3272/3263/3463: 9 kHz to 3. 0 GHz Band)}
y
5 e :
. & ‘Set the SG3 to 100 MHz. £y
| "'-'I"“""
(9) For the R3465, press L‘“‘i’ii’i tarzd {&‘;i‘%'to set the preselector to 3.0
(GHz.
(10) On the R3465/3272/3263/3463, press L] [e] . [e] and keys.
{11} Ad;ust the SG3 POWEF{ LEVEL for an R3465/3272/3263/3463 MKR amp!ttude reading of
~10 dBm +0.09 dB.
(12) Record the reverse sign value of the power ratio displayed on the power meter in Table
117.
L
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(13) On the SG3, press the - and up keys
On the R3465/3272/3263/3463, press the and |;ﬂakeg.fs
At each new frequency, repeat steps (11) and (12), roiatmg the CAL FACTOR switch to

the power sensor's calibration factor. _

{Frequency Response (R3465: 17.7' to 7.0 GHz Band) (R3272: 3.0 to 7.5 GHz Band)]

- ' r

(14) For the R34865, press . § more 172 bnd ",to set the preselector to 1.7

. . e ed LeellimeT
GHz. : :

(15) On the R3465/3272, press - [Fesa |, 1], D [s] and [one] Mkeys
( [:].[] . for R3272)

(16) Set the sG3[o¥] 10 1.8 GHz. @1 GHz for R3272) |

I r r 1
-(17) On the R3465/3272, press [secﬂ| [Faeq |, 1more™R j f“ES.E“E‘and { PEAKNG |

~ keys.

Wait for the “peakingl!‘; ‘message o disappear.

{18) Adjust the SGB POWER LEVEL for an R3465/3272 MKR ampt;tude read:ng of —10 dBm
+0.09 dB. ' Lo

(19) Record the reverse sign valus of the power ratio displayed on the power meter in Table
1-18 and 1-19. '

(20) On the 5G8, press them anci up keys
On the R3465/3272, press the rm—:cn and % keys.
At each new frequency, repeat steps (17) through (19}, rot_ating the CAL FACTOR swiich

to the power sensor’s calibration factor,

| 163 Sep 20/96
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[Frequency Response (R3465: 6.9 to 8.0 GHz Band)‘(R3272: 7.4 to 15.4 GHz Band}]_

(21) On the R3465/3272, press W . D m and E keys.
( [}, D [s] for R3272)

r “t
Press @and ‘&Sfm ! to setthe CF STEP to MNL.

Press E ' Eﬂ .El and keys.

(22) Set the 5G3 [oW] to 7.0 GHz (7.5 GHz for R3272) and to 200 MHz.

FR lmare 1.'21 rPF!ESELEI {- AUTG —1
(23) On the R3465/3272, press - i Hand | peae | { keys.

Wait for the “peaking!l" message to dlsappear

(24) Adjust the SG3 POWER LEVEL for an R3465/3272 MKR ampiitﬁde reading of — 10

dBm *0.09 dB.
e (25) Fiecorcimg the reverse sign value of tha power ratio d:spfayed on the power meter in ‘ { (
Table 1-20 and 1-21. o -

(26) On the SG3, press the - and up keys.

On the R3465/3272 press the and @ keys.

At each new frequency, repeat steps {23) through {25), rotating the CAL FACTOR

switch to the power sensor's calibration factor.

[Frequency Response (R3272: 15.2 to 23.3 GHz Band)}

(27) On the R3272, press e E] AP [4]and keys_ :

(28) Set the SG3[cW] to 15.4 GHz.

. : * . r
(29) On the R3272, press W ‘ more 12 ‘ . 'PF"ES&LE ' and ip&“;ga 'keys.

Wait for the "peaking!l” message lo dlsappear
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(30) Adjust the SG3 POWER LEVEL for an RSZ?_.? MKR arnplitude reading of — 10 dBm
+0.09 dB. ' ' -

(31) Record the hegative value of thé power ratio displayed on the power meter in Table 1-
02, _ - :

{32} On the SG3, press the M and up keys.
On the R3272, press the FREG d@ keys.
Ai each new firequency, repeat steps (29) through (31), rotating the CAL. FACTOR switch

to the powe( sensor's calibration factor.

{Frequency Response (R:3272 23 to 26.5 GHz Band)}

(33) On the R3272 press m . . [:] m and E keys

(34) Set the SG3 - to 23.4 GHz.

ar ‘ 1T r |
(35) On the R3272, press [sacHi [ rreQ ] 'm°f' iR {*’RESELE tand ! _AUTO lkeys.
i. | 3 A

~-Wait for the *peaking!lmessage.10. d|sappear

(38)' Adjust the sweeper POWER LEVEL for an R3z272 MKR ampiltuda readmg of - 10 dBm
+0.09 dB.

(37) Record 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

On the R3272, press the and [‘\T.m.] keys.

At each new frequency, repeat steps (35) through (37}, rotéting the CAL FACTOR switch

-~ o the powé{ sensor's calibration factor.

‘ ‘ im‘BS
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[Test Resuits] - o (-
(40) Freguency Responéé (R3465/3272/3263/34SS:9 kHz to 3.0 GHz Band)

@® Enter the most paositive 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 less than 5 dB.

@ Subtract @ from @®: | ' dB
The result should be less than 3 dB '

{41} Frequenc:y Response (R3465/3272/3263/3463:50 MHz to 3.0 GHz Band)

D Enter most positive number from Table 1-17, Power Meter Fteadmg within the range of
100 MHz to 3.0 GHz frequency: . d8s

. @ Enter most negative number from Table 1- 17 Power Meter Reading Wlthtn the range of
100 MHz to 3 0 GHz frequency _ dB

_ . @Subtract@ from (D ' S ' | | o i(
R “~The result should be loss- than 2 dB : - - | ?( |

(42) ‘Frequency Response (R3465:1.7 GHZ 16 7.0 GHz Band)’
' (R3272: 3.0 GHz to 7.5 GHz Band)

 Enter the most pasitive number from Table 1-18 and 1-19, Power Meter Reading:
' dB

The absolute 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.
;
18 B ' "~ Sep 20/96
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1.4 Performance Test Process

(43) Frequency Respanse (R3485:6.9 to 8 GHz Band)(R3271:7.4 to 15.4 GHz Band)

(44

(43)

www.valuetronics.com

@ 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 Mster 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).

Frequency 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 mast 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 d&.

Frequency Response (R3272:23 to 26.5 GHz Band)

@ Enter the most pdsitive number from Table 1-23, Power Meter Reading:_

The absolute value 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 5 dB.

& Subtract @ from D:
“The result should be less than 8 dB.

1-87
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dB
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1.4 Performance Test Process

Table 1-17 Frequency Response.

www.valuetronics.com

o g
™ B
v

(R3465/3272/3263/3463 : 9 kHz to 3.0 GHz Band)
Column 1- Column 2 Column 3
Frequency Power Meter CAL Factor

(MHz) Reading (dB) Freq. (GHz)
100 0.05
200 0.06
300 0.06

400 0.056
500 0.05
600 0.05
700 0.05
800 0.05
a00 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 f.‘

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

2800 2.0

3000 3.0

1-68
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1.4 Perférmance Test Process

Table 1-18 Frequency Response (R3465 : 1.7 GHz to 7.0 GHz Band)

Column 1 Column 2 Column 3 Column 1 Column 2 Column 3
Frequency | Power Meter | CAL Factor Frequency 1 Power Meter | CAL Factor
(GHz) Reading {(dB) | Freq. (GHz) {GHz) Reading (dB) { Freq. (GHz)
1.7 1.0 - 5.9 5.0
1.8 1.0 6.0 6.0
1.9 1.0 6.1 6.0
20 2.0 6.2 6.0
2.1 2.0 6.3 6.0
2.2 2.0 5.4 8.0
2.3 20 6.5 6.0
2.4 2.0 6.6 6.0
2.5 2.0 8.7 - 6.0
2.8 2.0 6.8 6.0
2.7 2.0 8.9 8.0
2.8 2.0 7.0 7.0-
- 2.9 2.0
- 3.0 3.0
3.1 3.0
3.2 3.0
3.3 . 3.0
o , .- 3.4 3.0
- S 8.5 30— -
SR o 30
3.7, 3.0
3.8 3.0
3.9 30
4.0 4.0
4.1 4.0
4.2 4.0
4.3 4.0
4.4 . 4.0
45 40
4.8 4.0
4.7 4.0
48 - 490
4.9 .40
5.6 5.0
5.1 5.0
5.2 5.0
5.3 5.0
. 5.4 5.0
55 - 6.0
5.8 5.0
8.7 50
5.8 5.0
1-689 Sep 20/96
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1.4 Performance Test Process

Table 1-19 Frequency Response
(R3272 : 3.0 GHz to 7.5 GHz Band)
Column 1 Column 2 Column 3
Frequency Power Meter CAL Factor
(GHz) Reading {dB) Freq. (GHz)
3.0 3.0
3.t 3.0
3.2 3.0
3.3 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 - 40 . g
B 4.8 4.0 E( :
R 4.9 4O !
5.0 5.0
5.1 5.0
5.2 5.0
5.3 50
5.4 5.0
5.5 5.0
58 5.0
57 5.0
58 5.0
5.8 50
8.0 8.0
6.1 6.6 .
6.2 6.0
6.3 6.0.
6.4 6.0
8.5 6.0
5.8 6.0
L B.7 - 6.0
5.8 6.0
6.9 6.0
7.0 7.0
7.1 . 7.0
7.2 7.0
7.3 7.0 (
7.4 - 7.0 o

www.valuetronics.com
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1.4 Performance Test Process

Table 1-20 .Frequency Fiésponse
(R3465 : 6.9 GHz to 8 GHz Band)

Table 1-21

Frequency Response
(R3272 : 7.4 GHz to 15.4 GHz Band)

www.valuetronics.com

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) | Freq. {GHz)
6.9 6.0 7.5 ' 7.0
7.4 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

- 8.3 . 8.0 -

- a1 9.0
9.3 8.0
8.5 9.0

9.7 9.0
9.9 - 9.0
101 10.0
10.3 10.0
10.5 10.0
10.7 - 10.0

10.8 - . 10.0 .

11.1 1]{}m B
113 11.0
i1.56 11.0
1.7 11.0
11.8 11.0
12.1 12.0
12.3 12.0
12.5 12.0
12.7 2.0
12.9 - 12,0
13.1 13.0
13.3 13.0
135 13.0
13.7 13.0
13.9 13.0
14.% 14.0
14.9 14.0
14.5 14.0
14.7 14.0
14.9 14.0
5.1 -15.0
15.3 15.0
1-71 SE;} 20f98



1.4 Performance Test Process

Table 1-22 Frequency Response

(R3272 : 15.2 GHz to 23.3 GHz Band) .
Column 1 Columin 2 Colurnn 3
Frequency Power Meter CAL Factor
{GHz) Reading (dB) Freq. {(GHz)
15.4 15.0 -
15.6 15.0

. 16.8 15.0
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
16.2 18.0
18.4 18.0

- 18.8 18.0 7
18.8 18.0 4
18.0 18.0 ' (
19.2 — 19.0 f
19.4 19.0 v
19.6 . 18.0
19.8 19.0
20.0 20.0
20.2 20.0
20.4 20.0
20.6 - 20.0
20.8 - 20.0
21.0 21.0
21.2 21.0
21.4 21.0
218 21.0
21.8 21.0
220 22.0
222 22.0
22.4 22.0
22.6 22.0
22.8 22.0
23.0 123.0
23.2 23.0°

www.valuetronics.com
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1.4 _ Performance Test Process

Table 1-23 Frequency Response
(R3272 : 23 GHz {o 26.5 GHz Band)

Column 3

Column 1 Column 2

Frequency Power Meter . CAL Factor
{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 25.5

- 928.0 268.0
26.2 . 2B6.0

. 26.4 26.0

www.valuetronics.com
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1.4 _Performance Test Process

1.4.14 IF Gain Uncertainty

 SPECIFICATION - | |
. CMAX TO P J0b
IF Gain Uncertainty: . ' ' |
< *0.5 dB, reference levels 0 dBm to ~ 50 dBm with 10 dB input attenuation

e RELATED ADJUSTMENT
IF amplitude adjustment.

¢+ DESCRIPTION -
This test measures IF gain error in resolution band width 10 kHz and 3 kHz. The input signal
level is decreased as the spectrum analyzer's reference level is decreased (IF gain increased).
Since the signal level is decreased in precise steps, any error between the reference level and
the signal fevel is caused by the analyzer's IF gain. The Synthesized Level Generator is

phase-iooked to the analyzer’s 10 MHz reference.

BNC CABLE
- - . 10 MHz REF |
SYNTHESIZED R3465/327 3/3463 1 ‘
10 MHzREF | EVEL GENERATOR 72/32698353 YinuuT L(
_ — T i N
-
o o RF IN
l BNC CABLE | J
Figure 1-14 IF Gain Uncertainty Test Setup
¢ EQUIPMENT
Synthesized Level Generator (SG4)
Cables: _ . '
BNC, 150 cm {Two required)
(
(
Sep 20/96
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14 Perfofmance Test Process

. PROCEDURE
(1) Connect the equipment as shown in F"xgure 1-14.
' (2) Set the 5G4 controls as follows: |

Frequency - ... e i, eeiie.. 30 MHz
Ampiitude '

ellnk
(3) On the R3465/3272/3263/3463, press the | |and| ikeys and set the contmls

- as follows:

Center Frequency ............ PP 80 MHz :
Frequency Span ...... v.e. 0OHz /{@f//fz o 5555 e
REFLEVEL ....... PP R 0dBm £ [0 (58 P47 A)
dBfdiv ... ... Lo L e a e 1 dB/div .

VBW i et 1Hz
CRBW i, e 10 kHz
Trace ﬁetector ....................... Posi

{4} Set the output level of the SG4 to the va¥ue 5 dB lower than the F13465/3272!3263.’3463
~ reference Eavei '

(B) —After severai sweeps-in the R3466/3272/3263/3463,-press therrr——---w!ASlNGLE’-l and: - [S"RGH|~= ------- —
keys to read the data on the screen and record it as the raference value. Then, press

MARKER ~ p-—====q  p==—=—=-
the , E"E“a MKR ‘and :%—%Dﬁ}to st the FIXED MKR to ON.

| {8) Lower the SG4 level and the 93485!3272/326313463 reference level by 1 dB.

Press [smete [ cey.

{7) Press the key to read the marker level on the screen and record it in Table j' o

(8} Repeat steps (6) and {7) until the SVGtI is lowered 10 10 dB

(9 Lower the SG4 level and the F{3485/82?2/3263f’3463 reference tevel by ‘10 dB.
{10) ?ress the w key to read the data on the soreen.and record it in Table 1-24. 7
_(i 1) Repsat ézeps (3 and (10) unﬁt the 884 Es. iéwered to 50 dB.

(12) Repeat steps (2) to (11) above for the R3465/3272/3263/3483 resolution band width 3
kMHz. For resolution band \md’{h 3 kHz record the result in Table 1-25..

. 175 . Sep 20/%6
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1.4 Performance Test Process

Table 1-24 IF Gain Error (RBW =10 kHz,. 1 dB/div. )

()

_ | Reference value (dBm) 4
R3465/3272/3263/3483 5G4 A Marker o
~ Reference Level (dBm) Level Specification
~ {dBm) (d8)
0 -5 0 (Ref.) -
-1 -B ' +0.5dB
—2 7 +0.5 dB
-3 -8 +0.5dB8
—& -9 +0.5dB
-8 -10 +0.5dB
-6 -11 +0.5dB
-7 -12 +0.5d8
-8 -13 +0.5dB
-9 -4 +0.5dB
—-10 -15 +0.5 dB
—20 -25 +0.5dB
~30 -35 +05dB
—40 -45 “+05d8 _
—50 -55 +0.5 dB O
_ L ) ' (ﬁ
Sep 20/96
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1.4 _Performance Test Process

Table 1-25 IF Gain Error (RBW =3 kHz, 1 dB/div.)

Hefarence value

(dBm)
R3465/3272/3263/3463 864 A Marker =
Reference Level (dBm) Level Specification
(dBm) (dB)
0 -5 " 0 (Ref.) -
—-1 -8 | +0.5d8
~2 -7 +0.5 dB
-3 -8 £0.5dB
—4 -9 +0.5 dB
~5 -10 | +0.5d8
~8 -11 +£0.5d8
-7 -12 +0.5dB
—8 -13 +£0.5 dB
-9 -14 +0.5 dB
—-10 -15 +0.5 dB
- 20 -25 +£0.5 dB.
-~ 30 -35 - £0.5 dB
—40 -45 - £0.5dB
—50 -55 ) +0.5dB
177 Sep 20/96
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1.4 _Performance Test Process

1.4.15 Scale Fidelity
s SPECIFICATION = . = - B . s

Log Scale Fidelity: 0.2 dB/1 dB, . _ |
* 1 dB/10 dB to a maximum of * 1.5 dB over O to 80 dB range.
Linear Scale Fidelity: < % 15% of reference lovel

* RELATED ADJUSTMENT
iF amplitude adjustment.

® DESCHIPTION
This test measures display accuracy for 1 dB, 10 dB log scales, X1 linear scales. All 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 source of

the spectrum analyzer.

3 - ' 10 MHz REF .
1Mz | SYNTHESIZED . R3465/3272/3263/3463 lmzoarr . o
reriny  LEVEL GENERATOR - - T ' b
o @ . T
| . S . RF IN
LBNC BNC J
CABLE CABLE '

Figure 1-15 Scale Fidelity Test Setup
e EQUIPMENT

Synthesized Level Generator (8G4)
Cables: _ )
‘BNC, 150 cm (Two required)

1-78 Sep 20/96 - .
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14_Performance Test Process

# PROCEDURE -
(1) Connect the equipment as shown in Figure 1-15.

(2) Set the SG4 controls as follows:

CFrequency L.l e 30 MKz
Amplitude ... 0 dBm
SHIET ' PRESET '
(3) On the R3465/3272/3263/3463, press the [ <= | and | ] keys and set the
controls as follows: - ‘
Center Fraquency . .....oeeeeedenennnn. 30 MHz
Freq Span .o i i it e e 0 Hz.
Reflevel ........... P 0 dBm
RBW ... .. ... . et am e 3 kHz
VBW e BT 1 Hz
dBidiv ...... e . 1dB/div
Trace Detector ........oiiviniiniianan. Posi

(4) On the R3465/3272/3263/3463, press the | on |,

[1 dB/div Log Scale] -

(5) On the SG4, adjust the a.mp!i.tuda until the R3465/3272/3263 marker reads exactly 4.00

dBm.
FORMAT =~ - e T 1
(6) On the R3465/3272/3263/3463, press the [i_] cob TEe n,  TeeR
o e e | A L
and I StoreB keys
T 7 MARKER o = ahahelahiie !
(7) On the R3465/3272/3263/3463, press the , }moels L o 23 i
N | MR J e
""""""""""" | ———— s s == | i
T MKR 373 Delta MKR i 3 1 1 more 2/3 t Trace MKH!
ol N S T RS PR RS R A L I i
© {8) Onthe R3485/3272/3263/3463, press the lssﬁeagl key.
(9) Lower the SG4 level by 1 dB.
(10) On the R3465/3272/3263/3463, press the  [sweLe] key.
1.79 S Sep 20/95
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1.4 _Performance Test Procass

(11) Record the Delta marker level in’ the Actual column in Table 1-28, Calculate the
incremental error accordmg to the following equation and record the result in the
Incremental Error column in Table 1-26.

Incremental eiror = (Current Delta marker Iéve!) - {Previous Delta marker level) + 1 dB

(12) Repeat steps (9) to {(11) until the SG4 level is set to the value 10 dB lower than the
initially set level,

{10 dB/div Log Scale]

: V © ™
(13) On the R3465/3272/3263/3463, press the [repeat|, [ieve |, :dﬁ!dav? and : 10 dBidiv |
keys. L d N N

(14) Set the SG4 leve! so that the R3465/3272/3263/3463 marker indicates just 0.00 dBm.

) FORMAT L s oy it 5"

(15) On the R3465/3272/3263/3463, press the [:] .} Tmee i1 Teaced |

| SR d | S 4

: | T
- and | S8 _E keys.
o - e | MARKER { moe 13 { | more2d |
(16) On the R3465/3272/3263/3463, press the Loy, e
S _ :;ra*c;;a?cﬁ L i —tore 33§ - BQEQ Iﬂ}é L ;v{qn'\;}:e—;f-amiw:w;.ﬂmuaf_e_‘};:;“} and {ﬁ%ﬁ%ﬁ keys:
‘ LoMove Ll AR T R S, d Lo d L. Move

(17) Lower the SG4 level by 10 dB.
(18) On the R3465/3272/3263/3463, press the Key.

(19) Record the Delta marker level in the Actual column in Table 1-27. Caleulate the
incremental error from the following expression and record the result in the lncremental
Error column in Table 1-27.

Incremental error = {Current Delta marker level) - (Previous Delta marker level) + 10 dB

{20) Repeat steps {17} to {19) untif the frequency synthesizer level is set to the value 80 dB
lower than the initially set level. -

1-80 _ a Sep 20/96
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Table 1-26 1 dB/div. Log Scale Fidelity (RBW = 3 kHz)

1.4 Performance Test Process

www.valuetronics.com

Input Signal ~dB from Marker Lev
pLevelg Reference & Mar ke ig:i:ngg?[
{dBm, nominal} | Level {nominal) | Min. (dBm) | Actual (dBm) | Max. {dBm)
0 0 0 0 (Ref.) 0 0 (Ret.)
-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 ~5.0. ~4,0
~B ~8 ~7.2 —4.8
-7 -7 —-8.4 —58
-8 —§ —8.5 ~B8.5
-9 ~9. —10.5 ~75
—=10 —10 -11.5 ~8.5
‘Table 1-27 10 dB/div. Log Scale Fidelity (RBW =3 kHz)
Input Signal ' 7 dB from A Marker Level Incremental
Le_vel _ : Referenr,:e ' : ‘ : ‘ " Error (dB)
(dBm, hominal)_{.Level {nominal).|_Min. (dBm).. Actual (dBm) | Max. (dBm) | . S
o 0 0 0 (Ref.) 0 0 (Ref.)
—10 —10 —11 -8
=20 -20 ~21.5 -185 |
—30 -30 . —315 —285
~40 —~40 —41.5 ~38.5
~50 —50 —51.5. ~48.5
—B60 ~B0 ~B1.5 —58.5
—70 —-70 —71.5 —868.5
—80 — 80 -81.5 ~78.5
1.81 Sep 20/36



" 1.4 Performance Test Process

[Linear Scale] ' | ' (.
{21} Set the SG4 as follows:

FrOQUEMNCY v e ve v vvnmnaaaecaeeenaenns L.... 30 MHz

Amplitude ... ... . . e e, 0 dBm
- SHIFT PRESET ) :
{22) On the R3465/3272/3263/3463, press the | == |and | | keys and set the

controls as follows:

Canter FreQ . ... uceeensnveennaanansanossss 30 MHz

FreqSpan . .....ieniiieeennan e e e 0 kHz
Reflevel .......... e aaa e 0 dBm
ABW ..t iiaanaaans ieieaee.. 3kHz
Y 1 1 kHz
Trace Detector ... .ooeennnnaaancnaanaeennens Posi
: : ' pom e 1 R
(23) On the R3465/3272/3263/3463, press the |LEveL |, { LINEAR fand  [X1] keys to select
’ - : MARKER . o
the linear X1 mode.” Then, press the - key. _ _ é

__(24)_Precisely set the SG4 level to_the R3465/3272/3263/3463 reference level while reading _:{
the marker level on the screen. ' :

(25) On the R3465/3272/3263/3463, presé the key to set the single sweep mgde.

(26) Read the level value displayed on the 5G4 and set the value as the reference vaiue
(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, perform single sweep, read the marker level and record
it in Tahle 1-28. ' ’ '

(28) Set the SG4 level as shown in the Input Signal Level column in Table 1-28 sequentially
and repeat step (27) for each. '

-1-82 ... Sep20/96
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' 1.4 Performance Test Process

Table 1-28 Linear Scale Fidelity (X1)

input Signal Level Div. from | - A Marker Level
S Reference [ -
(dB, nominal) | (mV, nominal} Level Min. (mV) Actual (mV) Max. (mV)
0(Ref) | 2236 0 223.6 223.6 (Ref.)’ 223.6
—0.92 201.24 1 187.7 - 234.8
~1.94 178.88 2 - 145.3 - 212.5
-3.10 156.52 3 122.9 - 190.1
~4.44 | 13416 4 100.6 o 167.7
—~6.02 111.8 5 782 1454
~7.96 89.44 6 559 . 122.0
—10.46 67.08 7 335 | B 100.7
—13.98 44,72 8 111 ' ‘ 78.3
AL

| - 183
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1.4 Performance Test Process

1.4.16 Input Attenuator Accuracy
¢ SPECIFICATION

Input attenuator accuracy (referenced fo 10 dB input attenuation, for 20 to 70 dB settings):
R3465: ~  9kHzto8GHz: < 1.1dB/10 dB step to a maximum of £2.0 dB

, - 9kHz to 12.4 GHz: < +1.1 dB/10 dB step to a maximum of 2.0 dB
R3272: 124 GHz to 18 GHz: < +1.3 dB/10 dB step to a maximum of +2.5 di3

18 GHz to 26.5 GHz: < #1.8 dB/10 dB step fo a maximum of *3.5 dB

R3263/3463: SkHzto3GHz: < £1.1 dBM0 dB step to a maximum of +2.0 d8

® RELATED ADJUSTMENT \
There is no related adjustment procedure for this performance test.

& DESCRIFPTION . ‘
This test measures the input attenuator's switching accuracy over the full 70 dB.
The number of frequency measured paints 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 Ssweeper is phase-locked to the spectrum analyzer's 10 MHz reference. _The -
input attenuator switching accuracy is referenced to the 10 dB attenuator setting. Step- to-step
accuracy is calculated from switching accuracy data.

SR ZED ,[ (OMHzREE 10 Mfggﬁil R3465/3272/3063/3463
7 ‘ K RF IN -
l ____SMA CABLE J

Figure 1-16 Input Attenuator Switching Accuracy Test Setup

¢ EQUIPMENT
" Synthesized Sweaper {881)
Cables:
BNC, 150cm
SMA, 70cm

o ‘ - 1-84 . Sep 20/96
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1.4 Performance Test Process

o PROCEDURE

() IF gain uncertainty is measured when the resolution bandwidth is ‘set to 3kHz and the
result is filled in on the IF Qain uncertainty of Table 1-29.
For the test method, refer to “1.4.14 IF Gain Uncertainty™.

— CAUTION

Measure IF gain uncertainty when the resclution bandwidth is set to 3 kHz before doing this test.

iF gain uncertainty is included ln the measurement result because of iF gams changmg and
measuring in this test. ‘

(2) Connect the equipment as shown in'Figure 1-16.

(3) Setthe SG1 controls as follows:

Freguency (for the 93465;’32‘1‘2) ......... 4 GHz
{for the R3263/3463) ......... 1.6 GHz .
Amplitude o .. B dBm.

(4y Onthe R3465/3272/3253/3483 Dress tha [ |and| | keys .and set the
controls as follows:

Center Frequency (for the R3485/3272) . . ev.. 4GHz

{for the RAPB3/3463) ..... 1.5 GHz
Frequency Span i iieeeeie. . 10KHZ
Ref Level ...... e et - 0dBm
ABIAIV o oeveeeeeaniaens DR 1 dB/div
RBW et ... 3kHz
Trace Detector . ....... e P " Posi

(5) On the SGé4, adjust the POWER LEVEL to the vaiue 5 dB lower than the
R3465/3272/3263/3463 reference level. | ' : : .

(6) On the R3465/3272/3263/3463, press the key.

Press the key, read the MKR level and record it in Table 1-29 as the reference
value. ‘ - ' ' '

(7) Onthe R3465f8272/326313463 press the im Jond i “"keys to set the ATT
CAUTO T MNL T )

. 1-85
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‘ 1.4 Performance Test Process

(8) .Press the key. .
() On the R3465/3272/3263/3463, press the  [Swaie | key.

Press the key, read the MKR level. The marker level measured here is subtracted

. from the reference value measure in the 8).
IF gain uncertainty measured in the (1) is subtracted from the value.

Records it in Tab_!e 1-29 as Actual MKR Reading. 7

Actual MKR Reference value Marker level iF gain uncertainty
RCtuc: = |measured in the | - | measured in - measured in the
eading @) the (0 NEs

(10) Repeat steps (?) through (9) for the remaining R3465/3272/3263/3463 ATT setting listed
in Table 1-28. :

. (11) Calculate the step-to-step accuracy as described in the following steps and record the
.resufts in Table 1-29. Step-to-step accuracy should be within the limits shown in Table
1-29. '

__[Step-to-Step Accuracy. Calculation] - ‘ L
(12} For the 20 dB ATT setting, switching é_ccuracy becomes step-to-step accuracy.

(13) For the 30, 40, 50, 60 and 70 dB ATT settings, subtract the 10dB down ATT switching
accuracy from the current ATT switching accuracy.

(14) Center Frequency is changed to 15GHz and 18GHz and the operations in {2) to (13) are
executed for RA3272. 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.

186 - R Sep 20/96
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1.4 Performance Test Process

Table 1-29 Input Attenuator Accuracy

[R3465] . " Center Frequency: 4 GHz, Reference value ___dBm

R3465 E Gain IF Ga‘i_n Switching Accurécy : Step-to-Step Accuracy
Aitenuator (dB) Uncertainty :
(dB} (dB) - Min. (dB) Actual {dB) | Max. (dB) | Actual {dB) Spec. (dB)
10 0 0 0 (Ref.) | O (Ret} 0 (Ref.) | 0 (Ref) 0 {Ref.)
20 10 | -2 +2 _ N
30 20 ' -2 : +2 — 1.1
40 30 i 2 +2 ' C o 1A
50 - 40 -2 1 42 11
80 50 { - -2 : . +2 £1.1
70 - 60 -2 . +2 ' 1.1
[R3272] ' Center Frequency: 4 GHz, Reference value____dBm
R3272 . IF Gain Switching Accuracy Step-to-Step Accuracy
IF Gain L
Attenuator (dB) Uncertainty
(dB) ‘ (dB) Min. (dB) | Actual {dB) | Max. {dB) | Actual (dB) | Spec. {dB)
10 o o 0 (Ref.) | 0(Ref} 0 (Rel.} 0 (Ref.) 0 (Ref.)
20 10 " =2 . +2 : +1.1
30 20 : -2 o +2 1.1
! 40 30 .2 42 1.1
50- 40 . 2 _ +2 + 1.1
= 60 - 50 R .2 ). +2 +1.1
B e g 60 : 2 ' +2 1.1
‘ [R3272] - , Center Frequency: 15 GHz, Reference value dBm
R3272 . iF Gain Switching Accuracy Step-io-Step Accuracy
IF Gain .
Attenuator (dB) Uncertainty
{dB) (dB) Min. (dB) Actual (dB) | Max. (dB) | Actual (dB) | Spec. {dB)
10 0 0 0 (Ref.) { 0O (Ref.) ¢ (Retf.) 0 {(Ref.} 0 (Ref.}
20 10 -2.5 : +25 ' 1.3
30 20 25 : +2.5 : 1.3
40 30 - 25 +2.5 113
50 - 40 2.5 ‘ ' +25 | +1.3
60 50 _ 25 _ +2.8 +1.3
: ) o 1.3
70 . 60 B 25 | | +25 | | 13 ]
1-87 °
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Center Frequency: 18 GHz, Reference value

1.4 _Performance Test Process

Bm

0y (
{cont .) (\{ .

{R3272] d
R3272 F Gain | IF Gain Switching Accuracy Step-to-Step Accuracy
Attenuator (dB) Uncertainty T -
(dB) {aB) Min. (dB} | Actual (dB) | Max. (dB) | Actual (dB) | Spec. {dB)
10 0 0 0 (Ref.) | 0 (Ref.) 0 (Ret.} 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 -35 +3.5 +1.8
60 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
R3263/3483 . IF Gain Switbhing Accuracy Step-to-Step Accuracy
IF Gain e
-Attenuator (dB) Uncertainty —
{(dB) (dB) Min. (dB) | Actual (dB) | Max. (dB) | Actual (dB) | Spec. (dB)
10 ¢ 0 0 (Ref) | 0 (Ref.) 0 (Ret.) 0 (Ref.) 0 (Ref.)
20 10 -2 ’ +2 : o P
30 20 -2 +2 1.4
40 30 -2 : +2 +1.1
- B0 49 -2 i +2 +1.:1
. 80 | 50 | -2 - 1.1
A N - s B e e I 11
Sep 20/98
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1.4 Peorformance Test Process

1.4.17 Calibration Amplitude Accuracy -
= SPECIFICATION
Amplitude: —-10dBm *0.3dB

o RELATED ADJUSTMENT
Calibration amplitude adjustment.

¢ DESGRIPTION _ _
The amplitude accuracy of the CALOUT signal are checked for ~ 10 dBm £0.3 dBm. -

R3465/3272/3263/3463

o O|CALOUT
N-BNC. |

SENSOR B

5

Figure 1-17 Calibration Amplitude Accuracy Test Setup
- EQUIPMENT

Power Meter _
. Power Sensor (Sensor 2)

o 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 $ensor. Enter
the power sensor's 30 MHz calibration factor into the power meter,

(3) Connect the power sensor via an N(f) - BNC{m) adapter directly to the CALOUT
connector. Read the power meter display. The power level should be within the fo%lowin_g
 limits (0.3 dB): : Actual -
| _103dBm=< ___ < -9.7dBm

www.valuetronics.com A 1-89 Sep 20/96



1.5 ChecklistiData Form

1.5 ChecklistData Form.

SPECTRUM ANALYZER

. .i{ﬂﬁf&

File No. Description ;
UUT MFR ADVANTEST CO. D No.
Model R3465/3272/3263/3483 Date
Table 130 Performancs Test Record (1of 11)
Results
Pscr)a. . Test Description o
: Min. Actual Max.
1 1Frequency Readout Ak:curacy
and Frequency Counter Marker
Accuracy
1.5 GHz CENTER FREQ
1 MHz SPAN : 1.459988 GHz 1.500012 GHz
10 MHz SPAN 1.48958 GHz 1.50042 GHz
50 MHz SPAN 1.49784 GHz 1.50216 GHz-
100 MHz SPAN 1.4958 GHz . 1.4042 GHz
2 GHz SPAN 1.419 GHz | fz;:»/' 1.581 GHz
" "5.0 GHz CENTER FREQ o o _
1 MHz SPAN 4.999987 GHz 5.000013 GHz
“10 MHz SPAN 14.99958 GHz . 5.0001}2 GHz
50 MHz SPAN— [ ~4,99784 GHz "8.00216 GHz [T
100 MHz SPAN 4.9958 GHz 5.0042 GHz
2 GHz SPAN 4.918 GHz 5.081 GHz

<H3272 ONLY=>
11.0 GHz CENTER FREQ

10.999987 GHz

www.valuetronics.com

1 MHz SPAN 11.000013 GHz
10 MHz SPAN 10.99958 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 10.8919 GHz 11.081 GHz
18.0 GHz CENTER FREQ
1 MHz SPAN 17.999988 GHz 18.000014 GHz
10 Mtz SPAN 17.99858 GHz 18.00042 GHz
50 MHz SPAN 17.99784 GHz 18.00216 GHz
100 MHz SPAN 17.8958 GHz 18.0042 GHz
2 GHz SPAN 17.919 GHz 18.081 GHz
1-90 Dec 20/97
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Table 1-30 Performance Test Recard (2 of 11)

_ 1.5 ChecklistiData Form

- Results
ps ra. Test Description
o. . Min. Actual hMax
1 {Frequency Readout Accuracy
: and Marker Frequency Counter
Accuracy {cont'd)
Marker Frequency Counter
Accuracy _ : ' :
1.5 GHz CENTER FREQ 1.499989844 GHz 1.500000156 GHz
5.0 GHz CENTER FREQ 4.998999494 GHz 5.000000506 Gz
11.0 GHz CENTER FREQ | 10.989998889 GHz 11.000001111 GHz
18.0 GHz CENTER FREQ- |17.989998184 Ghz 18.000001816 GHz
2 | Frequency Reference Output
Accuracy T :
10 MHz Reference Frequency 29.9999970 MHz 30.0000030 MHz
3 | MNoise Sidebands
1.5 GHz Center Frequency
10 kHz Offset —100 dBc/Hz
100 kHz Offsat — 110 dBe/Hz
1 <R3465/3272 ONLY > |
3.5 GHz Center Frequency
10 kHz Offset . —98 dBe/MHz
100 kHz Offset — 108 dBc/Hz
4 | Frequency Span Accuracy
1.5 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
<R3485/3272 ONLY > .
4.0 GHz Center Frequency ' o
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 15.36 GHz 16.64 GHz
1-91 Dec 20/97
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Table 1-30 Performance Test Record (3of11)

www.valuetronics.com

, Results
Pééa' -Test Description - :
: Min. Actus! Max.
5 Resolution Bandwidth Accuracy
and Selectivity
| 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 3.8 kHz
1 kHz 800 Hz 1200 Hz
300 Hz 210 Hz 380 Hz
Resolution Bandwidth Selectivity '
5 MHz : 18
3 MHz ' 15
1 MHz 15 -
300 kHz | - 15
100 kHz T 15 :
S 80 kHz ' ] 15 e
: 10 kHz 15
3 kMHz . 15
1 kHz 15
300 Mz 15
1-92 Sep 20/96
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1.5 CheckiistiData Form

Table 1-30 Perfermance Test Record (4 of 11)

' ‘ Resulis
Pﬁga' Test Description -
: Min, Actual Max.
6 | Resolution Bandwidth Switching
Uncertainty

-3 MHz —0.3 dB +0.3d8
1 MHz —-0.3dB S +0.3dB

300 kHz 0 {Ref)
100 kHz —0.3 dB +0.3.dB
30 kHz -0.3dB +0.3dB
.10 kHz -0.3dB +0.3 dB
3 kHz ~0.3d8 +0.3 dB
1 kHz —0.3dB +0.3 dB
300 Hz —-0.3dB +0.3 dB

Sep 20/95
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1.5_ChecklistiData Form

Table 1-30 Performance Test Record (5 of 11)

. ‘ Resulis
Ps(r)a. 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
2999 MHz —110.35 dBm
1.7 GHz to 7.0 GHz — 115 dBm
8.9 GHz 10 8.0 GHz -~ 115 dBm
<R3272 ONLY>
10 kHz —~70.0 dBm
160 kHz —B80.0 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 —111.80 dBm
2501 MHz —111.12 dBm
2889 MHz —-110.35 dBm
3.0 GHz to 7.5 GHz -~ 110.¢ dBm
7.4 GHz to 15.4 GHz —103.0 dBm
15.2 GHz o 23.3 GHz —86.0 dBm
23 GHz to 26.5 GHz —90.0 dBm
<R3263/3463 ONLY >
10 kHz —-70.0 dBm
100 kHz —80.0 dBm
1.1 MHz - 114.99 dBm
101 MHz —114.84 dBm
501 MHz —~114.22 dBm
1001 MHz -—~113.45 dBm
1501 MH:= —~112.67 dBm
2001 MHz ~111.90 dBm
2501 MHz —11%.12 dBm
2999 MHz —110.35 dBm
1-94 Sep 20/98
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1.5 CheckiistiData Form_

Tahle 1-30

Performance Test Record (6 of 11)

Results
P!\afga. Test Description
. Min. Actual Max.
8 | Gain Compression
820.5 MHz —5 dBm
<R34B65/3272 ONLY >
3200.5 MHz ~5 dBm
9 | Residual Response
1 MHz to 3.0 GHz —100 dBm
<F3465 ONLY >
1.7 GHz to 8.0 GHz — 90 dBm
<R3272 ONLY >
3.0 GHz 1o 26.5 GHz - 90 dBm
1" 10 |Second Harmonic Distortion .
INPUT FREQ: 1.4 GHz —70 dBc
INPUT FREQ: 1.9 GHz —100 dBc
| 11 | Third Order intermodulatio R
Distortion o (Mixer Input Level )
' 1 -20dBm '
820.005 MHz —~55 dBe
13200.005 MHz . —55dBe
12 |image, Multiple, and
Out-of-Band Response
Maximum Response Amplitude
| <R3465 ONLY > .
10 MHz to 8 GHz —70 dBc
<R3272 ONLY > .
10 MHz {0 18 GHz ~70 dBc
10 MHz to 23 GHz ~60 dBc
- 10 MHz to 26.5 GHz —~50 dBe
<R3263/3463 ONLY >
10 MHz to 3 GHz —70 dBC
1-95 Sep 20/96
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OPERATION MANUAL

1.5 ChecklistiData Form

Table 1-30 Performance Test Record (7 of 11)

Results
Pﬁ;a‘ Tast Description -
) : Min. Actual Max.
13 | Frequency Response
<3465 ONLY >
9 kHzto 3.0 GHz —-15dB +1.5 dB
50 MHz to 8.0 GHz —1.04d8 +1.0dB
1.7 GHz to 7.5 GHz —15dB8 +1.5dB.
7.4 GHz to 8 GHz —-15dB +1.5 dB
<R3272 ONLY >
9 kHz 10 3.0 GHz -1.5 dB 41.5dB
50 MHz to 3.0 GHz —-1.0dB +1.0 dB
3.0GHz o 7.5 GHz —15dB +1.5 dB
7.4 GHz to 15.4 GHz —~3.5dB +3.5dB
15.4 GHz to 23.83 GHz - 4.0 dB +4.0dB
23.0 GHz to 26,5 GHz —4.0 dB +4.0 dB
<R3263/3463 ONLY > : o _
9 kHz to 3.0 GHz —~1.5 dB +1.5 dB
50 MHz to 3.0 GHz - —1.0dB -+1.0dB _
| 14 | Gain Uncertainty - (
RBW 10 kHz REF LEVEL
0 dBm
—1dBm —~0,5dB8 +0.5dB
—2dBm —0.5 dB +0.5dB
—3dBm —0.5dB +0.6 dB
—4 dBm —{0.5dB +0.5dB
—§dBm - —05dB +0.5 dB
—~6 dBm —0.5dB +0.56dB -
—7 dBm —0.5dB - 4+0.5d8
~8 dBm —0.5dB +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 —0.5 dB +0.5 dB
—40 dBm —0.6dB +0.5 dB
~50 dBm — 0.5 dB +0.5dB
(s
1.86 Sep 20/96-
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1.5 ChecklistiData Form

Table 1-30 Performance Test Record (8 of 11)

www.valuetronics.com

1-97

’ ‘ ' ult
ij‘ Test Description - Res S,
’ 7 iviin. Actual Max,
14 {IF Gain Uncertainty {cont'd)
"RBW 3 kMz REF LEVEL
-pdBm - .. - _ '

—1dBm -0.5dB +0.5 dB
—2 dBm ~0.5dB" +0.5dB
—3dBm - -0.5dB +0.5dB
—4 dBm -0.5dB +0.5dB
—& dBm —~0.5dB +0.5dB
—6 dBm ~0.5dB +0.5 dB
-7 dBm —0.5dB +0.5dB
—8 dBm ~0.5dB +0.5dB

-—9 dBm —05dB +0.5dB

- 10 dBm - 0.5 dB +0.5dB

—20 dBm —~0.5dB +0.5dB

-—30 dBm —05dB +0.5d8

~40 dBm —-05dB +0.5dB -

--50 dBm —~0.5dB . +4.5dB .
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1.5 ChecklistiData Form -
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Table 1-30 Performance Test Record (9 of 11)
Resul
Ph?;a. Test Description - su
: Min. Actual ax.
15 | Scale Fidelity
1 dB/div Log Scale Fidelity
—1dB —~0.2dB +0.2 dB
—2 dB —-0.4dB +0.4 dB
-3 dB - 0.6 dB +0.6 dB
—-4'dB -0.8dB +0.8 dB
~5 dB ~1.0 dB +1.0dB
-6 dB —1.2 dB +1.2 dB
—7 dB —1.4dB +1.4 dB
—8 dB —1.5d8 +1.5 dB
—9dB —1.5dB - + 1.6 dB
—10 dB —1.5dB +1.5dB
- 10 dB/div Log Scale Fideli ’
—10 dB - —1.0 dB - +1.0 dB
. —20dB -~1.5dB +1.5dB
—30dB —1.5dB +1.5dB
-40 dB —1.5dB +1.5dB
~ 50 dB —1.5dB +1.5.dB
— 60 dB © —1.5dB +1.5dB
———— —70.dB - ~~1.5dB . —18dB .
- 80 dB —1.5dB +1.5dB
Linear Scale Fidelity
div from Ref Level
1 ' : 167.7 mV 234.8 mV
2 145.3 mV 2125 mV
3 122.9 mV 190.1 mV
4 100.6 mV 167.7 mV
5 78.2mV - 145.4 mVY
6 55.9 mV 122.0 mV.
7 33.5mV 100.7 mV
8 1.1 mVv 78.3 mVv
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1.5 _ChecklistiData Form

Table 1-30 Performance Test Record (10 of 11)

Res
Pﬁf‘ Test Description . ults
A Min. Actual Max
16 | Input Attenuator Accuracy
<R3465/3272 ONLY >
(4 GHz Center Freq)
Switching Accuracy
20dB -2dB +2dB
30dB -2 dB +2 dB
40 dB -2dB +2dB
. B0dB -2dB +2d8
60 dB -2 dB +2 dB
70 dB -2dB +2dB
" Step-to-Step Accuracy :
- 20d8 -1.1d8 +1.1 dB
30dB -1.1d8 +1.1dB
40 dB -1.1dB +1.1dB"
50dB - —1.1dB +1.1d8B
60 dB —1.1d8 +1.1 dB
70 dB —1.14d8 +1.1dB
1 <R3272 ONLY >
{15-GHz Center Freq)— |t e
~Switching Accuracy
20 dB -2.5dB +2.5dB
30dB -2.5dB +2.5dB
40 dB -2.5dB +2.5dB
50 dB -2.5dB +2.5dB
80 dB -2.5dB +2.5dB
70 dB -2.5dB +2.5dB
Step-to-Step Accuracy
.20 dB ‘ —1.3dB +1.3d8 -
30 dB —~1.3dB +1.3dB
40 4B - —~1.3dB +1.3dB
50 dB —~1.3dB +1.3dB
80 dB —~1.3dB +1.3dB
70 4B —1.3dB +1.3dB
{18 GHz Center Freq)
Switching Accuracy ' .
20 dB -3.5dB +3.5dB -
30 dB -3.5 dB +3.5dB
40 d8 -3.5dB . +3.5dB
50 dB ~3.5dB +3.5dB
60 dB -3.5 dB +3.5dB
760 d8 -3.5dB +3.5d8
1-99 Sep 20196
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Table 1-30 Performance Test Record (11 of 11)

1.5 _Checklist/Dala Form

-Results
L N ~ Test Description
: Min, Actual Max.
16  [Input Attenuator Accuracy
{cont'd)
<R3272 ONLY>
Step-to-Step Accuracy -
20 dB -1.8 dB +1.8 dB
30dB - 1.8 dB +1.8dB
40 dB --1.8 dB +1.8 dB
50dB —~1.8d8 +1.8dB
60dB -1.8dB +1.8d8
70 dB —1.8d8 +1.8 dB
<R3263/3463 ONLY >
(1.5 GHz Center Freq)
Switching Accuracy -
20dB -2 dB +2 dB
304dB -2 dB +2dB
40 dB -2 d8 +2dB
'50dB -2 dB +2dB -
60 dB -2dB +2d8
e e e 20 dB - =2 dB ; +2dBT
Step-to-Step Accuracy -
20 dB - —1.1d8 +1.1dB
30 dB ~1.1dB +11dB
40dB —1.1dB +1.1dB
50 dB -1.1dB +1.1dB"
60 dB —-1.1d8B +1.1dB
70 dB 1.1 dB +1.1 dB
17.. | Calibration Amplitude Accuracy
' —10.3 dBm — 9.7 dBm
1-100° Sep 20/96
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