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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
caused due to incorrect or inappropriate use of thisinstrument.

If the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
 Warning Labels
Warning labels are applied to Advantest productsin | ocations where specific dangersexist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

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

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

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

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

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

 Basic Precautions

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

» Use apower cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

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

»  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
aredry at thistime.

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

» Besureto plug the power cableinto 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.

» Besureto use fuses rated for the voltage in question.

» Do not use thisinstrument with the case open.
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Safety Summary

» 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 ob-
jectsinto the ventilation outlets.

»  When using the product on a cart, fix it with beltsto avoid its drop.

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

e Caution Symbols Used Within this Manual

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

DANGER: Indicates an item where there is adanger of serious personal injury (death or seri-
ousinjury).

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

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

» Safety Marks on the Product

The following safety marks can be found on Advantest products.

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

&: CAUTION - Risk of electric shock.
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Replacing Parts with Limited Life

The following parts used in the instrument are main parts with limited life.
Replace the parts listed bel ow after their expected lifespan has expired.

Safety Summary

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.

Thereis apossibility that each product uses different parts with limited life. For more informa-

tion, refer to Chapter 1.

Main Parts with Limited Life

Part name Life
Unit power supply 5years
Fan motor 5years
Electrolytic capacitor 5 years
LCD panel 6 years
LCD backlight 2.5years
Floppy disk drive 5years

Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the

state-provided law.

Harmful substances. (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other

Items possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol

der).

Example: fluorescent tubes, batteries
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Environmental Conditions

Thisinstrument should be only be used in an area which satisfies the following conditions:
» Anareafreefrom corrosive gas
* Anareaaway from direct sunlight
* A dust-free area

e Anareafreefrom vibrations

C Corrosive
LN (%=

[ e e e L a2 e

Vibration

Figure-1 Environmental Conditions

e Instrument Placement

Front Keep at least 10 centimeters of space

between the rear panel and any other
T T surface

Figure-2 Instrument Placement

Thisinstrument can be used safely under the following conditions:
e Altitude of up to 2000 m
e Installation Categories||
e Pollution Degree 2
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CAUTIONS

The front two feet beneath the front panel have small extensions which can be used to pro-
vide a better viewing angle (12-degree tilt).

Note the following when using the extensions:

Use the analyzer on flat surfaces so that the weight of the analyzer is evenly distributed.
Do not put any objects on the analyzer.

Do not lean on the analyzer.

Do not place anything (hands or other objects) under the analyzer.

Do not slide the analyzer.

Do not use excessive force when pressing keys (more than 1 kg).

Make sure the extensions are folded shut when:

Transporting the analyzer.
Connecting or disconnecting cables.
Using the analyzer on a cart.

The analyzer isnot in use.

The analyzer isin storage.

Do not use the extensible feet if they show signs of excessive wear.

The extensions may wear out over time. If this occurs, contact ADVANTEST or our service agency
for information on how to replace them.
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Certificate of Conformity

C€

Spectrum Analyzer

Thisisto certify, that

R3132 Series

instrument, type, designation

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

ADVANTEST Corp. ROHDE& SCHWARZ

Tokyo, Japan Engineering and Sales GmbH
Munich, Germany

3132.03



R3132 Series Spectrum Analyzer Operation Manual

PREFACE

This manual provides the information necessary to check functionality, operate and program the R3132 Series
Spectrum Analyzer. Be sureto read this manual carefully in order to use the spectrum analyzer safely.

¢ Qrganization of this manual
This manual consists of the following chapters:

1. INTRODUCTION
 Product Description
» Accessories
* Options
» Operating Environment
» System Checkout
« Cleaning, Storing and Transporting the R3132
Series Spectrum Analyzer
* Calibration
* Replacing Partswith Limited Life

Includes a description of the
spectrum analyzer and its' parts
along with information on its
operating environment and how to
perform a system checkout.

2. OPERATION
* Panel Description
 Basic Operation
» Measurement Examples
* Other Functions

Describes the names and the
functions of each part on the panels.
You can learn the basic operation of
the spectrum analyzer through the
examples shown in this chapter.

3. REFERENCE
e Menu Index
e Menu Map
e Menu Function Descriptions
* List of Settings

Shows alist of operation keys, and
describes the function of each key.

4, REMOTE PROGRAMMING
* GPIB Command Index
* GPIB Remote Programming
* RS-232 Remote Control Function

Gives an outline of the GPIB and
RS-232 interfaces, and how to
connect and set them up. Also
included are alist of commands
necessary for programming and
using the program examples.

5. PERFORMANCE VERIFICATION

* Generd

» Procedures of Performance Verification

 Tracking Generator Performance Verification
Procedure

 Performance Verification for OPT73 (FM
Demodulation)

» Performance Verification Record Sheet

Describes the performance verifica-
tion.

6. PERFORMANCE VERIFICATION (External Mixer)
» External Mixer OPT16
» External Mixer OPT17
» External Mixer OPT18
» External Mixer OPT19

Describes the performance verifica-
tion(External Mixer).
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Preface

7. SPECIFICATIONS Shows the specifications of the
» R3132 Specifications spectrum analyzer.
* R3132N Specifications
» R3162 Specifications
» R3172 Specifications
» R3182 Specifications
* Options

¢ Key notationsin this manual
Typeface conventions used in this manual.

Panel keys: In bold type Example:. MKR, MEAS

Soft keys: Inbold and italic type Example: Normal, Noise/Hz

The 1/2, more and 2/2, more soft keys are designated by 1/2_more and 2/2_more in this
manual.
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1.1 Product Description

INTRODUCTION

This chapter provides the following information:

Product description

A list of standard accessories and power cable options

Options

Operating environment

How to verify that the spectrum analyzer is functioning properly

How to clean, store, and transport the spectrum analyzer
Calibration
Replacing Partswith Limited Life

Product Description

The R3132 Series spectrum analyzer uses the synthesized local method and allow the user highly stable and
highly precise spectrum analysis.
The key features of the R3132 Series spectrum analyzer are listed below.

1)

2

3

(4)

()

(6)
(7)

(8)
(9)

Frequency Range: 9 kHz to 3 GHz (R3132/N)
9 kHz to 8 GHz (R3162)
9 kHz to 26.5 GHz (R3172)
9 kHz to 40 GHz (R3182)
Frequency span: Zero, 1 kHz to 3 GHz (R3132/N)
Zero, 1 kHz to 8 GHz (R3162)
Zero, 1 kHz to 26.5 GHz (R3172)
Zero, 1 kHz to 40 GHz (R3182)

High-speed and high-precision sweep
Frequency span accuracy: 1% or less
Sweep time: 20 ms

Wide dynamic range

Maximum input level: +30 dBm

Built-in pre-amplifier: -132 dBm noise level

Frequency counter function with aresolution of 1Hz.

A power measurement function useful for evaluating radio instruments using measurements such as
occupied bandwidth (OBW), adjacent channel power (ACP), channel power, etc.

An auto tuning function that searches for a signal with the maximum input level.

Save and recall functionswhich you can useto store measurement conditions and datain TEXT for-
mat.

A 3.5-inch floppy disk drive which you can use to save screen imagesin BMP format.

Support for ESC/P, ESC/P-R and PCL compatible printers.
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1.1 Product Description

(10) Remote control capabilities which alow you to setup an automatic measurement system. This
remote control function complies with GPIB and RS-232 specifications.

(11) High-precision color LCD
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1.2 Accessories

Accessories

Table 1-1 liststhe standard accessories shipped with the spectrum analyzer. If any of the accessories are dam-
aged or missing or, to order additional accessories, contact the nearest ADVANTEST Field Office or repre-
sentative.

Table 1-1 Standard Accessories List

Quantity

Name of accessory Type name %3535/ nater | Retaon Remarks
Power cable A01402 1 1 1 *1
Input cable (50 Q) A01261-30 1 1 —_—
Input cable (75 Q) A01045 —_— —_— 1
N to BNC adapter JUG-201A/U 1 —_— —_— *2
C15 Type adapter NCP-NFJ —_— —_— 1 *2
NC to BNC adapter BA-A165 — — 1 *2
K to K adapter 5A-SFF40(A) — 1 —
SMA to SMA adapter | HRM-501 — 1 —
SMA to BNC adapter | HRM-517(09) — 1 —
Operation manual ER3132/62 1 1 1
(This manual)

* 1. The cable supplied with the spectrum analyzer depends on what type (specified by model humber
above) was ordered when the spectrum analyzer was purchased.
There are 11 types of power cable available (see Table 1-2).
To order another power cable, contact an ADVANTEST Field Office or representative. When order-
ing, refer to power cables by their option number or model number.

* 2. Quantity is 2 when the instrument is equipped with TG option (OPT74).
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1.2 Accessories

Table 1-2 Power Cable Options

. . Rating, color Model number
Plug configuration Standards and length (Option number)
JIS: Japan 125V a7A Straight:A01402
Black
% Law on Electrical Appliances 2m (6 ft) Angled:A01412
UL: United States of America 125V a7A Straight:A01403
Black (OPT95)
% CSA: Canada 2m (6 ft) Angled:A01413
CEE:Europe 250V a6 A Straight:A01404
DEMKO:Denmark Gray (OPT96)
NEMKO:Norway 2m (6 ft) Angled:A01414
VDE:Germany
KEMA:The Netherlands
CEBEC:Belgium
OVE:Austria
FIMKO:Finland
SEMKO:Sweden
SEV: Switzerland 250V at 6 A Straight:A01405
Gray (OPT97)
2m (6 ft) Angled:A01415
SAA: Australia, New Zealand 250V a6 A Straight:A01406
Gray (OPT98)
2m (6 ft) Angled:---------
BS: United Kingdom 250V a6 A Straight:A01407
Black (OPT99)
2m (6 ft) Angled:A01417

14
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1.3 Options

The following options are available for this spectrum analyzer.

1)
2
3
(4)
()

OPT20 Highly Stable Reference Frequency Crystal Oscillator
OPT27 Narrow-band Resolution Bandwidth

OPT29 High-Speed Time-Domain Sweep

OPT73 FM Demodulation

OPT74 Tracking Generator
(This option can be installed on the R3132, R3132N, R3162 and R3172.)

1.3 Options
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1.4 Operating Environment

1.4 Operating Environment

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

141 Environmental Conditions
The R3132 Series should be only be used in an area which satisfies the following conditions:

Ambient temperature: 0 °C to +50 °C (operating temperature)
Relative humidity: 85% or less (without condensation)

An areafree from corrosive gas

An area away from direct sunlight

A dust-free area

An areafree from vibrations

A low noise area

Although the R3132 Series has been designed to withstand a certain amount of noiseridingonthe AC
power line, it should be used in an area of low noise. Use a noise cut filter when ambient noiseis
unavoidable.

An area alowing unobstructed air flow

The R3132 Series has an exhaust cooling fan on the rear panel and an exhaust vent on the bottom side
toward the front. Never block these areas as the resulting internal temperature rise will affect mea-
surement accuracy.

» Avoid operation in the following areas. e Use anoise cut filter when there is a large

amount of noise riding on the power line.
Direct sunlight
It Q

CCorrosive l:l
‘ /T\ Gab Line Filter </‘G

[ Ta VTe Ule V19 %20 Ve Ve Ve 2

Vibration

1

» Keeptherear panel 10cm away
from the wall

Front

Figure 1-1 Operating Environment
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142

143

1.4.2 Power Requirements

The R3132 Series can be used safely under the following conditions:
* Altitude; 2000 m maximum above the sea level

» Installation category Il

» Pollution degree 2

Power Requirements
The power supply specifications of the spectrum analyzer are listed in Table 1-3.

Table 1-3 Power Supply Specifications

100 VAC Operation 200 VAC Operation
Input voltage range ANV -132V 198V - 250V
Freguency range 48 Hz - 66 Hz
Power consumption 200 VA or below

CAUTION To prevent damage, oper ate the spectrum analyzer within the specified input voltage and frequency
ranges.

During operation, the power supply automatically switches between input voltage levels of 100 VAC and
200 VAC. Be sure, however, to use a power cable that matches the input voltage and meets the related
standard (see Table 1-2).

Power Fuse

CAUTION:

1.  When afuse blows, there may be some problem with the analyzer so contact a qualified ADVANTEST service
representative before replacing the fuse.

2. Toprevent fires, use the same rating and same model of a fuse.

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

1. Pressthe POWER switch to the OFF position.

2. Disconnect the power cable from the AC power supply.

3. Remove the fuse holder on the rear panel.

4. Check (andreplaceif necessary) the power fuseand put it back in the fuse holder.
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1.4.3 Power Fuse

Pull out the fuse holder using adlotted
head screwdriver.

Fuse holder
Check (and replace if necessary)
the power fuseand put it back into
the fuse holder.
Fuse (T5A/ 250V)

Fuse holder Spare fuse attached to the fuse holder.

Figure 1-2 Replacing the Power Fuse
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1.4.4 Power Cable

144 Power Cable

A detachable power cable with athree-contact plug isincluded with the spectrum analyzer. The protective
earth ground contact on the plug connects (through the power cable) to the accessible metal parts of the
instrument. For protection against electrical shock, insert the plug into a power-source outlet that has a
properly grounded, protective-ground contact.

The manufacturer ships a power cable, as ordered, with the spectrum analyzer. A list of other available
power cables is shown in Table 1-2. Contact your ADVANTEST representative or the local AD-
VANTEST Field Office for information on how to order these.

To AC power outlet Ground pin

3-pin power cable

Figure 1-3 Power Cable
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1.5 System Checkout

15

1-10

System Checkout

This section describes the Self Test which must be performed when operating the spectrum analyzer for the
first time. Follow the procedure below:

CAUTION: Wait at least 30 minutes after turning on the power before using to ensure accurate measurements.
1. Make surethat the POWER switch on the front panel isin the OFF position.
2. Connect the power cable provided to the AC power supply connector on the rear
panel.
CAUTION: To prevent damage, operate the spectrum analyzer within specified
input voltage and frequency ranges.
3
j—T
e \

=

@)
A

I E AC power supply connector

/

1

5
&~
A

@

)

J

Figure 1-4 Connecting the Power Supply Cable

Connect the power cable to the outlet.

Press the POWER switch to the ON position.
The spectrum analyzer performs the Initial test for approximately three seconds,
then displays the startup screen as shown in Figure 1-5.

CAUTION: There is a possibility that the screen display is different from the one
shown in Figure 1-5, depending on previously saved conditions.
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1.5 System Checkout

Wed 1999 Aug 16 19:30

REF 0.0 dBn
10dB/ AWrite Horm B_Blank Horm

[CENTER 1.500 GHz SPAN 3.000 GHz
RBYW 3 WHz VBYW 3 MHz SWP 20 ms ATT 104B

Figure 1-5 Screen Display after Self Tests have Completed

CAUTION: Allow 30 minutes for the R3132 Series to warm up before proceeding
the next step.

5. PressSHIFT.
The SHIFT lamp lights.

6. Press CONFIG(PRESET).
The factory defaults are reset.
The startup screen is displayed as shown in Figure 1-5.

7. PressSHIFT and 0.
The Self Test menuis displayed.

Wed 1999 Aug 18 19:30

REF 0.0 dBm

10dB/ AWrite Horm B_Blank HNorm
Self Test
T

Execute

Self Test
7

CENTER 1.500 GHz SPAN 3.000 GHz Exit

RBW 3 WHz VBW 3 WHz SWP 20 ns ATT 10dB

Figure 1-6 Self Test Screen

1-11
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1.5 System Checkout

NOTE: Pressing SHIFT and 0 turns the Self Test mode on. In this mode, only the
SHIFT, PRESET and COPY keys, and the currently displayed soft menu can
be used. All other panel keys are disabled.

8. Press Execute Self Test.
Thefivetest items are executed in order and then the test results are displayed as

shown below.

Wed 1999 Aug 18 19:33

REF 0.0 dBm
10dB/ AWrite Horm B_Blank Horm
Self Test
! Execute
Self Test
ICENTER 1.500 GHz SPAN 3.000 GHz
RBY 3 MHz VBY 3 MHz SWP 20 ms ATT 10dB
Self Test Result
| cru_ | a/D | Synth IF | rF |
[ Pass | PasS | PasS Pass | Pass | B
Conpl eted. Exit

Figure 1-7 Screen Shown after Executing Self Test

CAUTION: If the Self Test detects any errors, do not attempt to use the spectrum
analyzer any further. Contact an ADVANTEST service representative
as soon as possible.

9. PressExit.
This exits the Self Test mode.

This completes the system checkout.

1-12
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1.6 Cleaning, Storing and Transporting the R3132 Series Spectrum Analyzer

1.6 Cleaning, Storing and Transporting the R3132 Series Spectrum Analyzer
161 Cleaning

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

CAUTION:
1. Donot allow water to get inside the spectrum analyzer.

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

3. Do not use abrasive cleaners.

» Cleaning the Display Filter
Normally cleaning the display filter from the front should be sufficient. However, if necessary, the fil-
ter itself can be detached from the spectrum analyzer by removing the two screws on the front. Clean
the backside of the filter with a soft cloth.

CAUTION: Do not touch the LCD display with your finger when the filter has been removed.

© ADNTRST R3132 SPECTRUM AMALYZER wis-sen (o] Remove the two screws

to detach the filter
from the spectrum analyzer.

()
2=
(

Figure 1-8 Removing the Display Filter

1-13
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1.6.2 Storing

162

1.6.3

1-14

Storing

Store the spectrum analyzer in an areawhich has atemperature from -20 °C to +60 °C. If you plan to store
the spectrum analyzer for along period (more than 90 days), put the spectrum analyzer in a vapor-barrier
bag with a drying agent and store the spectrum analyzer in a dust-free location out of direct sunlight.
Transporting

When you ship the spectrum analyzer, use the original container and packing material. If the original pack-
aging is not available, pack the spectrum analyzer using the following guidelines:

» Toalow for cushioning, use a corrugated cardboard container with inner dimensions that are at least
15 centimeters more than those of the spectrum analyzer.

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

If you are shipping the spectrum analyzer to a service center for service or repair, attach atag to the spec-
trum analyzer that shows the following information:

* Owner and address
» Name of acontact person at your location
e Seria number of the spectrum analyzer (located on the rear panel)

e Description of the service requested
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1.7

1.8

1.7 Calibration

Calibration

The R3132 Series requires yearly calibration. Calibration work should be performed at an ADVANTEST
CORPORATION site. Please contact ADVANTEST CORPORATION concerning the calibration.

Replacing Partswith Limited Life

The R3132 Series uses the following parts with limited life that are not listed in Safety Summary.
Replace the parts listed below after their expected lifespan has expired.

Part name Life
Input attenuator R3132/32N/62: 2 million cycles
R3172/82: 2.5 million cycles
Rotary encoder 100,000 cycle

1-15



R3132 Series Spectrum Analyzer Operation Manual

2 OPERATION

This chapter describes the following:

Front and rear panel controls and connectors
Screen annotation

Basic operation

M easurement examples

Expanded functions

2.1 Panel Description

2.1 Panel Description

211 Front Panel

This section contains detailed views of the front panel and explanations for the panel keys or connectors
shown in those views Figure 2-1 shows the front panel location of the nine detail views.
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Figure 2-1 Front Panel (R3132/32N/62)
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2.1.1 Front Panel
(i) ©)
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Figure 2-2 Front Panel (R3172)
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Figure 2-3 Front Panel (R3182)
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(1) Display Section

2.1.1 Front Panel

ADMANTEST R3132 SPECTRUM ANALYZER euitz-sete ®

)

F—— = R @—>5
Lo L =
1 L -
| | G
I I (] 6
o O
L L
) =
: elE——7
2 \3
Control Description

1 | Liquid crystal display (LCD)

Displays trace and measured data

2 | Activearea

Displaysinput data and measurement data

3 | Soft-menu display

Displays the function of each soft key (upto 7 at
onetime)

4 | Intensity

Adjusts the brightness of the display back light.

5 | ACTIVE OFF key

Turns off the active arearemoving any displayed
information

6 | Softkeys

Seven keys corresponding to the soft-menu display
on the left; pressing a soft key selects the corre-
sponding menu item

7 | RETURN key

Used to return the screen display to the previous
level of the hierarchical soft-menu structure
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2.1.1 Front Panel

(2) Power Switch/Connector Section
*  R3132/32N/62

Control

Description

1 | POWER switch

Turns the power on or off

2 | TG OUTPUT connector

(Option)
TG output connector
Frequency rangeis 100 kHz to 3 GHz

3 | RFINPUT 2 connector

(Unused)

4 | CAL OUT connector

Calibration signal output connector
30 MHz, -20 dBm

5 | PROBE PWR connector

Power output for the accessory.

The maximum current is 100 mA
1: NC
2: GND
3:-12V
4: +12V

6 | RFINPUT 1 connector

Inputs the signal to be measured.

2-4
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2.1.1 Front Panel

2 3 4 5 6

N

Control Description
POWER switch Turns the power on or off
TG OUTPUT connector (Option)

TG output connector
Frequency rangeis 100 kHz to 3 GHz

EXT MIXER connector (Option)
Connects an external mixer to increase the measure-
ment frequency range.

CAL OUT connector Calibration signal output connector
30 MHz, -20 dBm

PROBE PWR connector Power output for the accessory.

The maximum current is 100 mA
2 1:NC
2: GND
3:-12v
4: +12V

RF INPUT connector Inputs the signal to be measured.
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2.1.1 Front Panel

i

3 .

O}

]
Ot
[0} F
O——m

Control

Description

1 | POWER switch

Turns the power on or off

2 | EXT MIXER connector

Connects an external mixer to increase the measure-
ment frequency range.

3 | RFINPUT connector

Inputs the measurement signal.

4 | CAL OUT connector

Calibration signal output connector
30 MHz, -20 dBm

5 | PROBE PWR connector

Power output for the accessory.
The maximum current is 100 mA

1:NC
2: GND
3:-12v
4: +12V
6
(3) Floppy Disk Drive Section
1
1
L - |
3 1T 1l
|
3 2
Control Description

1 | Eject button

Used to gject floppy disks from the drive

2 | Floppy disk drive door

Insert floppy disks here

3 | Accesslamp

Turns on when the floppy disk in the driveis being
accessed
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(4)

MEASUREMENT Section

2.1.1 Front Panel

[ n |

m T by

é > m

[ z O
N

4 —————©) START

REPEAT 5

!

STOP
SINGLE 6

TG 7

"

Control Description
1 | FREQ key Used to set center frequencies
2 | SPAN key Used to set frequency spans
3 | LEVEL key Used to set the reference level
4 | SWEEP lamp Turns on when a sweep is being performed
5 | REPEAT (START/STOP) key Used to execute continuous sweeps or to reset a
sweep
6 | SINGLE key Used to execute single sweeps or to reset a sweep
7 | TG key (Option) Used to control tracking generator output
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2.1.1 Front Panel

(5) DATA Section

C

1

018.010

(e )
(v )2
2
(e Jee

S 0101610
S 001010

Control

Description

Numeric keys
(additional function keys)

EMC

CAL

There are ten number keys (0 through 9) and a deci-
mal point key. Y ou can access additiona functions
by pressing the SHIFT key

Used to set up the conditions for an EMC measure-
ment
Displays the Cal menu

-(BK SP) key

Used to remove data you have entered or to enter a
minus(-) sign

Units keys
GHz key
MHz key
kHz key
Hz (ENTER) key

These are used to select aunit and enter avalue
Sets GHz, + dBm or dB

SetsMHz, - dBm, sec, V or W

SetskHz, mV, msec or mwW

SetsHz, psec, CH, pV or pyw

Thiskey is also used to specify the channel and asa
genera ENTER key

Step keys

Used to enter datain steps

Data knob

Used to make fine adjustments when inputting data
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2.1.1 Front Panel

(6) MARKER Section

R —— - E—

2
\tPK SRCH ( MKR ]
(

MKR o

MEAS

Control Description
1 | PK SRCH key Used to search for the peak point on the trace
2 | MKR key Used to display the marker
3 | MEASKkey Used to set the measurement mode
4 | MKR - key Used to obtain marker values so that they can be
used as data for other functions

(7) CONTROL Secti

on
1 2 3

( M.// )
| [

( ‘BW ] ( TRIG ]] GAS/FAIL)

(SWEIEP) ( TRA.CE] (DISELA\/]

Control Description
1 BW key Used to set the resolution bandwidth (RBW) and
video bandwidth (VBW)
2 TRIG key Used to set the trigger conditions

3 PAS/FAIL key

Used to set the conditionsin thelimit line and check
if those conditions have been met

4 DISPLAY key

Used to set the display line, the reference ling, etc.

5 | TRACE key

Used to set the trace function

6 SWEEP key

Used to set the sweep time
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2.1.1 Front Panel

(8) SYSTEM Section
s]

LOCAL
CONFIG

1
2

RECALL: 4

Ty

COPY 5

Control Description

1 | LOCAL key Used to disengage GPIB remote control
REMOTE lamp Indicates the spectrum analyzer isin Remote mode
when lit

2 | CONFIG key Used to set the operational conditions for the inter-
face, etc.

PRESET key Used to reset the spectrum analyzer to the factory
(SHIFT, CONFIG) default settings

3 | SHIFT key Allows you to access additional functions for cer-
tain keys (keysthat have labelsin blue above them).
The LED lamp next to the key turns on when
SHIFT is pressed.

4 | RECALL key Used to recall previous data
SAVE key (SHIFT, RECALL) Used to save data

5 | COPY key Used to obtain a hard copy of the screen data

2-10
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(9)

Miscellaneous Section

2.1.1 Front Panel

1 AUTO POWER
TUNE COUNTER MEASURE |0
JEJP
2
4 (_) L_) >
3
4
Control Description

AUTO TUNE key

Used to automatically display the maximum peak

COUNTER key

Used to measure frequency as a counter

POWER MEASURE key

Used to make power measurements

UTILITY key

Used to set the measurement mode for the option

ga| |l W| N PP

(Unused)

2-11
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2.1.2 Screen Annotation

2.1.2 Screen Annotation

1 4 5 6 /7 27 28
ZsﬁDUhNTEST ‘ / / Mon 1999 Hay 24 11:L? / 8
3‘\\\\REF -19.0 dBm | DL -69.0 dBm HMKR 999.998 HHz | HOLD,

10dB/ A_five Smpl B _Blank Horm =20.34 dBm F00M
20— LoF Freq
19— {fCENTER ¥ 1
01.@@@@99 GH= Center
21 | 20]

Start

22//// Stop

4
CF Step

=)

.i080

req Offset]
o _ON_|I
23 Ll L = | | | I| T | | || | 1
— FOF| 7 g
9 —[CENTER 1.000000 GHz SPAN 1.000 MHz /2 .more
__#RBW 3 KkhHz VBY 3 kHz _ *SWP 200 ms ATT § dB JUNCAL
117 "EXT 17.0~26 56Hz A~ Tdent ‘ ‘ RefRXT Prepmp 59/ TP5p1
12 ‘ 13 14T 10 r 115 r |
29 30 25 16 17 18
Figure 2-4 Screen Annotation
Annotation Description
1 Title Displaysthe title you have entered to distinguish the current
data from other data
2 | Referencelevel Current reference level
3 | Amplitude scale Current amplitude scale graduation
4 |Trace Trace mode and search mode which are currently selected
5 |Linesetup display Shows values for the display line
6 |Marker area Frequency and level of amarker
7 |Date Current date and time
8 | Soft-menu Menu item corresponding to the soft key
9 | Center frequency or Indicates the frequency at the center of the current display
Start frequency

2-12
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2.1.2 Screen Annotation

Annotation Description
10 |Frequency span or Frequency span of the current display (displays may differ
Stop frequency depending on the currently active function)
11 | Resolution bandwidth (RBW) Displaysthe current resolution bandwidth (RBW is preceded
by an asterisk (*) when set in manual mode)
12 | Video bandwidth (VBW) Frequency selected for the video bandwidth filter. VBW

value is preceded by an asterisk (*) when set in manual
mode.

13 | Sweeptime Time required to make a single sweep. SWP is preceded by
an asterisk (*) when set in manual mode

14 | RF attenuator Current attenuator level. ATT is preceded by an asterisk (*)
when set in the manual mode

15 |UNCAL message Indicates that the measurement has not been calibrated

16 |Preamp indication Indicates that Preamp is using.

17

75Q mode indicator

Indicates that the input impedance is 75Q (nothing isdis-
played if the input impedance is 50Q).

18

Trace point indication

Indicates that the trace points are 501 points (nothing is dis-
played if the trace points are 1001 paints).

19 |Activearea Used to display the currently active functions (note that the
data can be changed) and their related values

20 |Level offset Displayed when Level Offset istoggled on.

21 |Averagetimes Indicates the number of sweep cycles and the current number

of times frequencies has been swept.

22 |Video and external trigger levels | Indicates the current trigger level.

23 | Frequency offset Displayed when Frequency Offset istoggled on.

24 |Display Line Indicates the current display line.

25 |10MHz External Displayed when the external 10-MHz signal is used asthe
reference signal.

26 | Squelch level Indicates the level where the voice is demodul ated.

27 | Multi-screen mode ZOOM, FIT, T/T, ACP, GATE or FMLN(OPT73) isdis-

played in Multi-screen mode.

28

HOLD mode

Indicates that panel keys are locked in the HOLD mode.

29

External mixer mode setting
display

Displays frequency ranges, harmonic orders and harmonic
polarities.

30

Signal identification function
display

Displayswhether the Signal Identification function (Ident) or
Software Image Suppression function (Suppr) isturned on.
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213 Rear Pand

This subsection shows the rear panel and deﬂ:ri besits terminals and connectors.
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Figure 2-5 Rear Panel

Control

Description

EXTERNAL TRIGGER
termina

The input impedance is approximately 10 kQ.

The R3132 and R3162 start sweeping frequencies when the
input signal rises or trails. (Thetiming is selectable.)
Thissignal can be used as the gated sweep signal source.

PRINTER connector

Connector used when attaching a Centronix printer

RS-232 connector

Connector for an external unit used to control the spectrum
analyzer through an RS-232 interface

10 MHz REFERENCE INPUT
termina

Input terminal for 10 MHz reference frequency signal
Input impedance: Approximately 500 Q
Input level: -10 dBm to +10 dBm

Y-OUT terminal

10 dB/div Y signal output

RGB connector

Connector for an external monitor compatible with VGA
specifications.

PHONE connector

Connector for an 8 Q earphone used for AM/FM demodu-
lated audio output

GPI B connector

Connector for an external controller cable
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Control Description
9 | Exhaust vent Used to vent excess heat buildup in the spectrum analyzer
CAUTION: Do not block this vent
10 | AC power connector 3-pin type
11 | Fuse holder Holds the line fuse and one spare fuse which is supplied
with the spectrum analyzer
12 | Fuseinformation Lists the line voltages and fuse requirements
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Operating Menus and Entering Data

Y ou use panel keys and soft keys to operate the spectrum analyzer. When you press a panel key, a menu
isusually displayed on the right side of the screen. However, there are some keys, such as AUTO TUNE
and COPY/, which do not have an associated soft menu.

Each menu selection is aligned with a soft key. To make a menu selection, press the associated soft key.
In some cases, pressing the soft key displays additional selections. The following example shows how the
panel and soft keys function.

1)

2

Selecting the Menu

Press LEVEL to display the menu used for setting up a measurement.

A reference level valueis displayed in the active area, and the Level menuis displayed on the right
side of the screen as shown below.

Ref Level

ATT AUTO/MNL
dB/div

Linear

Units

Hi Sens ON/OFF
1/2 more

Entering Data

When avalueisdisplayed in the active area, you can change it using the numeric keys, the step keys,
or the data knob.

Entering Data Using the Numeric Keys

Y ou use the following keys to enter data: the number keys (0 through 9), the decimal point key,
and the backspace (BK SP) or minus (-) key. If you make a mistake when using the numeric
keys, you can use the backspace (BK SP) key to delete the last digit entered. If you have not
entered any data, pressing the BK SP key entersaminus (-) sign. After entering the data, press-
ing the ENTER key or one of the other unit keys completes the operation.

NOTE: Data entered with the numeric keys that is not terminated with a units terminator is aborted
when you press any panel key.
In addition, thereisa possihility that displayed data may have a unit different from that of the
value entered resulting in the displayed number being different from the number entered even
though the two values are the same.

Example: The following example sets the reference level to -20 dBm using the numeric keys:
Pressthe -, 2, 0 and GHz(+dBm) keys or the 2, 0 and MHz(-dBm) keys.

Entering Data Using the Step Keys

The step keys are used to enter data by a predefined step size. Pressthe w step key to decrement
the data; pressthe A step key to increment the data. Y ou can enter data while looking at the ac-
tive area on the screen using the step keys.
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Example: The following example sets the reference level to 0.0 dBm using the step keys:
Pressthe w step key. This sets the reference level to -10.0 dBm. If you pressthe a
step key once more, the level is set to 0.0 dBm.

Entering Data Using the Data Knob

The dataknob is used to enter datain units of predefined display resolution. Thisis convenient
when making fine adjustments to data which has already been entered.
Example: To set the reference level to 0.5 dBm using the data knob, turn the knob clockwise.
Thisincreases the reference level inincrements of 0.1 dBm.
Continueto turn it until the indication in the active areais 0.5 dBm.
Turning the data knob counter clockwise decreases the reference level.

ACTIVE OFF

Pressing ACTIVE OFF turns off the active area and removes any information displayed. Y ou
cannot enter dataif the active areais off. To turn the active area on again, press any panel or soft

key.

Menu structure

Y ou can access the following submenu by pressing either 1/2_more or the soft key with amark in
the right-hand corner.

In addition, there is another type of soft key which is used to toggle between two settings (ON/OFF,
AUTO/MNL etc.). The current setting is displayed with a red box around it.

Pressing MKR displays the Marker menu as shown below.

Normal
Delta
Peak Menu
Sig Track ON/OFF
MKR Trace A/B
Marker OFF
1/2 more
Displaying submenus
Pressing the soft key with a mark in the right-hand corner displays a submenu as shown below.
Press Peak Menu. The following Peak menuis displayed.
Next Peak
Next Peak Left
Next Peak Right
Next Peak Max-Min
Min Peak
Cont Peak ON/OFF
1/2 more

Switching between settings
To switch the currently active setting for soft keys such as AUTO/MNL, pressthe key. Pressing
the key again changes back the setting. A selected item and an unselected item are displayed in
white characters and black characters, respectively.
Example: Press Cont Peak ON/OFF.
ON is selected to execute marker peak search for each sweep. Press the Cont Peak
again to return to OFF.
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(4)

()

+ RETURN

Used to go back to displaying the Marker menu.

Press RETURN to return from the submenu to the original menu.
e 1/2 moreand 2/2_more

Pressing 1/2_more shows the rest of the soft key menu (those items not currently visible). Like-
wise, pressing 2/2_more at the bottom of this display returns to the top of the soft key display
(the previous set of items).
Press 1/2_more. Therest of the Marker menu (menu 2), is displayed as shown bel ow.

Fixed MKR ON/OFF

MKR Step AUTO/MNL

Multi Marker

2/2 more

Press 2/2_more. The previous items (menu 1) are displayed.

Using SHIFT

SHIFT isused to select the functions that are labeled in blue above the panel keys. There are four
such functions:

e PRESET

« SAVE

« CAL

« EMC

To select one of these functions, press SHIFT and the desired panel key. Pressing SHIFT lightsthe
adjacent LED indicating that the Shift functionisactive. To cancel the shift function before selecting
a blue-labeled function, press SHIFT a second time. The green LED goes off, indicating that the
Shift function is no longer active. SHIFT is also used to activate the hold function which disables
the data knob: the hold function is activated when you press SHIFT until the green LED goes off.
When you want to disable the hold function, repeat the above procedure; when the LED goes off,
the hold function has been reset.

Dialog boxes

Pressing some soft keys will display adialog box. One or more of the following operations may be
required.
* Toselectitems

Use the data knob to select items.

* To select conditions
Use the step keys to select conditions, then press the corresponding unit (ENTER) keys to set
them.

e Toenter numeric values
Use the numeric keys and the corresponding unit keys.

* Toclosethe dialog box
Press the same key that was used to open the dia og box again.
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Displaying Spectrums and Operating the Markers

Asan example, the procedure for measuring the difference between calibration signal level and secondary
harmonic signal level is explained below.

Power on
1.
2.
3.
4,
Initialization

NOTE: To take accurate measurements, use the spectrum analyzer within the spec-
ified temperature range, and wait at least 30 minutes after turning the power
on before using it. For these practice examples, you do not need to warm up
the spectrum analyzer.

Make sure that the POWER switch on the front panel isin the OFF position.

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

CAUTION: To avoid damage, operate the spectrum analyzer within the specified
input voltage and frequency ranges.

Connect the power cable to the outlet.

Turn the POWER switch on.
When the self-test has completed, the startup screen is displayed.

NOTE: The screen display after the power-on may differ from the one shown here
due to previous settings.

This resets the current settings to the factory defaults.

5.

PressSHIFT.
This activates the shift mode so that functions labeled in blue can be used.

Press CONFIG(PRESET).
Thisresetsal spectrum analyzer settings.
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HMon 1999 Har 22 15:12

REF 0.0 dBm
10dB/ A Write Horm B_Blank HNorm

CEMTER 1.500 GHz SPAN 3.000 GHz
RBY 3 MHz VBY 3 MHz SWP 20 ms ATT 10dB

Figure 2-6 Factory Defaults Screen
Input signal connection
Connect the calibration signal used for the measurement.
7.  Connect the N-BNC adapter to the INPUT connector on the front panel.
For the R3182, first connect the SMA-SMA adapter to the SMA-BNC adapter,

then connect this combined adapter to the INPUT connector on the front panel.

8. Connect the INPUT connector and the CAL OUT connector on the front panel
using the input cable provided as an accessory.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.
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9. PressFREQ.
The current center frequency is displayed in the active area, and the Freq menu
used to select the frequency type appears on the right.

Mon 1999 Har 22 16:49

REF 0.0 dBm
i

dB/ AMWrite Horm B _Blank Horm
Freq
CENTER T
1.500 GH=z Center

H
Start
B
Stop
E)
CF Step
AUTO
5
3 req Offset]

= S
Channe1
Setting

=
lé[::::::::

CENTER 1.500 GHz SPAH 3.000 GHz 1/2,more
RBY 3 HHz VBY 3 HHz SWP 20 ms ATT 10dB

Figure 2-7 Active Area Display

10. Press5,0and MHz.
A center frequency of 50 MHz is set.

Mon 1999 Har 22 16:51

REF 0.0 dBm
10dB/ A Write Horm B_Blank Horm

Freq
CENTER T
59.@ MH=z Center
B
Start
=
Stop

R CF Step

Er'eq Offset]

= S
Channe1
Setting

=
lé[::::::::

CENTER 50.0 MHz SPAH 500 MHz 1/2,more
RBY 3 HHz VBY 3 HHz SWP 20 ms ATT 10dB

Figure 2-8 Setting the Center Frequency

11. Press SPAN.
The current frequency span is displayed in the active area, and the Span menu
used for setting the frequency span appears on the right.

12. Press8,0and MHz.
A frequency span of 80 MHz is set.

13. PressLEVEL.

The current reference level is displayed in the active area, and the Level menu
used for setting the level appears on the right.

2-21



R3132 Series Spectrum Analyzer Operation Manual

2.2.2 Displaying Spectrums and Operating the Markers

14. Press2, 0, MHz(-dBm).
A reference level of -20 dBmis set.

Mon 1999 Har 22 16:56

REF -20.0 dBm
10dB/ A Write Horm B_Blank HNorm

REF
—28.8

HHL

B 23|
dB/div
S = =P AT
E)
Linear
5 23|
Units
Ei=

B
Hi Sens

OFF

)

7

CENTER 50.00 Whz SPAN B0.0 MHz 1/2,more
RBW_1MHz VBY 1 WHz SWP 20ms  ATT 5 dB

Figure 2-9 M easuring Settings Screen
Displaying a marker on the trace peak

15. PressPK SRCH.
The marker is displayed on the trace peak, and the marker frequency (approxi-
mately 30 MHz) and level (approximately -20 dBm) are listed in the marker area.

Mon 1999 Mar 22 17:00
REF -20.0 dBm HMKR 29.92 MHz
10dB/ AWrite Horm B_Blank HNorm =20.05 dBm

. Level

REF Q T
—280.8 dBm Ref Level

z
ATT
AUTD
B J
dB/div
BI=I=FiE)
B
Linear
5 J
Units
TEm

E

= r—
£
Hi Sens
7 N
CENTER 50.00 MHz SPAN 80.0 MHz 1/2 ,more
RBYW 1MHz VBW 1 WHz SWP 20 ns ATT 5 dB

Figure 2-10 Peak Search Display Screen
Using the delta marker

16. PressMKR.
The Marker menu used with the marker function is displayed.

17. PressDelta.

The deltamarker is displayed on the trace peak, and the differences between the
marker and delta marker frequency and level are listed in the marker area.
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18. Press3, 0, and MHz(-dBm).
The active marker gets a secondary harmonic signal at a distance of 30 MHz.

Move the marker to the signal peak using the data knob.
The marker area displays the frequency difference and the level difference

between the two signals.
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2-24

Measuring Window and the Display Line

This section describes the measuring window which is used to display measurementswithin alimited area,
and the display and reference lines which are used to compare traces.

Power on

1. Turn the spectrum analyzer power on.
Initialization

This resets the current settings to the factory defaults.

2. PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.

Input signal connection
Connect the calibration signal used for the measurement.
Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

3. PressFREQ, 3, 0and MHz
A center frequency of 30 MHz is set.

4. PressSPAN, 5 0and MHz.
A frequency span of 50 MHz is set.

5. PressLEVEL, 2, 0and MHz(-dBm).
A reference level of -20 dBmis set.

Activating the display line
Thedisplay lineis convenient for comparing one trace level to another.

6. PressDISPLAY and Disp Line ON/OFF(ON).
The display lineis activated.

7. Movethe display line vertically so that it aligns with the peak on the right side
by turning the data knob.
Thismakesit easier to compare trace levels.
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Hon 1999 Mar 22 17:14
REF -20.0 dBm DL -53.5 dBm
10dB/ Write HNorm B_Blank HNorm
Display
DISP LINE ien Li
=53.5..4dBm b N
Lot e
=
‘ Ref Line
i |
B \
’ ‘ Heasur ing
[ [ } \ Window
{ B N
Hulti

Screen

CEMTER 30.00 MHz
RBW 300 kHz  VBW 300 kHz

SPAN 50.0 MHz
SWP 20 ms ATT 5 dB

Figure2-11 Activating the Display Line

Activating the reference line

This activates the reference line allowing you to enter reference level settings.

8. PressRef Line ON/OFF(ON).
The reference line appears, and the reference level can now be set.

Move the reference line vertically until it is aligned with the maximum peak so
that you can obtain a display line value relative to the maximum peak.

Sat 1999 Har 27 14:06
REF -20.0 dBm DL 7.3 dB
10dB/ A Write Horm B_Blank HNorm

REF LINE
—-68.8 dBm

Display

T
Disp Line

Lo _ Il
I

B
‘ Ref Line

i Lo Il

]

B
Heasur ing
( \ Window

7

4
Multi

Screen

CEMTER 30.00 MHz
RBW 300 kHz  VBW 300 kHz

SPAN 50.0 MHz
SWP 20 ms ATT 5 dB

Figure 2-12 Making a Comparison Between Peaks Using Reference Lines
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Removing the lines

This removes the display and reference lines.

10.

11.

Press Disp Line ON/OFF two times.
OFF is selected and the display lineis removed.

Press Ref Line ON/OFF two times.
OFF is selected and the reference line is removed.

Setting up the measuring window

12.

13.

14.

Press Measuring Window.

The measuring window appears and the Window menu associated with the win-
dow settingsis displayed.

Thefrequency for the current window positionislisted in the active area, and the
window position can now be changed.

M ove the measuring window by turning the data knob so that the measuring win-
dow center is aligned with the center of the peak to the right.

Press Window Width, 5, and MHz.
The width of the measuring window is set to 5 MHz.
(The width depends on the set frequency span.)

Sat 1999 Har 27 14:11

REF -20.0 dBm
10«

dB/ A_Yrite Horm B_Blank HNorm
Window
WINDOW WIDTH C——
5.00 MH= o ]

H
Window
Position

6]
Window
Width

CEMTER 30.00 MHz SPAN 50.0 MHz || Couple
RBY 300 kHz  VBW 300 kHz  SWP 20 ms ATT 5 dB @

Figure 2-13 Screen Display Showing the M easuring Window

Stopping/starting a sweep within the measuring window:

15.

16.

2-26

Press Window Sweep ON/OFF(ON).
The area within the measuring window is swept.

Press Window Sweep ON/OFF(OFF).
The area within the measuring window is not swept.
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Removing the window

17. Press Window ON/OFF(OFF).
The measuring window is turned off.

M easuring Frequency Using Counter

The counter function measures the signal frequency at the marker with high accuracy.

Y ou do not have to precisely position the marker on the peak you wish to measure however you should
note that the displayed amplitude value corresponds to the marker position.

The maximum resolution possible for the counter function display is 1 Hz. As the resolution becomes
higher, the gate time becomes longer. As aresult, the sweep period becomes longer.

NOTE:

1. The counter function may not work normally if the span is greater than 200 MHz or the difference between
the marker and the noise level is25 dB or less.

2. Thesignal track mode cannot be used with this function.

The following example shows how to measure the frequency.
Power on

1. Turn the spectrum analyzer power on.
Initialization

This resets the current settings to the factory defaults.

2. PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.

Input signal connection
Connect the calibration signal used for the measurement.
Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

3. PressFREQ, 3, 0and MHz.
A center frequency of 30 MHz is set.

4. PressSPAN, 5 0and MHz.
A frequency span of 50 MHz is set.
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Fri 1998 Sep 18 10:22

REF 0.0 dBm
10dB/ A Write Horm B_Blank HNorm
Span
SPAN T
50.0 _MH=Z Full Span
B
Zero Span
B
............. Peak Zoom
H 7
CENTER 30.00 HHz SPAN 50.0 HHz Last Span
RBYW 300 kHz  VBW 300 kHz  SWP 20 ms ATT 10dB

Figure 2-14 Measuring Settings Screen

M easuring frequency by counter

This measures the frequency using the counter function.

5. PressCOUNTER.
The Counter menu (used for setting the frequency counter resolution) and the
Frequency Counter window are displayed. The default resolutionis 1 kHz.
Fri 1998 Sep 18 10:24

REF 0.0 dBm HMKR 29.95 MHz
10dB/ AWrite Horm B_Blank HNorm =20.32 dBm

Counter

SPAN '

5@..0..MH=z 3:‘5
ra

ks
o
i

CEMTER 30.00 MHz SPAN 50.0 MHz
RBY 300 kHz _ VBW 300 kHz _ SWP 20 ms ATT_10dB

Frequency Counter {1kHz) 7 Counter

30.000 MH=z g

Figure 2-15 Frequency Counter M easurement (Resolution: 1 kHz)
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6. PressRes10Hz
The frequency counter resolution is set to 10 Hz and is displayed in the Fre-
guency Counter window.

Fri 1998 Sep 18 10:25
REF 0.0 dBm HKR 29.95 HHz
10dB/ A Write Horm B_Blank HNorm =20.42 dBm

Counter

SPAN T
50..0..MH=z 3:15
4

Res
’ 100Hz

" Res

] ' _ 10Hz
/

l Res
1Hz

|

mw _jﬁﬁﬁ:ﬁﬁmf

CENMTER 30.00 WHz SPAN 50.0 WHz
W

RBY 300 kHz  VBW 300 kHz _ SWP 20 ms ATT_10dB

Frequency Counter {(10Hz
Counter

30.000 @0 MH=z i

Figure 2-16 Frequency Counter Measurement (Resolution: 10 Hz)

7. PressCounter OFF.
The counter function is turned off.

Auto Tuning
Y ou can display asignal with an unknown frequency using the auto tuning function.
Power on
1. Turn the spectrum analyzer power on.
Initialization

This resets the current settings to the factory defaults.

2.  PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.

Input signal connection

Connect the calibration signal used for the measurement.
Frequency span

This sets the frequency span in preparation for auto-tuning.

3. PressSPAN, land MHz.
A frequency span of 1 MHz is set.
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Wed 27 Jan 1999

REF 0.0 dbn
104

B/ A_Write Horm B_Blank Horm
Span
SPAN T
1.900 _MH=Z Full Span
—
Zero Span

=

CENTER 1.500000 GHz SPAN 1.000 Hiz Last Span
1048

RBW 10 kHz VBW 10 kHz SWP 20 ms ATT

Figure 2-17 Screen Display Prior to Auto Tuning

PressAUTO TUNE.
Normally, peak searches cover the entire band, and the span gradually returns to

the original setting by keeping track of that peak signal.
With this function, the maximum peak is automatically displayed. The reference
level is set to the tuned peak level under these conditions.

Wed 27 Jan 1999

REF -Z1.7 dBn HKR 30.004 HHz
10dB/ A Write Horm B_Blank Horm =21.78 dBm
Span
SPAN T
1.200 MH= Full Span

HH

/ \ Zero Span

CENTER 30.003 WHz SPAN 1.000 Wz |Last Span
RBW 10 kHz _ UBW 10 kHz  SWP 20 ms _ ATT 5 dB
|

B
Peak Zoom

=

Figure 2-18 Screen Display after Auto Tuning
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Tracking Operations

Tracking operations consist of signal tracking (which is useful for measuring a signal whose frequency is
variable) and continuous peak search functions.

Power on

1. Turn the spectrum analyzer power on.
Initialization

This resets the current settings to the factory defaults.

2. PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.

Input signal connection
Connect the calibration signal used for the measurement.
Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

3. PressFREQ, 2,9, .,9, 9and MHz
A center frequency of 29.99 MHz is set.

4. PressSPAN, 5 0and kHz.
A frequency span of 50 kHz is set.

Signal tracking

This function performs a peak search using a signal with the marker in each sweep,
and the detected frequency is set to the center frequency. The detected peak frequency
is always set as the center frequency.

5. PressPK SRCH, MKR and Sig Track ON/OFF(ON).
Signal tracking is turned on. The detected peak frequency is always set as the
center frequency even if the input signal frequency varies.

NOTE: When thesignal tracking function has been turned on and ten keys are used
to change the frequency span, the auto-zooming function automatically
tracks the signal and changes the frequency span until an optimum span is
achieved.
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Hon 2000 Nov 20 20:07

REF 0.0 dBm HKR 30.00015 MHz
10dB/ A Write Horm B_Blank HNorm =20.03 dBm
Harker
MARKER

30.00015 MH=Z

4
/ \ Sig Track
\ B
HKR Trace
LA G
B
\ Marker
—— OFF
i H 7 N
CENTER 29.99000 MHz SPAN 50.00 kHz " 1/2 ,more
RBY 1 kHz VBY 1 kHz SWP 200 ms  ATT 10dB
=
Mon 2000 Hov 20 20:08
REF 0.0 dBn WKR 30.00015 MHz ‘
10dB/ A_Write Horm B_Blank Horm =20.03 dBm
Harker
MARKER

30.00015 MH=

z
Delta
[ e )
Peak
/ \ Henu
2
/ \ Sig Track
Uil

\ B
MKR Trace
]

CEHNTER 30.00015 MHz SPAH 50.00 kHz
RBY 1 kHz VBY 1 kHz SWP 200 ms  ATT 10dB

g )
1/2 ,more
=

Figure 2-19 Signal Tracking Screen

6. PressSig Track ON/OFF(OFF).
Signal tracking is turned off.

Continuous peak search

This function allows you to detect a peak and move the marker to the peak in each
sweep. If the delta marker is being used at that time, the normal marker is displayed
on the peak and the delta marker is displayed the delta frequency away from the peak
(unlessthe zero span is set).

7. PressPeak Menu and Cont Peak ON/OFF(ON).
The Cont peak search is turned on. A peak is detected in each sweep and the
marker is always moved to that peak even if the input signal frequency varies.

8. Press Cont Peak ON/OFF(OFF).
Continuous peak search is turned off.
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Sat 1999 Mar 27 14:12

REF 0.0 dBm HMKR 30.00020 HHz
10dB/ AWrite Horm B_Blank HNorm -19.34 dBm
Peak
MARKER T
38.008825 MH= Hext Peak

B
Mext Peak
Left

B
/ \ Hext Peak
/ \ Right
El
/ \ Hext Peak
\ Max-Min
/f Hin Peak

thwal i

CENTER 30.00000 WHz SPAN 50.00 kHz
RBY 1 kHz VBY 1 kHz SWP 200 ms _ ATT 10dB

H

1/2 ,more

B

Figure 2-20 Continuous Peak Search Screen

UNCAL Message

The settings of the resolution bandwidth (RBW), video bandwidth (VBW), frequency span (SPAN) and
sweep time (SWP) are interrelated. The message UNCAL is displayed in the lower right of the screen
when any item isinappropriately set. If this happens, proceed as follows to remove the UNCAL message.

* Make the resolution bandwidth (RBW) wider.

» Make the video bandwidth (VBW) wider.

* Make the sweep time (SWP) longer.

» Make the frequency span (SPAN) narrower when the RBW or VBW cannot be changed.

CAUTION Measured data may be inaccurate if you take measurements while the UNCAL message is dis-
played.

In this section, the following example shows how to remove an UNCAL message, which was caused by
making the sweep time shorter, by changing the RBW setting.

Power on
1. Turntheanalyzer and the signal generator power on.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

2. PressSHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.
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Input signal connection
Connect the calibration signal used for the measurement.
Setting the measurement conditions

3. PressFREQ, 3, 0and MHz.
A center frequency of 30 MHz is set.

4. PressSPAN, 5 0and kHz.
A frequency span of 50 kHz is set.
The following are automatically set:
RBW =1 kHz, VBW = 1 kHz, Sweep time = 200 ms.

5. PressSWEEP, SWP Time AUTO/MNL(MNL), 4, 0 and kHz(ms).
Sweep timeis set to 40 ms and UNCAL is displayed in the lower right hand on
the screen. A Sweep time of 40 msec is too short.

Sat 1999 Apr 24 14:45

REF 0.0 dBm
10dB/ A Write Horm B_Blank HNorm

Sweep

SWP 1 ]
40 ms SWP Time

]

Auto All

—
L
E

i ig Delasy

\ﬁﬁjy\wvaJ\#ﬂ ““HihﬂLf\\#ﬁw ﬂ#\hvgfqafﬁv \\f\\vx qjk”bkx ;iiiiii;i;;;

CEMTER 30.00000 MHz SPAN 50.00 kHz
RBY 1 kHz VBW 1 kHz *SWP 40 ms ATT 10dB UNCAL (I| ON [HVE

=

Figure 2-21 Screen with UNCAL Message
Coping with the UNCAL message
6. PressBW, RBWAUTO/MNL(MNL), 3and kHz.

Once the RBW is set to 3 kHz, the UNCAL message will disappear because a
sweep time of 40 msec meets the required condition.
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Sat 1999 Apr 24 14:46

REF 0.0 dBm
10dB/ A_Write Horm B_Blank Horm
BY
RB —
3 _kHz
HHL
2
vBW
AUTD
=1
N wide i
\ 1]
W W‘WM iy
]
CENTER 30.00000 WHz SPAN 50.00 kHz | Auto A1l
*RBW 3 kHz UBW 3 kHz  #SWP 40 ms  ATT 10dB
L

Figure 2-22 UNCAL M essage Removed

2.2.8 Separating Two Signals
This section describes how RBW should be set to properly observe adjacent signals using the spectrum

analyzer.
Setup
1. Connect the signal generators as shown in Figure 2-23.
R3132 Series Spectrum analyzer
Signal generator (SG1)
I I I |
EREEEIEREEIE ©
EE 5|5 8588 E.:@E ©
ol o [0 ooo_ | [
RFINPUT 1 JouTPuT
connector connector
Signal generator (SG2)
e B [ I |
Power combiner ERIEEEIEEER g@ ©
(Insertion loss: 6 dB) R =R
JouTPUT
connector
Figure 2-23 Setup for Measuring Two Signals Separ ately
Power on

2. Turn the power on.
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Setting the signal generators
This prepares the signal generators for output.

3. Set the SG1 frequency to 200.00 MHz; the SG1 level to -10 dBm; and the SG1
output to ON.

4. Set the SG2 frequency to 200.25 MHz; the SG2 level to -20 dBm; and the SG2
output to ON.

Initialization
This resets the current settings to the factory defaults.

5. PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

6. PressFREQ, 2,0,0and MHz.
A center frequency of 200 MHz is set.

7. PressSPAN, 1, 0and MHz.
A frequency span of 10 MHz is set.

The spectrums are not fully separated because the RBW default setting is 100 MHz.
Asaresult, the display showsonly oneinput signal even though there are actually two.

Thu 1999 Har 11 18:20

REF 0.0 dBm
10dB/ AWrite Horm B_Blank HNorm

Span

SPAN T
12.9208 MH= Full Span

HH

Zero Span

B
Peak Zoom

=

CENTER 200.00 Wiz SPAN 10.00 Wiz Last Span
RBW 100 kHz  VBW 100 kHz SWP 20 ms _ ATT 10dB

Figure 2-24 Two Superimposed Peaks
8. PressBW, RBWAUTO/MNL(MNL), 3,0 and kHz.

The RBW is set to 30 kHz.
Two peaks are now discernible but they are still not clearly separated.
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Thu 1999 Mar 11 18:21
REF 0.0 dBm
10dB/ A_Write MHorm B_Blank HNorm
BY
RB ! RBW
30. . kH=
HHL
-
vBW
l
il :
f \ Wido HOW
CENTER 200.00 MHz SPAN 10.00 HHz | Auto ATl
*REW 30 kHz VBW 30 kHz SWP 30 ms ATT 10dB |

Figure 2-25 Two Discer nible Peaks

Press1, 0 and kHz.
The RBW is set to 10 kHz.
Two peaks can now be distinctly seen.

Thu 1999 Mar 11 18:22

REF 0.0 dbn
104

B/ A_Write HNorm B_Blank Horm
By
RBW " mew
12 . kHEZ
HHL
H
VBYW
AUTO

5
Wide REW
i
.|
7
CENTER 200.00 HHz SPAN 10.00 Wz || Auto A1l
#RBW 10 kHz  VBW 10 kHz  SWP 200 ms ATT 10dB
L |

Figure 2-26 Two Distinct Peaks Can Now Be Seen
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229 Measuring low level signals

Reducing the noise level allows you to measure low-level signals. The noise level can be reduced by nar-
rowing the resolution bandwidth. If the video bandwidth is set or the averaging function is used, you can
observe the signals that are lost in the noise. Additionally, using the built-in pre-amplifier allows you to
measure still lower level signals.

Setup
1. Connect the signal generator as shown in Figure 2-27.
R3132 Series Spectrum analyzer
— Signal generator
gﬁ —
ES=o==2 ENEEEIEEERIE ©
BE5EESS EEEEE EEEOS)8
o O O @J Ea———u ="
RFINPUT 1 OUTPUT
connector connector
Figure 2-27 Setup for Verifying the Dynamic Range
Power on

2. Turn the power on.
Setting the signal generator
This prepares the signal generators for output.

3. Set the SG frequency to 200 MHz; the SG1 level to -80 dBm; modulation mode
to non-modulated; and output to ON.

Initialization
This resets the current settings to the factory defaults

4. PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. PressFREQ, 2,0,0and MHz.
A center frequency of 200 MHz is set.

6. PressSPAN, 5,0, 0and kHz.
A frequency span of 500 kHz is set.
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7. PressLEVEL, 5, 0and MHz(-dBm).
Thereference level is set to -50 dBm.

Fri 2000 Aug 18

REF -50.0 dBm
10dB/ AWrite Horm B_Blank HNorm

Level
REF T

-58.8 dBm Ref Level

z
ATT
AUTD
B J
dB/div
BI=I=FiE)
B
Linear
5 J
Units
TEm

E

£
Hi Sens
7 N
CENTER 200.0000 HHz SPAN 500.0 kHz 1/2 ,more
RBYW 10 kHz VBW 10 kHz SWP 20 ns ATT 5 dB

Figure 2-28 Screen Display Prior to Changing the RBW

Changing the RBW

The RBW default setting is 10 kHz. The noiselevel can be reduced by decreasing this
value.

8. PressBW, RBWAUTO/MNL(MNL), 1 and kHz.
The RBW mode is changed to manual, and the resolution bandwidth is set to 1
kHz. Asaresult, the dynamic range has increased and this has reduced the noise
level by approximately 10 dB.

Fri 2000 Aug 18

REF -50.0 dBm

10dB/ AWrite Horm B_Blank HNorm
BY
RB —
1 _kH=z
HHL
z
VBW
AUTD

CENTER 200.0000 WHz SPAN 500.0 kHz

| Auto ATl
*REW 1 khz VBY 1 khz SW1.0s ATT5 dB

L

Figure 2-29 Screen Display after Changing the RBW

Changing VBW

The noise width can be further reduced by setting the VBW to 1/10 of the RBW.
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9. PressVBWAUTO/MNL(MNL), 1,0,0and Hz.
VBW is set to MNL, and a video resolution bandwidth of 100 Hz is entered. As
aresult, the noise width has been reduced.

Fri 2000 Aug 18

REF -50.0 dBm
10dB/ A Write Horm B_Blank HNorm
By
vB RBW
108 _H=
HHL
IE
vByW
HHL
s
Wide RRW
i
B
CENTER 200.0000 HHz SPAN 500.0 KMz | Auto A1
*RBW 1 kHz #YBYW 100 Hz SWP 10 s ATT 5 dB
| I—

Figure 2-30 Screen Display after Changing the VBW

10. PressBW and VBW AUTO/MNL(AUTO).
The VBW function is switched to the AUTO mode.

Performing the averaging function

This function can improve the S/N ratio faster than the VBW method shown above.
This function makes it possible to quantify random components and measure signals
buried in the noise.

11. PressTRACE, 1/2 moreand AVG A.
AVG A (with adefault setting of 20) has reduced the noise level considerably.

Fri 2000 Aug 18

REF -50.0 dBm
10dB/ A,

AVG A
SWF COUNT T
20 times VG A

29 L0 _ Il
.

=
Average
IEES| CONT

B
Average

Ave Smpl B_Blank Horm

i
c
2

E

=

E -

3

E

1

3

i_
3

5 Single
Measure

CEMTER 200.0000 MHz SPAN 500.0 kHz
*RBYW 1 kHz VBW 1 kHz SWP 1.0 s ATT 5 dB

Figure 2-31 The Trace after Averaging
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Built-in pre-amplifier

The analyzer include a pre-amplifier for frequency band of 3 GHz and are available
for high sensitive measurements.

The averaging function is turned off, and the RBW and VBW functions are set to
AUTO mode.

12. Press AVG A ON/OFF(OFF).
The averaging function is turned off.

13. PressBW, RBW AUTO/MNL(AUTO) and VBW AUTO/MNL(AUTO).
The RBW and VBW functions are set to AUTO mode.

14. PressLEVEL and Hi Sens ON/OFF(ON).
The noise level decreases by approximately 25 dB.

Wed 1999 Aug 18 19:40

REF -50.0 dBm
10dB/ A Write Horm B_Blank Horm

Level
1

Ref Level

/\ 3TI;.1N =
/
I\ =
oy

= S

RE
—-5@.0 dBm

E

1/2 ,more

CENTER 200.0000 MHz SPAH 500.0 kHz
RBYW 10 kHz VBW 10 kHz SWP 20 ms ATT 0 dB

Preanp

Figure 2-32 Spectrum Displayed when the pre-amplifier is Used
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2.2.10 Input Saturation

After asignal being sent to the input mixer reaches a certain level, the displayed value is not proportional
to the signal input because of saturation. An input level producing a1 db error due to saturation is defined
asthe gain compression. In thisexample, you apply two input signals and verify that aninput signal whose
valueisless than the limit of gain compression produces less output than it would under perfect linearity.
This phenomenon is caused by another input signal whose valueislarger than the gain compression limit.

Setup
1. Connect the signal generators as shown in Figure 2-33.
R3132 Series Spectrum analyzer
= Signal generator (SG1)
g R E——
s=st EEEEEEO::
o O O @j Eol oo ol [ oes ] [cos
RFINPUT 1 JouTPUT
connector connector
Signal generator (SG2)
_ | [ [ l
e HEEEIEOS
(Insertion loss: 6 dB) S50 aas T Bea
JouTPuT
connector
Figure 2-33 Setup for Input Saturation
Power on

2. Turnthe power on.
Setting the signal generators
This prepares the signal generator outputs.

3.  Set SG1asfollows: the frequency to 99.8 MHz; level to -10 dBm; modulation to
non-modulated; and output to ON.

4, Set SG2 asfollows: the frequency to 100.3 MHz; level to -40 dBm; modulation
to non-modulated; and output to ON.

Initialization
This resets the current settings to the factory defaults.

5. PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.
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Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

6.

PressFREQ, 1, 0, 0 and MHz.
A center frequency of 100 MHz is set.

Press SPAN, 1 and MHz
A frequency span of 1 MHz is set.

PressLEVEL, ATT AUTO/MNL(MNL), 0 and GHz(dB).

The Attenuator level is set to 0 dB.

Under these conditions, the input level at the mixer is-16 dBm (-16 dBm -0dB),
and the measurement is correct without saturation.

Sat 1999 Mar 27 16:43
REF -10.0 dBn ‘
10dB/ A_Write Horm B_Blank Horm

Level
ATT T

%] B Ref Level

|
/ \\ |
i ==
By =

i i = N
CENTER 100.000 Wiz SPAN 1.000 Hiz 1/2 ,more
RBW 10 kHz _ VBW 10 kHz  SWP 20 ms__ *ATT O dB

Figure 2-34 Screen Display without Saturation

Changing the input signal level

Saturation can be observed as the left side signal level isincreased.

9.

Set SG1 level to +10 dBm.

Under these conditions, theinput level for the mixer is+4 dBm (= +4 dBm -0dB),

and the right hand signal level is reduced due to saturation caused by gain com-
pression.

2-43



R3132 Series Spectrum Analyzer Operation Manual

2.2.11 Harmonic Distortion

Sat 1999 War 27 16:47

REF -10.0 dBm
10dB/ A Write Horm B_Blank Horm

T / \ Level

il B
i

|
R
AR

—

0

CENTER 100.000 MHz SPAH 1.000 MHz
RBYW 10 kHz VBW 10 kHz SWP 20 ms _ *ATT 0 dB

e
=

1/2 ,more

Figure 2-35 Screen Display Showing Satur ation

2.2.11 Harmonic Distortion

Harmonic distortion is produced by non-linearity from the input mixer if the input exceeds a certain limit.
As aresult, spurious signals which do not come from the input signal may be observed.

Setup
1. Connect the signal generator as shown in Figure 2-36.
R3132 Series Spectrum analyzer
Signal generator
::::Eg [ ————]|
= EEEE = I Il 1l |
E=====8 S-|[EE g[S 235E](B ©
B 888555 BEEE|E EEE|EO:]8
O O O @ G0 oo oo ) oog ®
RFINPUT 1 OUTPUT
connector 1 connector
— A lowpass filter used to reject
second-order harmonics
Figure 2-36 Setup for Measuring Harmonic Distortion
Power on

2. Turnthe power on.
Setting the signal generator
This prepares the signal generator output.

3. Set the frequency to 270 MHz; the level to 0 dBm; mode of modulation to non-
modulated; and output to ON.
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Initialization

2.2.11 Harmonic Distortion

This resets the current settings to the factory defaults.

4.

PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5.

PressFREQ, 3,5, 0and MHz.
A center frequency of 350 MHz is set.

Press SPAN, 5,0, 0 and MHz.
A frequency span of 500 MHz is set.

Press BW, RBW AUTO/MNL(MNL), 1, 0, kHz, VBW AUTO/MNL(MNL), 1
and kHz.
An RBW of 10 kHz is set, and aVBW of 1 kHz is set.

Verifying harmonic distortion

8.

Confirm that harmonic distortion isoccurring on the right hand side of the screen.
When the attenuator is set to 10 dB (default setting), and the mixer input is -10
dBm (= 0 dBm - 10 dB), harmonic distortion occurs.

Sat 1999 Apr 24 14:08

REF 0.0 dBm
10dB/ A Write Horm B_Blank HNorm
By
vB RBW
L. .kHEZ
HHL
IE
vByW
HHL
s
Wide RRW
i
H 7
CENTER 350.0 HHz SPAN 500.0 HHz | Auto A1
*RBW 10 kHz  *VBW 1 kHz SWP 100 s ATT 10dB
| I—

Figure 2-37 Screen Display Showing Har monic Distortion
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9. PressLEVEL, ATT AUTO/MNL(MNLY), 2, 0 and GHz(dB).

The attenuator level is set to 20 dB.

Sat 1999 Apr 24 14:11

REF 0.0 dBm
10dB/ A Write Horm B_Blank HNorm

ATT
20dB

I

4

E

T

= E! o

CEMTER 350.0 MHz SPAN 500.0 MHz
*RBW 10 kHz  *VBW 1 kHz SWP 100 s *ATT 20dB

Figure 2-38 Screen Display Showing Reduced Har monic Distortion

Theinput to the mixer becomes-20 dB, and the secondary harmonic distortion gener-
ated in the spectrum analyzer decreases by 10 dB.

2.2.12 Intermodulation

This section describes how to set up the attenuator (ATT) when using a spectrum analyzer which isreceiv-

ing more than one input signal.

When signals with an excess amplitude are input, spurious signals produced by intermodulation are dis-
played. It isimportant that the ATT be adjusted to moderate the mixer input.

Setup

1. Connect the signal generators as shown in Figure 2-39.

R3132 Series Spectrum analyzer

o O

INPUT 1

Signal generator (SG1)

I

oooa
oona
oono

0joooo

EHUHD ]

Power combiner
(Insertion loss; 6 dB)

Figure 2-39 Setup for Measuring I ntermodulation
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Power on

2.

2.2.12 Intermodulation

Turn the power on.

Setting the signal generators

This prepares the signal generator outputs.

3.

Initialization

Set SG1 asfollows: the frequency to 200.0 MHz; level to -4 dBm; modulation to
non-modulated mode; and output to ON.

Set SG2 asfollows: the frequency to 200.2 MHz; level to -4 dBm; modulation to
non-modulated mode; and output to ON.
Each signal has an input level of -10 dBm.

This resets the current settings to the factory defaults.

5.

PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

6.

PressFREQ, 2, 0,0 and MHz.
A center frequency of 200 MHz is set.

Press SPAN, 1 and MHz
A frequency span of 1 MHz is set.

PressBW, RBW AUTO/MNL(MNL), 3 and kHz.
The RBW is set to 3 kHz.

Press VBW AUTO/MNL(MNL), 3,0, 0 and Hz.

The VBW is set to 300Hz.

The attenuator level default setting is 10 dB, which makes the input to the mixer
-20 dBm (= -10 dBm - 10 dBm). Since the mixer level exceeds the distortion
limit, spurious peaks (3 and 4) appear in addition to the normal peaks (1 and 2).
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Thu 1999 Mar 11 17:59

REF 0.0 dbn
11048,/ A Write Norm B _Blank Horm
BY
vBW 1 2 RBW
30@ _H=z
HHL
H
vBW
HHL
[ s
Wide RBY
1 | e
CENTER 200.000 WAz SPAN 1.000 WAz | Auto A1l
*RBW 3 kHz _ #VBW 300 Hz _ SWP 2.3 s ATT 10dB
|

Figure 2-40 Screen Display Showing Intermodulation Distortion
Changing the attenuator
10. PressLEVEL, ATT AUTO/MNL(MNL), 2, 0 and GHz(dB).
The attenuator level is set to 20 dB.

Under these conditions, the mixer input level is-30 dBm (= -10 dBm - 20 dB),
and spurious peaks (peaks 3 and 4 in Figure 2-40) are not produced.

Thu 1999 Har 11 18:00

REF 0.0 dBm
10dB/ A Write Horm B_Blank HNorm

Level

ATT T
28dB Ref Level

= 2|
dB/div
4
1 =
[ T
Units
B
| Hi Sens
A 1 ! H——

CENTER 200.000 Wiz SPAN 1.000 Mz 1/2,more
¥RBW 3 kHz  *VBW 300 Hz  SWP 2.3 5 *ATT 20dB

Figure 2-41 Screen Display without I ntermodulation Distortion

The current spectrum has no intermodulation distortion. It is important that the ATT
be adjusted in order to moderate the mixer input when using more than one inpui.
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2.2.13 Calibration

Wait at least 30 minutes after turning on the spectrum analyzer before attempting to perform any measure-
ments, or the measurements may not be accurate.

Set up
Connecting the calibration signal .

1. Connect the N-BNC adapter to the INPUT connector on the front panel.
For the R3182, first connect the SMA-SMA adapter to the SMA-BNC adapter,
then connect this combined adapter to the INPUT connector on the front panel.

2. Connect the INPUT connector and the CAL OUT connector on the front panel
using the input cable provided as an accessory.

Performing the calibration

3. PressSHIFT and 7(CAL).
The Cal menu used for calibration appears.

Fri 2000 Aug 18

REF 0.0 dBm
10dB/ AWrite Horm B_Blank HNorm

Cal

SPAN T
3.000 GH= cal All
B
Total Gain
B ]
Each Item
B
Freq Corr
) 5Cal Corr
e T T A
© Cal Sig
Level
7 Y
CENTER 1.500 Gz SPAN 3.000 GHz "l 1/2,nore
RBYW 3 MHz VBYW 3 MHz SWP 20 ms ATT 10dB
——

Figure 2-42 Screen Display Showing the Cal Menu

4. PressCal All.
Calibrates the spectrum analyzer. After all calibration items have been com-
pleted, the spectrum analyzer enters the error correction mode. Press Each Item,
then select an item you wish to calibrate.

NOTE: You may hear some clicking noises during calibration, but thisis normal.

2.2.14 Entering User-definable Antenna Correction Data

Y ou can define your own antenna correction datain addition to the four regular types of antennacorrection
data. This section describes how to do this.

Creating a correction datatable

Save an empty correction data table to afloppy disk using the following procedure.
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1. Insert the floppy disk in the disk drive.

2. PressSHIFT and RECALL(SAVE).
The Save menu and file list are displayed.

3. PressDevice RAM/FD to select FD.
The floppy disk is selected as the destination for the data table.

4. PressSave ltem.
The Save Item menu used for selecting data is displayed

5. Set Ant Corr to ON in the Save Item menu (do not turn any other settings on).

6. PressSaveltem.
The empty correction data table is saved to the floppy disk.

7. Specify thefile, and press Save.
This copies the empty correction data table to the floppy disk.

Editing the correction data table
The correction data table can be edited using a personal computer.
8. Openthedatain thefolder SYVRCL on the floppy disk.

9. Add the data for frequency (Hz) and correction (dB) after the row <ANT

CORR>.
kel
ai | [ ACVANTEET
B | 4] E
1 ] (R 62
2 [oaTE 1BE8/3/10 1358
3 |TiTLE .
d |EvETEM OGN0
8 |Tvee 0
| 8 [SEREs 1
SHIND g
| o
B |<anT CoRRe
10 BOCD00000 -48
11 B0 =3 ||
12 OCO0D0000 -15
| 13 | 1 00000000 -n
14 AEIEE L] i
15
af| e (K1 (] _|-|_|d
o | iEta |l ol ol o ™

Figure 2-43 Editing the Correction Data Table
10. Savethe datato the floppy disk in text data format.
Importing the correction data table

This reads the edited correction data table into the spectrum analyzer.
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11. PressRECALL.
The Recall menu used and thefile list are displayed.

12. Press Device RAM/FD to specify FD.
Floppy disk is selected.

13. Select thefile and press Recall.
The correction datatable is read out.

Verifying the imported correction data table
This confirms that the correction data table has been read into the spectrum analyzer.

14. PressSHIFT and 1(EMC).
The EMC menuis displayed.

Thu 1999 Har 18 14:03

REF 0.0 dBn
10dB/ AVWrite Morm B _Blank Horm
EMC
1
Detector
Hode
Z Xy
Field
B N
Sound
START 0 HWHz STOP 3.000 GHz
RBW 3 MHz VBW 3 MHz SWP 20 ms  ATT 10dB
Figure 2-44 Screen for the EM C Menu
15. PressField, User ANT Corr.
The edited datain the correction datatable is displayed.
Thu 1999 Har 18 14:05
REF 107.0 dBi¥/m
10dB/ AWrite Horm B_Blank Horm
User Corr
1
Insert
Line
H
Delete
Line
El
START 0 HHz STOP 3.000 GHz Sort
REW 3 WHr VEW 3 WHr SWP 20 ms _ ATT 1048
i El
Correction Factor Table
[ No ] [ Level (dB) 1 Init
1. 500 000000 _HHz ~a5.00 dB
2. 800 .000000 HHz -35.00 dB
3. 1.000000000 GHz -15.00 dB
4. 1.200000000 GHz -5.00 dB
5. 1.400000000 GHz 0.00 dB =
6. Corr Mode
7. ANT TN
8.
9.
10.

Figure 2-45 Screen Display Showing the User-Definable Correction Data Table

2-51



R3132 Series Spectrum Analyzer Operation Manual

2.2.15 External Mixer (OPT16 thru OPT19)

2.2.15 External Mixer (OPT16 thru OPT19)

2-52

The external mixers WHMB-28S (OPT16), WHMB-19S (OPT17), WHMB-15S (OPT18) and WHM B-
10S (OPT19) are used to analyze frequencies together with an R3172/82 and an external waveguide mixer.
The R3172/82 is used to analyze frequencies in one of the input ranges shown below.

Table 2-1 Product Summary

OPT No. Frequency range | External mixer used

OPT16 26.5t0 40 GHz WHMB-28S

OPT17 40 to 60 GHz WHMB-19S

OPT18 50to 75 GHz WHMB-15S
70t0 80 GHz

OPT19 75t0 110 GHz WHMB-10S

These options are provided with afloppy disk drive. Level correction data can be saved to afloppy so that
it can be loaded automatically before using the spectrum analyzer.

CAUTION Toinstall themixer option on the R3172, OPT 03 (Local output to an external mixer) must be pro-
vided separately.

The configuration of the optionsis shown below.

Table 2-2 Configuration of the Options

Name Model Qty Remarks
Waveguide mixer | For OPT16 WHMB-28S | 1
For OPT17 WHMB-19S
For OPT18 WHMB-15S
For OPT19 WHMB-10S
Connection cable 1 |SMA cable
Floppy disk 1 |Containslevel correction values

This section explains how to set up the R3172/82 and waveguide mixer, and how to operate them.

Setup

CAUTION:

1.  When connecting the R3172/82 to the waveguide mixer, be sure to connect the
cable to the EXT MIXER connector on the R3172/82, and then the other side of
the cable to the waveguide mixer.

Aninternal diodein the mixer may be damaged dueto piezoelectricity voltage gen-
erated in the cable.

2. The maximum allowable input level to the waveguide mixer is +20 dBm. If the
input level exceedsthisvalue, insert an attenuator into the input.




R3132 Series Spectrum Analyzer Operation Manual

2.2.15 External Mixer (OPT16 thru OPT19)

1. Connect one end of the cable to the EXT MIXER connector on the R3172/82.

2. Connect the other end of the cable to the Lo input connector on the waveguide
mixer.

R3172 Spectrum analyzer
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ooog
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i jijajs)
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il
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External mixer

Figure 2-46 Setup for the R3172 and Waveguide Mixer

R3182 Spectrum analyzer

i
oo
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alfsisialsisjal)
apo pog

O

o ¢

External mixer
Figure 2-47 Setup for the R3182 and Waveguide Mixer
Power on
3. Turntheinstrument power on.
Initializing the set conditions
This resets the current settings to the factory defaults.

4. PressSHIFT and CONFIG(PRESET).
The factory defaults are loaded.

Switching to External Mixer Mode

5. PressFREQ, 1/2_more and Mixer INT/EXT(EXT).
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L oading frequency correction data

This operation loads frequency correction data and setting conditions from a floppy
disk compatible with the external mixer being used.

6. PressRECALL and Device RAM/FD(FD).

7. Select afileto be opened from thefile list using the data knob. The relationships
between the frequency ranges (of the external mixer being used) and the file
names are shown below.

Table 2-3 File Names

OPT No. Frequency range | External mixer used File names
OPT16 26.5t0 40 GHz WHMB-28S WHMB28
OPT17 40 to 60 GHz WHMB-19S WHMB19
OPT18 50to 75 GHz WHMB-15S WHMB15-1

70 to 80 GHz WHMB15-2
OPT19 7510110 GHz WHMB-10S WHMB10

8. PressRecall.
Frequency correction data is automatically loaded and External Mixer Mode is

automatically set.
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2.3 Measurement Examples

2.3.1 Measuring the Channel Power

The spectrum analyzer has a power measurement function which can be used to conviently measure vari-
ous types of power. This section describes how to measure the power of a specified channel bandwidth

using the example below.

M easur ement conditions:

This example shows how to measure channel power for a unit similar to PHS outputting a frequency of

1917.950 MHz and alevel of 20 dBm.
Use appropriate parameter values to make the measurements shown below.

Setup

1. Connect the transmitter as shown in Figure 2-48.

R3132 Series Spectrum analyzer

52888 = Unit under test

RF INPUT 1 Antenna terminal
connector

d [

External attenuator
(Attenuation: 10 dB)

Figure 2-48 Setup for M easuring the Channel Power
Power on

2. Turn the power on.
Setting the unit under test

3. Turnon thesignal output for the unit under test.
Initialization

This resets the current settings to the factory defaults.

4. PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.
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Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. PressFREQ,1,9,1,7,.,9,5 0and MHz.
A center frequency of 1917.950 MHz is set.

6. PressSPAN, 1and MHz.
A frequency span of 1 MHz is set.

7. PressBW, RBWAUTO/MNL(MNL), 1, 0 and kHz.
The RBW is set to 10 kHz.

8. PressLEVEL, 1, 0 and GHz(+dBm).
The reference level is set to 10 dBm.

Setting the offset level
9. Press1/2_more, Ref Offset ON/OFF(ON), 1, 0 and GHz(dB).

The offset level is set to 10 dB.
The measurement values, including values for the external attenuator, are now

displayed.
Thu 1999 Har 18 14:40
REF 20.0 dBm
11048,/ A Write Horm B_Blank Horm
L OF| Level
REF OFFSET i 1 Ref
12.@ dB | Dffset
§ wr“n | on_|IE
"1 L ll't
[ |
! .

"
4 \ B
N‘v ll ) M ' Input

[l ST
| g )

ICENTER 1.917950 GHz SPAN 1.000 HHz 2/2 more

#RBY 10 kHz vBY 10 kHz SWP 20 ms ATT 20dB

Figure 2-49 Setting the Offset L evel
M easuring the power

10. PressPOWER MEASURE.
The Power menu is displayed.

11. Press Channel Power.
The CH Power menu is displayed.

12. Press Window Position, 1,9, 1,7, .,9,5, 0and MHz.
The channdl is set to 1917.950 MHz.
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2.3.1 Measuring the Channel Power

13. Press Window Width, CH BW POS/WD, 3, 0, 0 and kHz.

The channel width is set to 300 kHz.
The Channel Power window is displayed, the channel power is measured and the

measurement value is displayed in the Channel Power window. In addition, the
display line showing the previously measured channel power is displayed.

Thu 1999 Har 18 14:49

REF 20.0 dBm DL 20.0 dBm
10dB/ AMWrite Smpl B _Blank Horm
L CH Power
T

LOF|
WINDOW WI
3008 kHz

Window
Position

z
Window
Width

T
|| 1 | Average
Times

gt
W“ W W‘Wb aramete
Setup
|- -

SPAN 1.000 MHz
20dB

CENTER 1.917950 GHz
*RBW 10 kHz VBY 10 kHz SWP 20 ns ATT |
CHAHNEL POWER (RMS Detection) (100/100) 7CH P Y
'ouer
20.28 dBm oFr

Figure 2-50 Measuring the Channel power
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232

2-58

M easuring the Occupied Bandwidth (OBW)

The occupied bandwidth can be calculated from the measured screen data using the OBW function. Inthis
operation, the ratio of the OBW to the total power ranges from 10.0 to 99.8%. Theinitial setting is 99%.

M easur ement conditions:

This example shows how to measure the occupied bandwidth for a unit similar to PHS outputting a fre-
guency of 1917.950 MHz, an OBW of 288 kHz and alevel of 20 dBm.

Use appropriate parameter values to make the measurements shown below.

NOTE: NOTE:Set the reference level and the frequency span so that the signal amplitude on the screen is 50
dB or morein order to reduce operation error (when the signal amplitude on the screen does not exceed
50 dB, the operation error islarge). The optimum span is approximately three times the occupied band-
width.

Setup
1. Connect the unit under test as shown in Figure 2-51.
R3132 Series Spectrum analyzer
Unit under test
o O ¥
Figure 2-51 Setup for Measuring the Occupied Bandwidth
Power on

2. Turnthe power on.
Setting the unit under test

3. Turnonthesignal output for the unit under test.
Initialization

This resets the current settings to the factory defaults.

4. PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.
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2.3.2 Measuring the Occupied Bandwidth (OBW)

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5. PressFREQ, 1,8,9,5,.,1,5and MHz.
A center frequency of 1895.15 MHz is set.

6. PressSPAN, 8,0, 0andkHz.
A frequency span of 800 kHz is set.

Setting the detector mode

7. PressTRACE, Detector and Posi.
Thetrace is set to positive detector mode.

Thu 1999 Har 18 15:01

REF 0.0 dBm
10dB/ AWrite Posi B_Blank Horm

Tre Det A
1

/A =

W e |
rf 1

CENTER 1.8951500 GHz SPAH 800 kHz
RBYW 10 kHz VBW 10 kHz SWP 20 ms ATT 10dB

Figure 2-52 Setting the Detector M ode

M easuring the OBW

8. PressPOWER MEASURE and OBW.
The OBW measurement is activated and the result displayed.
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HT B4 din K
e Mribs Poal 0 Dlsk Horw 0,06 a8
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Fc 1. 89531528080 GH=z L

kix

Figure 2-53 OBW M easurement Screen

When the measurement has been completed, a window showing the OBW and Fc of
the occupied bandwidth is displayed (center refers to center frequency not carrier fre-
guency), and two markers are placed at either end of the occupied bandwidth.

In this example, which has aratio of 99.0% (initial value), each marker is displayed at
0.5% and 99.5% of the total power.

Changing the ratio to the total power
This changes the ratio to 95%.

9. PressOBW%, 9, 5and HZ(ENTER).
Theratio to the total power is now 95%.

EEE
T Wb its Poal 0 Dlsd  How
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Figure 2-54 OBW (95%) M easur ement Screen
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2.3.3 Measuring Adjacent Channel L eakage Power (ACP)

One of the most important items to be measured of the digital modulating signal, which is used in the Per-
sonal Handy Phone and so on, is the adjacent channel leakage power (ACP).

In this section, the following two modes are explained: PDC digital modulating signal measurements in
Full screen mode using the Root Nyquist filter, the adjacent (or the second adjacent) channel |eakage pow-
er measurements for PHS in Separate screen mode.

Full screen mode:

Separate screen mode:

Calculates the total power using the data on the entire screen, calculates the chan-
nel leakage power of the upper and lower adjacent channels by integration to the
specified bandwidth (BS), and calculates the ratio of the previously obtained val-
ues. Thetime required for taking measurements using thismode is shorter than the
other mode since all necessary data is collected in a single sweep. In addition, a
graphic function, which permits you to display the power at a point by integrating
the leakage power over the specified bandwidth with respect to this point, isavail-
able.

Automatically sets the frequency span to the specified bandwidth, measures Car-
rier wave power (on the upper screen), measures the adjacent channel leakage
powers (on the lower screens) (or the second adjacent |eakage powers on the lower
screens), and calculates the ratios separately. Using this mode, a higher accuracy
is obtained when the channel spacing is large enough in relation to the specified
bandwidth.

CAUTION:

1. Setthevaluesto meet the following unless otherwise specified.
RBW < % x Specified bandwidth

Detection mode: Sample
Trace Average function: OFF

2. The VBW must meet the following.

VBW = RBW

2.3.3.1 Full Screen Mode

This section describes how to measure PDC digital modulating signal using the Root Nyquist Filter in

Full screen mode.

Measurement conditions: The unit used in this measurement must output a PDC signal with a frequency

of 917.950 MHz and alevel of 0 dBm.
Use appropriate parameter values to make the measurements shown below.

ACP Measurement Setup

1

Connect the unit under test as shown in Figure 2-55.
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R3132 Series Spectrum analyzer

oo

it jajap
obo 000

[==}

ol E Unit under test
=
=]

o
O
O
©

Figure 2-55 Setup M easuring Adjacent Channel L eakage Power

Power on
2. Turnthe analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. PressSHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measuring conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5. PressSPAN, 2,5,0and kHz.
A frequency span of 250 kHz is set.

CAUTION: The frequency span must meet the conditions shown below.
SPAN =2 x Channel spacing + X
When specifying a Root Nyquist Filter:
X = (1 + Ralloff factor) x Symbol rate
When not specifying a Root Nyquist Filter:
X = Specified bandwidth

6. PressFREQ,9,1,7,.,9,5 0and MHz.
A center frequency of 917.950 MHz is set.

7. PressBW, RBWAUTO/MNL(MNL), 1 and kHz.
The RBW isset to 1 kHz.

8. PressVBWAUTO/MNL(MNL), 3and kHz.
The VBW is set to 3 kHz.
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10.

11

2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

Press TRACE, Detector and Posi.
This sets the trace detector to the Positive mode.

Press LEVEL and adjust the trace using the data knob so that the trace peak can
be within 1 graduation in relation to the reference level.

NOTE: Measurement errors increase when the signal level is much lower than the
reference level.

Press SWEEP, SWP Time AUTO/MNL(MNL), 2, 1 and MHz(sec).
A sweep time of 21 secondsiis set.

NOTE: The sweep time must meet the following.
Sweep time = Number of trace points X Period of the burst signal

Fri 1999 Apr 9 17:M1

REF 0.0 dBm
Od

10dB/ AWrite Posi B_Blank HNorm
. Sweep
SWP 1 .
21 g Jﬂihh SWP Time
z

I \ Auto All

W W s
gt it | s

=

CEMTER 917.9500 MHz SPAN 250.0 kHz x
*RBW 1 kHz #BW 3 kHz *#SWP 21 s ATT 10dB [Tl OFF

Figure 2-56 PDC trace

Channel spacing and specified bandwidth

Channel spacing and channel bandwidth are specified in PDC mode.

12.

13.

Press POWER MEASURE, ACP and CS/BS Setup.
The dialog box for setting the channel spacing and specified bandwidth is dis-
played. The cursor is moved to the 1st channel’ s Channel Space.

Press5, 0 and kHz.

The channel spacing for channel 1 is set to 50 kHz. The cursor is moved to the
1st channel’ s Band Width.
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2-64

14.

15.

16.

17.

Press 2, 1 and kHz.
The specified bandwidth for channel 1 is set to 21 kHz. The cursor is moved to
the 2nd channel’ s Channel Space.

Press1, 0,0 and kHz.
The channel spacing for the channel 2 is set to 100 kHz. The cursor is moved to
the 2nd channel’ s Band Width.

Press 2, 1 and kHz.
The specified bandwidth for channel 2 is set to 21 kHz.

Fri 1999 Apr 9 17:54

REF 0.0 dbn WKR 917.9000 Wiz
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B
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#RBW 1 kHz  #VBW 3 kHz  #SWP 21 s ATT 10dB ON
]

Figure 2-57 CS/BS Setup dialog box

PressRETURN.
This closes the CS/BS Setup dialog box.

NOTE: An ACP measurement cannot be carried out if the frequency span for the
specified bandwidth and channel spacing isinappropriately set or not set.

Setting the Root Nyquist filter's correction function

18.

19.

20.

21.

Press VNyquist Filter Setup.
The dialog box used to set Root Nyquist Filter parametersis displayed.

Move the cursor to Symbol Rate 1/T using the step keysand press 2, 1 and kHz.
A symbol rate of 21 kHz is set, and the cursor is moved to Rolloff Factor.

PressO, ., 5and HZ(ENTR).
A rolloff factor of 0.5 is set.

Set VNyquist Filter ON/OFF(ON).
Allows you to set parameters and displays the data enter.
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Fri 1999 Apr 9 17:57
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Figure 2-58 Root Nyquist Filter dialog box

22. PressVNyquist Filter Setup.
The Root Nyquist Filter dialog box is closed.

Performing ACP

23. One marker is displayed in each of the upper and lower adjacent channels each
time asweep is performed, and the lower adjacent channel |eakage power aswell
as the upper adjacent channel leakage power is displayed.

When you press SINGL E, only one measurement is taken.

Fri 1999 Apr 9 18:01
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Figure 2-59 ACP Measurement Display in Full Screen Mode
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Making observations using ACP GRAPH

24. Press Graph.
The calculation result of the adjacent channel leakage power and the deltamarker
are displayed.
Fri 1999 Apr 9 18:02
REF 0.0 dBm WKd 0 Hz
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Ref. Power 6. 08dBm (4.052m¥) = N
1: 0 Hz -0.54 dB Graph OFF

Figure 2-60 M easurement Using ACP GRAPH
Specifying measurement points
Moving the marker to another channel.
25. Move the marker to 100 kHz using the data knob.

The adjacent channel leakage power at 100 kHz is displayed in the result area.
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Figure2-61 ACP at the 100 kHz
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2.3.3.2 SEPARATE Display
This section describes how to measure PHS digital modulating signal in Separate screen mode.

Measurement conditions: The unit used in this measurement must output a PHS signal with a frequency
of 1917.950 MHz and alevel of +10 dBm.
Use appropriate parameter values to make the measurements shown below.

ACP Measurement Setup

1. Connect the unit under test as shown in Figure 2-62.
R3132 Series Spectrum analyzer

Unit under test

Jutilniaialafapy]

oo 000 o0
u|:||] pooofae
ool BReg
00 oooo|
] (i
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1© | o0 00 1

©

O
O
O

Figure 2-62 Setup M easuring Adjacent Channel L eakage Power
Power on
2. Turnthe analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. PressSHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measuring conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. PressFREQ,1,9,1,7,.,9,5 0and MHz.
A center frequency of 1917.950 MHz is set.

6. PressSPAN,3and MHz.
A frequency span of 3 MHz is set.

7. PressLEVEL, ATT AUTO/MNL(MNL), 3, 0 and GHz(dB).
The attenuator is set to 30 dB.

8. PressLEVEL, 0and GHz(+dBm).
The reference level of 0 dBm is set.
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10.

11.

12.

13.

PressBW, RBW AUTO/MNL(MNL), 3 and kHz.
The RBW is set to 3 kHz.

Press VBW AUTO/MNL(MNL), 1, 0and kHz.
The VBW is set to 10 kHz.

Press TRACE, Detector and Posi.
This sets the trace detector to the Positive mode.

Press LEVEL and adjust the trace using the data knob so that the trace peak can
be within 1 graduation in relation to the reference level.

NOTE: Measurement errors increase when the signal level is much lower than the
reference level.

Press SWEEP, SWP Time AUTO/MNL(MNL), 5 and M Hz(sec).
A sweep time of 5 seconds s set.

NOTE: The sweep time must meet the following.
Sweep time = Number of trace points % Period of the burst signal
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Figure2-63 PHS Trace

Setting the Channel spacing and Specified Bandwidth
Channel spacing and channel bandwidth are specified in PHS.

14. PressPOWER MEASURE, ACP, Screen FULL/SEPA/CARRIER(SEPA).

The screen modeis set to the separate.
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15.

16.

17.

18.

19.

20.

21.

2.3.3 Measuring Adjacent Channel Leakage Power (ACP)

Press CS/BS Setup.
The dialog box for setting the channel spacing and specified bandwidth is dis-

played.

Press1, 9, 2 and kHz.
Carrier Band Width is now set to 192 kHz. The cursor is moved to the 1st chan-
nel’s Channel Space.

Press 6, 0, 0 and kHz.
The channel spacing for channel 1 is set to 600 kHz. The cursor is moved to the
1st channel’ s Band Width.

Press1, 9, 2 and kHz.
The specified bandwidth for channel 1 isset to 192 kHz. The cursor is moved to
the 2nd channel’ s Channel Space.

Press9, 0, 0 and kHz.
The channel spacing for the channel 2 is set to 900 kHz. The cursor is moved to
the 2nd channel’ s Band Width.

Press1, 9, 2 and kHz.
The specified bandwidth for channel 2 is set to 192 kHz.

Fri 1999 Apr 9 21:41
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Figure 2-64 CS/BS Setup dialog box

PressRETURN.
This closes the CS/BS Setup dialog box.

NOTE: This operation will not function correctly when the specified bandwidth is
inappropriate or not set.
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Performing ACP using Separate screen

22. Each time a sweep is performed, the trace of a carrier signal is displayed on the
upper screen, and the upper and lower adjacent channel traces are displayed on
each of the two lower screens. The ACP values for both adjacent channels are
displayed once every 5 sweeps.

When you press SINGLE, only five measurements are taken.

Fri 1999 Apr 9 21:47

EF 0.0 dbn ‘
ods/ AWrite Posi ACP
ACP
e e T N
CS/BS
Setup
'-szyquist
ENTER 1.9179500 GHz SPAN 192.0 kHz ‘ Filter
[*RBW 3 kHz  *VBW 10 kHz _*SWP 5.0 s *ATT 30dB Setup
REF -20.0 dBm REF_-20.0 dBm
10dB/ 10dB/
< Screen
SN SEPA
CARRTER
\V
CENTER 1.9170500 GHz CENTER 1.9188500 GHz 5Pﬂg:$ﬁ$er
SPAN 192.0 khz SPAN 192.0 khz
fAdjacent Channnel Power (RHS Detection) T ==
Ref. Power 13.75dBm (23.74mW) Groph
[CH] [Lower (dB)] / [Upper (dB)] - |
1: -67.63dB / -67.73dB B N
2: -68.91dB / -68.87dB ACP OFF

Figure 2-65 M easurement Result in ACP Separ ate Screen Mode
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2.3.4 Measuring Burst Signals Using the Gated Sweep

Measuring Burst Signals Using the Gated Sweep
This section describes how pulse modulation signals are measured using the gated sweep function.

Measurement conditions:. Thesignal used in this measurement has an output frequency of 1 GHz, alevel
of 0 dBm, a pulse width of 1 msec and a period of 10 msec.
Use appropriate parameter values to make the measurements shown below.
(Opt29 isrequired.)

Setup
1. Connect the unit as shown in Figure 2-66.
. Pulse OUT
R3132 Series Spectrum analyzer
Signal generator T
S EXTERNAL | I I |
= TRIGGER
5 e EEE I EE=E O
O O O QTIF oo oo ooo ;::Eﬂ @
REINPUT 1 OUTPUT
connector connector
Figure 2-66 Setup for Measuring a Burst Signal
Power on

2. Turnthe analyzer and the signal generator power on.
Setting the signal generator
This prepares the signal generator for output.

3. Set the frequency to 1 GHz; the level to 0 dBm; the pulse width to 1 msec; the
period to 10 msec; and output to ON.

Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. PressSHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

5. PressFREQ, 1and GHz.
A center frequency of 1 GHz is set.

6. PressSPAN, 5,0, 0and kHz.
A frequency span of 500 kHz is set.
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7. PressLEVEL, 5 and GHz(+dBm).
The reference level isset to +5 dBm.
8. PressBW, RBWAUTO/MNL(MNL), 3and kHz.
An RBW of 3kHz is set.
9. PressSWEEP, SWP Time AUTO/MNL(MNL), 2, 0, 0 and kHz(ms) .
Sweep timeisset to 200 ms.
Setting the gated sweep
This sets the conditions of the gated sweep to bring the gated sweep into sync with the
input signal.
10. Press SWEEP and Gated Sweep.

The Gated Sweep menu is displayed, and the gated sweep mode is set.
The upper screen displays the spectrum and the lower screen displays the wave-
form in the time domain in Split screen mode.
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Figure 2-67 Bur st Signal Displayed in Split Screen Mode

11.

2-72

Press 2 and kHz(ms).
A sweep time of 2 msec for the lower screen is set.
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12.

13.

14.

REF 5.0 dBnm
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2.3.4 Measuring Burst Signals Using the Gated Sweep
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Figure2-68 Trigger Setup

Press Gate Position, 0, ., 6 and kHz(ms).
The gate start position is set to 0.6 msec.

Press Gate Width, 0, ., 3 and kHz(ms).
A gate width of 0.3 msec is set.
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Figure 2-69 Gate Setup

Press Gate Sweep ON/OFF(ON).
A spectrum without the effect caused by a burst signal will be displayed on the
upper part of the screen.
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2.3.4 Measuring Burst Signals Using the Gated Sweep

Wed 1999 Aug 18 20:04
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Figure 2-70 Bur st Signal by Use of the Gated Sweep (Separ ate Screen Mode)

15. Press Gate Setup Quit.
The display shows the gated sweep trace in Full screen mode. You can now
change the frequency span and reference level if desired.

NOTE: Check the gated sweep for its settings after you have changed the resolution
bandwidth and video bandwidth of the spectrum (displayed on the upper
screen) when measuring a burst signal using the gated sweep.
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Figure 2-71 Bur st Signal by Use of the Gated Sweep (Full Screen M ode)
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2.35

2.3.5 Measuring Burst Signalsin the Time Domain

Measuring Burst Signalsin the Time Domain

This section describes how to measure the leading and trailing edges of the TDMA signal used in PHS and
SO on, using the time domain function.

Measurement conditions: The signal used in this measurement has an output frequency of 1917.950

Power on

MHz, alevel of 0 dBm, a pulse width of 600 psec, a pulse period of 5 msec, a
leading time of 13 psec, atrailing time of 13 psec of the burst signal.

Use appropriate parameter values to make the measurements shown below.
(Opt29 isrequired.)

1. Connect the unit as shown in Figure 2-72.
R3132 Series Spectrum analyzer

Unit under test

Jutilniaialafapy]
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Figure 2-72 Setup for Measuring a Burst wave signal

2. Turnthe analyzer and the unit under test power on.

Setting the unit under test

Initialization

3. This preparesthe unit under test for signal outpuit.

This resets the current settings to the factory defaults or user-defined presets.

4. PressSHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

5. PressFREQ,1,9,1,7,.,9,5and MHz.
A center frequency of 1917.95 MHz is set.

6. PressSPAN, 0and MHz.
The frequency span is set to zero span.
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2.3.5 Measuring Burst Signalsin the Time Domain

7. PressLEVEL, 5and GHz(+dBm).
Thereference level is set to +5 dBm.

Fri 1999 Apr 9 21:25
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Figure 2-73 Burst Signal in the Time Domain

8. PressSWEEP, SWP Time AUTO/MNL(MNL), 5 and kHz(ms).
A sweep time of 5 mseciis set.

Fri 1999 Apr 9 21:26
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Figure 2-74 Burst Signal in the Time Domain
Setting the video trigger
9. PressTRIG, Trig Sourceand Video Trig.

Video is selected.
Thetrigger level mark (- ) is displayed on the |eft edge vertical axis.
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2.3.5 Measuring Burst Signalsin the Time Domain

Fri 1999 Apr 9 21:30
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Figure 2-75 Burst Signal in Synchronization with the Trigger Signal

S AN

10. Adjuststhetrigger level to 70% using the knob.
Setting the leading edge of awaveform

11. PressSWEEP, 5, 0 and Hz(ps).
A Sweep time of 50 psec is set.

12. PressTrig Delay, -, 2, 5 and Hz(ps).
The waveform is displayed 25 psec before the triggering point so you can
observe the leading edge of the burst signal.
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Figure 2-76 Measuring Bur st Signal L eading Edge
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2.3.5 Measuring Burst Signalsin the Time Domain

Setting the trailing edge of awaveform

13. PressTrig Delay, 5, 7, 5 and Hz(ps).
Thewaveformisdisplayed 575 psec after the triggering point so you can observe
the trailing edge of the burst signal.
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Figure 2-77 Measuring Burst Signal Trailing Edge
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2.3.6

2.3.6 Pass/Fail Judgments Using the Limit line Function

Pass/Fail Judgments Using the Limit line Function

Pass/fail judgments for traces on the screen can easily be made by storing the upper (Line 1) and lower
(Line 2) limit values using the limit line function.

Power on
1.  Turnthe power on.
Connecting the input signal cable
2. Connect the calibration signal used in the measurement.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

3. PressSHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

4. PressFREQ, 3,0and MHz.
The center frequency is set to 30 MHz.

5. PressSPAN, 2,0and MHz.
A frequency span of 20 MHz is set.

6. PressLEVEL, 0and GHz(+dBm).
Thereference level is set to 0 dBm.
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2.3.6 Pass/Fail Judgments Using the Limit line Function

2-80

Setting the limit line

Each limit line uses the datain the table.

Table 2-4 Setting Limit Line 1

Frequency Level
1 22 MHz -70dBm
2 27 MHz -70dBm 5
3| 285MHz -5dBm 1
4 31.5MHz -5dBm
5 33 MHz -70dBm
6 38 MHz -70dBm
Table 2-5 Setting Limit Line 2
-60 r-e
Frequency Level 70 1 I\
1] 22MHz ~95 dBm ,' ‘|
2 29 MHz -95dBm Bl e 4 e e — -
3 29.5 MHz -60 dBm
4| 305MHz -60 dBm I ————t—— I
5 31 MHZ 95 dBm 22 27 28 29 31 32 33 38
6 38 MHz -95dBm
7. PressPAS/FAIL, and Limit Line Edit.
The Edit menu and editor used for Limit Line 1 are displayed.
8. Press2,2and MHz
22 MHzisset in thefirst frequency entry, and the cursor movesto thelevel entry.
9. Press7,0and MHz(-dBm).

-70 dBmisset in thefirst level entry, and the cursor moves to the second row.
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10. Continue entering datainto Table 2-4, repeating steps 8 and 9.

Fri 1999 Apr 9 23:29

2.3.6 Pass/Fail Judgments Using the Limit line Function
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Figure 2-78 Screen Displayed after Limit Line 1 Data Has Been Entered

11. PresslLi

The editor is changed from the Limit line 1 mode to the Limit line 2 mode.

12. Press2,

mit Line 1/2(2).

2and MHz.

A frequency of 22 MHz is set in the frequency entry used for Limit Line 2. The
cursor movesto the level entry.

13. Press9, 5and MHz(-dBm).

A level of -95 dBmisset in thefirst level entry.

14. Continue entering datainto Table 2-5, repeating steps 12 and 13.

Fri 1999 Apr 9 23:30
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Figure 2-79 Screen Displayed after Limit Line 2 Data Has Been Entered
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2.3.6 Pass/Fail Judgments Using the Limit line Function

15. PressRETURN.
The editor for Limit line 2 is closed and the Pass/Fail menu is displayed.

Displaying the Limit Line 1 and setting the Pass/Fail criteria

16. PressLinel ON/OFF(ON).
Limit Line 1 is displayed, and then the Pass/Fail result is displayed.

Limit Line 1 displays ahigher limit for waveform data.
When waveform data values are lower than Limit Line 1, the result is Pass.
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Figure 2-80 PASS/FAIL Result using Limit Line 1 (PASS)
Displaying the Limit Line 2 and setting the Pass/Fail criteria

17. PressLine2 ON/OFF(ON).
Limit Line 2 is displayed, and then the Pass/Fail result is displayed.

Limit Line 2 displays alower limit for waveform data.
When waveform data values are higher than Limit Line 2, the result is Pass.
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Figure 2-81 PASS/FAIL Result using Limit Lines1and 2 (FAIL)
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2.3.6 Pass/Fail Judgments Using the Limit line Function

18. PressBW, VBW AUTO/MNL(MNL), 3,0 and kHz.
The VBW is set to 30 kHz.
Waveform data val ues become higher than Limit Line 2, the result becomes Pass
accordingly.
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Figure 2-82 PASS/FAIL Result using Limit Lines1 and 2 (PASS)
Setting an offset for the limit line

19. Press PAS/FAIL, and Shift X/Y(X).
Enter an arbitrary value used as the Limit Line frequency offset.
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Figure 2-83 Judgment Result after the Offset Has Been Changed (FAIL)

20. PressPAS/FAIL, Shift X/Y(Y).
Enter an arbitrary value used asthe Limit Line level offset.
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2.3.6 Pass/Fail Judgments Using the Limit line Function

Tue 1999 Aug 24 15:26
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Figure 2-84 Judgment Result after the Offset Has Been Changed (PASS)
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2.3.7 Measurements Using TG (OPT74)

2.3.7 MeasurementsUsing TG (OPT74)

Band-pass filter characteristics with a passband of approximately 270 MHz, are measured (both the inser-
tion loss and bandwidth are measured).

CAUTION: UNCAL messages, displayed when measuring frequency characteristicsusing thisfunction, do not
affect measurement results.

Setup

1. Connect the unit under test as shown in Figure 2-85.
R3132 Series Spectrum analyzer
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Figure 2-85 Setup for TG M easur ements
Power on
2. Turn the power on.
Initialization
This resets the current settings to the factory defaults.

3. PressSHIFT and CONFIG(PRESET).
The default settings have now been reset.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

4. PressFREQ, 2,7,0and MHz.
A center frequency of 270 MHz is set.

5. PressSPAN, 1,0,0and MHz.
A frequency span of 100 MHz is set.

6. PressLEVEL, 0and GHz(+dBm).
The reference level isset to 0 dBm.
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2.3.7 Measurements Using TG (OPT74)

7. PressLEVEL, dB/divand 2dB/div.
The amplitude scale (vertical axis) graduation is set to 2dB/div.

8. PressTG, TG Level, 5and MHz(-dBm).
The output level of the tracking generator is set to -5 dBm.

9. PressTG and Execute Normalize.
The normalization calibration is performed.

Fri 1999 Hay 21 10:10
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Figure 2-86 M easurement Screen after a Normalization Calibration

NOTE: When you change center frequency, frequency span, reference level, level
indication scale and so on after executing a normalization calibration, sub-
sequent normalization resultswill beincorrect.

Be sureto re-execute the normalization operation if you change any of these
settings.
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2.3.7 Measurements Using TG (OPT74)

Connecting the unit under test

10. Connect the unit under test between TG OUTPUT and RF INPUT1 as shown in
Figure 2-87.

R3132 Series Spectrum analyzer
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Figure 2-87 Connecting the Unit under Test
Setting the sweep time

Set a sweep time long enough to not affect the trace.
Inthis step, set it to 50 ms.

11. Press SWEEP, SWP Time AUTO/MNL, 5, 0 and kHz(msec).

CAUTION: If the input signal level changes abruptly, the IF filter in this instru-
ment will not respond to this change. If this occurs, make the sweep
slow enough or the span narrow enough until the characteristics and
displayed trace are stabilized.

M easuring the insertion loss

12. Press PK SRCH.
The current marker level isthe insertion loss of the filter.

CAUTION: When theloss of the unit under test ishigh, you can take measurement
by use of an amplifier to keep the dynamic range at a moderate level.
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2.3.7 Measurements Using TG (OPT74)

Fri 1999 Hay 21 10:14
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Figure 2-88 Insertion L oss M easurement Screen

Measuring a Bandwidth of 3 dB
This measurement is taken under the same conditions as the insertion loss..
13. PressMEAS, XdB Down, 3, GHz(+dBm) and XdB Down.

Two markers are displayed on both sides 3 dB down from peak.

The filter bandwidth of 3 dB is displayed in the level field of the marker fre-
quency
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Figure 2-89 3-dB Bandwidth M easurement Screen
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2.38

2.3.8 Spectrum Mask Measurement

Spectrum Mask M easur ement

The ACP is measured using the ratio of the adjacent leakage power to the total power on the full screen,
while the spectrum mask is measured using theratio of the adjacent channel power to the power within the
BS (specified bandwidth) on the full screen. In addition, the near band spurious spectrum can be measured
because the power relative to the power at the marker point can be measured by setting an adjacent chan-
nel’sBSto 0 Hz. It is possible to make Pass/fail judgments for the near band spurious spectrum when the
power is adjusted to the maximum power using alimit line.

In this section, the method used to measure modulating signals used for 1S-95 (cdmaOne) is described.

M easurement conditions: The signal to be measured isasignal used for cdmaOne, and has a frequency of
825 MHz and alevel of 0 dBm. Use appropriate parameter val ues to make the measurements shown below.

Setup

1. Connect the instrument as shown in Figure 2-90.
R3132 Series Spectrum analyzer
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Figure 2-90 Setup for Measuring the Spectrum Mask
Power on
2. Turnthe analyzer and the unit under test power on.
Setting the unit under test
3. Activate the signal output for the unit under test.
Initialization
This resets the current settings to the factory defaults or user-defined presets.

4. PressSHIFT and CONFIG(PRESET).
This sets the analyzer to its presets values.

Setting the Limit Line
In this example, the template compatible with 1S-95 is used to set the limit line. The

frequencies are relative to the center frequency on the horizontal axis, and the levels
arerelative to the reference position located at the highest level on the vertical axis.
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2.3.8 Spectrum Mask M easurement

2-90

10.

11.

Table 2-6 Setting Limit Linel

Frequency Level
1 -2.5MHz -54dB
2 -1.98MHz -54dB
3 -1.98MHz -42dB
4 -900kHz -42dB
5 -900kHz 0dB
6 900kHz 0dB
7 900kHz -42dB
8 1.98MHz -42dB
9 1.98MHz -54dB
10 2.5MHz -54dB

Press PAS/FAIL and Limit Line Edit.
The Edit menu is displayed.
Limit Line 1 is selected and the Limit Line 1 editor is displayed.

Press-, 2, .,5and MHz
A frequency of -2.5 MHz is set for the 1st frequency, and the cursor is moved to
thefirst level box.

Press 5, 4 and MHz(-dBm).
A level of -54 dB isset for the 1st level, and cursor is moved to the 2nd frequency
box.

Repeat Steps 6. and 7. to enter the remaining datain Table 2-6.

PressRETURN.
The Limit Line 1 editor is removed and the Pass/Fail menu is displayed.

PressX ABS/LFT/CTR(LFT) and X ABS/LFT/CTR(CTR).
The freguencies entered are set relative to the center frequency on the horizontal
axis.

PressY ABS/TOP/BOT(TOP).
Thelevels, which arerelativeto the reference position located at the highest level
on the vertical axis, are set.

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.
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12.

13.

14.

15.

16.

17.

18.

2.3.8 Spectrum Mask Measurement

PressFREQ, 8, 2, 5and MHz.
A center frequency of 825 MHz is set.

Press SPAN, 5and MHz
A frequency span of 5 MHz is set.

PressBW, RBW AUTO/MNL(MNL), 3, 0 and kHz.
An RBW of 30 kHz is set.

Press VBW AUTO/MNL(MNL), 1 and MHz.
A VBW of 1 MHz is set.

Press TRACE, Detector and Posi (or Sample).
The trace detector is set to the positive peak detector mode.

Posi : The Ref. Power of the measurement result is 6 dB higher than the
channel power, but the measurement value of the adjacent chan-
nel leakage ratio is the same as the one obtained using Sample.
This mode is used when the near band spurious spectrum is mea-
sured.

Sample: The Ref. Power of the measurement result isthe same as the chan-
nel power. This mode is used when power measurements.

Press LEVEL and adjust the data knob so that the trace peak is positioned
approximately 2 graduations below the reference level.

Press SWEEP, SWP Time AUTO/MNL(MNL), 2, 0, 0 and kHz(msec).
A sweep time of 200 msis set.

Fri 2000 Mar 17 19:33

REF 0.0 dBn
10dB/ AWrite Posi B_Blank Horm
Sweep
SWP E—
200 _ms ine
HHL
| H
r’\ Auto A1l
( \ 4
[ \ frig Dolay
W m 5 J
‘I.H] "Mn‘m ’ Gated
b bl i [l Sweep
(A il
B
jated Sweep)
7
CENTER 625.000 HHz SPAN 5.000 Hiz xt Gate In
*RBW 30 kHz  *VBW 1 MHz  #SWP 200 ms  ATT 10dB (1]}

Figure2-91 A Trace Used with 1 S-95

Setting the channel spacing and specified bandwidth

The channel spacing and specified bandwidth, which are compatible with 1S-95, are

Set.
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2-92

19.

20.

21.

22.

23.

24,

25.

26.

27.

PressPOWER MEASURE, 1/2_more and Spectrum Mask.
Limit Line 1 is displayed and the frequency span is optimized using the previ-
ously set channel spacing and specified bandwidth.

Press SPAN, 5and MHz
A frequency span of 5 MHz is set again.

Press POWER MEASURE and CS/BS Setup.
The dialog box used to set the channel spacing and specified bandwidth is dis-

played.

Press1, .,2, 3and MHz
A carrier bandwidth of 1.23 MHz is set. The cursor is moved to the 1st channel’s
Channel Space.

Press9, 0, 0 and kHz.
The 1st channel’s channel spacing is set to 900 kHz. The cursor is moved to the
1st channel’ s Band Width.

Press0 and Hz.
The 1st channel’ s specified bandwidth is set to 0 Hz. The cursor is moved to the
2nd channel’s Channel Space.

Press1,.,9,8and MHz.
The 2nd channel’ s channel spacing is set to 1.98 MHz. The cursor is moved to
the 2nd channel’ s Band Width.

Press0 and Hz.
The 2nd channel’ s specified bandwidth is set to 0 Hz.

Fri 2000 Mar 17 19:35

REF 0.0 dBn WKR 824.100 WHz
10dB/ AVWrite Posi B _Blank Horm -64.97 dBm
CS/BS Setup
i Tilyquist
Filter
Z
T5/B5 Setup Insert
Line
............... Carrier Band Width : 1.230 HHz ] [l
[ o] [ Band Width ] Delote
1. 900.000 kHz 0 Hz Line
e IS 1.980000 Wiz 0 nz | [ I
Sort
R I O D B
4.
CENTER 8| 5.
*RBY 3 |
Spectrun Hask  (BHS Detection) =
Ref. Power —4.,41dBm (362. 0uW) Table
[cH] [Lover (B)] 7/  [Upper (dB)] o
1: -60.56dBc / —-59,. 43dBc BS Window
2: —-72.083dBc / —-71.60dBcC

Figure 2-92 CS/BS Setup Dialog Box

PressRETURN.
The CS/BS Setup dialog box is closed.
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M easurements Using the Spectrum Mask Function

28. Two markers are displayed at both of the adjacent channel positions for each
sweep, and aratio of the channel leakage power to the channel power within the
carrier bandwidth is displayed for the corresponding adjacent channel.

Fri 2000 Mar 17 19:36

REF 0.0 dBn HKR 524.100 WHz |
10dB/ AWrite Posi B_Blank Horm -62.34 dBn
Spect Mask
1 |
CS/BS
" -M Setup
Z Hyquist
ﬁ‘ Filter
ll Setup
|
< W
eyt T
2 Results
PARS
N
CENTER 625,000 Wz SPAN 5.000 Wiz “Paraneter
¥RBW 30 kHz  #VBW 1 MHz _ *SWP 200 ms _ ATT 10dB %
Spectrum Mask (RMS Detection)
Ref. Power —4,39dBm (363.9uW)
[CH] [Lower {dB)] 7 [Upper {dB)] ]
1: -57.95dB¢ / —-59,02dBc¢ TSpectrum\\
2: —-73.34dBc / —-73.90dBcC Ml;]FSFk

Figure 2-93 Spectrum Mask M easur ement Screen
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2.3.9 Measuring Output LevelsUsing the Softwar e lmage Suppr ession function (OPT 16
thru OPT19)

Frequenciesand output levels of aVV CO unit are measured after unnecessary image signals have been elim-
inated using the Software Image Suppression function.

M easurement conditions: The measurement target isaV CO unit with afrequency of 92 GHz and an output
level of -15 dBm. OPT19 (Frequency range: 75 to 110 GHz) is used as the external mixer.

Setup
1.  Set uptheinstruments as shown in Figure 2-94.
R3182 Spectrum analyzer
EEE—1
EE E=5s28
O @ O00O0
|J1 Waveguide
External mixer (OPT19) Unit under test
(92 GHz VCO)
Figure 2-94 Setup for measuring VCO Output Levels
Power on

2. Turnthe instrument power on.
Initializing the set conditions
This resets the current settings to the factory defaults.

3. PressSHIFT and CONFIG(PRESET).
The factory defaults are loaded.

Setting the measurement conditions

Load the frequency correction data using the same procedure described in Section
2.2.15, “External Mixer (OPT16 thru OPT19).” After data has been loaded from the
floppy disk, the mixer is automatically set to External Mixer Mode, and the settings
corresponding to the external mixer being used are also set automatically.

In this example, the file name WHMB10 is |oaded.

External Mixer Mode is turned on, and a frequency range of 75 to 110 GHz is dis-
played on the screen because a frequency band of 9 has been set.
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Hor, 2811 Jum 4 1B

AT 4 i
| L T Ak ibe Hors O Disd  Wam

BTART 5 o e A8 1) o) e
LA ] i Lo il A T e  =ATT T
R0, -1 R TR

Figure 2-95 M easur ement Signal with an Image Signal

4.

Press RETURN and I mage Suppress ON/OFF(ON).
Image Suppression function is turned on, and the output signal from the unit
under test is displayed after the image signal has been eliminated.

Hors S81L Jun & [T

LUEE T
f L T Al ibe  Hors 0 Dised  Form

BTRET 5 e e ST 1) e e
LR 3 i = i S HH0 e =& TT Vi
SRR W DT R TRS g

Figure 2-96 M easurement Signal with the Image Signal Eliminated

Examining signals using the ZOOM function

5.

Press DISPLAY, Multi Screen and Zoom.

A waveform with the image signal eliminated is displayed on the A screen
(upper), and awaveform without the image signal eliminated is displayed on the
B screen (lower).

The Zoom window is displayed on the A screen, and the Zoom Position is ready

to be entered.

Press9, 2 and GHz.
The window position is set to 92 GHz.
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7. PressZoom Width, 3, ., 5and GHz.
The window width is set to 3.5 GHz.

8. Press Screen A/B(B) and PK SRCH.
The peak search function displays a marker on the peak of the output signal from
the unit under test.
Thelevel and frequency of the output signal is displayed in the marker area.

Fri 38l Jue 0 IHSS
AT b4 i
(L% Ih) A_r ke Hors i
BTG T CEE EIE 10 B
PEE T EHr W 1 W T WK pep  AETT VTR
B B3 e HEA ML, DO
po T Vb il Haww ~1h, 6 e

—'J-m—q ;,, -
BTAET 5020 e Sl 5105 e o
LR T i L i N, B =5 IT Tisk Faaat
SR L D1 R DR Chagee

Figure 2-97 Softwar e | mage Suppression Function in Split Screen Mode
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2.3.10 FM Demodulation Function (OPT73)

This section explains how to measure FM modulation signal characteristics (FM deviation, sensitivity and
linearity measurements).

M easurement conditions: The signal to be measured is a triangle modulation signal (of an FM frequency
of 10 Hz, and an FM deviation of 2.6 kHz) with a center frequency of 200.003 MHz, alevel of 0 dBm.

Use appropriate parameter values to make the measurements shown below.
Setup

1. Connect the analyzer and the unit under test as shown in Figure 2-98.

R3132 Series

Spectrum analyzer Ex_ternal
Trigger
S EeEE—~= ‘/’\ Trigger output
E%%E Unit under
o 0000 test

Figure 2-98 Setup for M easurements Using the FM Demodulation Function
Power on
2. Turnthe analyzer power and the unit under test power on.
Initializing the set conditions
This resets the current settings to the factory defaults.

3. PressSHIFT and CONFIG(PRESET).
The factory defaults are loaded.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

4, PressFREQ, 2,0,0,.,0,0,3and MHz.
A center frequency of 200.003 MHz is set.

5. PressUTILITY and FM Demod.
The FM demodulation function is turned on.

6. PressDemod Cal and All.
The calibration prior to an FM demodulation measurement is performed.
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CAUTION: To make accurate measurementsincluding calibrations, let theinstru-

ment warm up for at least 30 minutes after the power has been turned
on.

7. PressReturn, Range, 1 and kHz.
The frequency scale (vertical axis) isset to 1 kHz/.

NOTE: A frequency range of 500 kHZ/ or more can be used if an external mixer is
used. In addition, the value of RBW varies according to the frequency range
used. The settable value of RBW for each frequency range is as shown in
Table 2-7.

Table 2-7 Relationship Between Frequency Range and the Value of RBW

RBW (Thevaluein bold script is set when the frequency

Frequency range range is switched)

50 MHz/ to 500 kHz/ | Cannot be set (displayed as***)

250 kHz/ to 25 kHz/ 10 MHz and 3 MHz

10 kHz/ to 1 kHz/ 1 MHz, 300 kHz, 100 kHz, 30 kHz and 10 kHz

8. PressSWEEP, SWP Time AUTO/MNL(MNL), 2, 0, 0 and kHz(msec).
The time scale (horizontal axis) is set to 200 msec.

9. PressTRIG and Ext Trig.
The trigger source is switched to the external trigger.

10. PressBW, VBW AUTO/MNL(MNL), 1 and kHz.
The VBW issetto 1 kHz.

FM deviation measurement

11. PressUTILITY and Deviation.
FM deviation, positive peak deviation, negative peak deviation, and repetition
frequency are displayed in the lower part of the screen. In addition, the display
lineis displayed in the center of an FM deviation.
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Thu 2001 Aug 9 12:16

REF 0.0 dBn DL 200.003149 HHz MK4 -50.00 ms
LkHz/ AMrite Smpl B _Blank Smpl 5.199 kHz
v Deviation
RANGE R
tkHz/ o2
Delta ¥
Y
CENTER 200.003000 MHz SPAN 0.000 kHz
*RBY 1 MHz *VBW 1 kHz #SWP 200 ms  ATT 10d4B
Deviation
(P-P) /2 2.60@ kHz
+Peak +2.748 kHz ]
—Peak —2.451 kHz heviati N
eviation
Rep.Freq 12 Hz OFF

Figure 2-99 FM Deviation M easurement

12. PressDeviation OFF.
The FM deviation measurement function is turned off.

Sensitivity Measurement

The sensitivity measurement cal culates the AF/AT of trace data, and displaysit. AT is
determined by Aperture as shown in the formula bel ow:

AT = Sweep time x Aperture [%)]
The unit of the vertical axisis[Hz/mg/] for afrequency range of 1 MHz/ or more, and
is[Hz/¢/] for afrequency range of 500 kHz/ or less. The value of the vertical axis (sen-

sitivity range) is optimized according to the frequency range and sweep time used.

Fri 2001 Aug 10 08:49

REF 0.0 dbn
POOKHz/s/ A _Write Smpl T
- J J Sensitivity
1
| | Sens Range
’ f ———
I |
[ | 1
] |
| |
\’ |
[ I B
CENTER 200000000 Wiz SPAH 0,000 KNz ‘l““ert“re *
#RBW 1 MHz  #VBW 1 kHz  #SWP[200 ms  ATT 10dB
REF 0.0 dBm
2.5kHz/ A_Write Smpl
RE
.
AT
Ay
CENTER 200.000000 HHz SPAH 0.000 kiz
SREW 1 MHz  #VBW 1 kHz  #SWP 200 ms  ATT 10dB

Figure 2-100 How to Calculate the Sensitivity
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13.

14.

15.

Press Sensitivity and Sens Range.
Thetrace is switched to awaveform obtained by differentiating an FM demodu-
lated waveform.

Pressw and w .
The vertical axisis magnified in two positions.

Press Aperture %, 3 and Hz.
The differential section along the horizontal axisis set to 3%.

Thu 2001 Aug 9 12:19

REF 0.0 dbm
100kHz/s/ & _Write Smpl B_Blank Smpl
- ] Sensitivity
APERTURE T
3 v Sens Range
———1
‘P B

r\ / / ‘ Aperture %

X

=
ensitivit:
OFF

CENTER 200.003000 MHz SPAH 0.000 kHz
*RBY 1 MHz #VBYW 1 kHz *SWP 200 ms _ ATT 10dB

Figure 2-101 Sensitivity M easurement Screen

16. PressDISPLAY, Multi Screen and T/T.

2-100

The screen display is switched to Separate Screen Mode. The sensitivity is dis-
played in the upper part of the screen and a normal demodulation isdisplayed in
the lower part of the screen.

NOTE:  Alwaysset the samefrequency for the upper and lower screenswhen the sen-
sitivity is displayed in T/T Mode.
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Firri 2001 Aug 17 01:51
REF 0.0 dBm |
100kHz/s/ & Write Smpl /T
- Hul ti Scrn
rocknz/s/ I:
1.3 111 £ £
IO EAS Y Zoom
i i ! I = R
i i B}
F/Y
CENTER 200.003000 MHz SPAN 0.000 kHz T
REW 1 MHz  #YBW 1 kHz  *SWP 200 ms  ATT 10dB
REF 0.0 dBm
1kHz/ A_Write Smpl
Screen
G ]
7
CENTER 200.003000 HHz SPAN 0.000 kHz Screen
#RBW 1 MHz ~ #UBW 1 kHz  *SWP 200 ms  ATT 1048 Reset

Figure 2-102 Simultaneously Displaying Sensitivity and Demodulation

17. Press Screen Reset.
The screen display is switched to Full Screen Mode.

18. PressUTILITY and Sensitivity OFF.
The sensitivity display function is turned off.

Linearity Measurement

The linearity measurement displaysthe difference between the trace and the reference
line. The reference line can be set in two ways. oneisto manually set with Offset and
Slope, and the other is to automatically set with the Auto Adj function. In addition, if
the measuring window is used, Offset and Slope are automatically adjusted to the val-
ues specified in the measuring window.

Fri 2001 Aug 10 10:06
REF 0.0 dBn
2.5kHz/  A_Write Smpl FMLN
Linearity
Auto
adj
H
Sample
Points
IE
Dffset
CENTER 1.000000000 6Hz SPAN 0.000 kHz adj
$REY 1 MHz  #VBW 10 kHz  #SWP 500 ps  ATT 10dB
REF 0.0 dBn B
2.5kHz/ & Write Smpl Slope
‘ adj
B
W{Linearity
WITM| OFF
% ope (M| OFF |
& Offset \
\ " Screen
e | & |
ine = S
CENTER 1000000000 Gz SPAN 0,000 Kiz Lin Setup
¥RBW 1 MHz  *VBW 10 kHz  #SWP 500 ps  ATT 10dB Quit
TP501

Figure 2-103 Setting Offset and Slope Used for Linearity M easurements
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2-102

Fri 2001 Aug 10 10:07

REF 0.0 dBm
2.5kHz/ A_Write Smpl FHMLH
Linearity
Auto
Adj
e H
Sample
Points
B
Offset
CEHTER 1.000000000 GHz SPAN 0.000 kHz adj
#RBY 1 MHz #/BW 10 kHz  *SWP 1 ns ATT 104B
REF 0.0 dBn T
2.5kHz/ A Mrite Smpl Slope
Adj
B
Linearity
ot Stope
Ly "5
Screen
: N &

CEHMTER 1.000000000 GHz

7 N
SPAN 0.000 Kiiz Lin Setup
FRBW 1 Miz  *VBW 10 kHz #SWP 1ms  ATT 10dB Quit
TP501

Figure 2-104 Setting Offset and Slope when Using the M easuring Window

19.

20.

21.

22.

PressDISPLAY, Measuring Window and Marker Couple ON/OFF(ON).
The measuring window is displayed, and the range used to measure the linearity
is set.

PressUTILITY, Linearity and Auto Adj.
The reference line is calculated from a trace in the measuring window using the
least-square method.

Press Linearity ON/OFF(ON).

The difference between the trace and the reference line is displayed on the screen,
and the minimum and maximum differences are displayed in the lower part of the
screen.

Thu 2001 Aug 9 12:32

REF 0.0 dBm MK4 18.00 ms
1kHz/ A_Write Smpl 474 Hz FMLH
- Linearity
Auto
P Adj
H
Sample
Points
CENTER 200.003000 MHz SPAN 0.000 kHz
#RBY 1 MHz  #UBW 1 kHz  #SWP 200 ms  ATT 10dB  Offset
EF 0.0 dBm
kHz/ A_Write Smpl Adj
TRANGE * Siope
LileH=Z fAdJ
B
Linearity
IOFF ]
ENTER 200.003000 HHz SPAH 0.000 kHz € ecreen
*RBY 1 MHz #BW 1 kHz *SWP 200 ms _ ATT 10dB
Linearity Error EI“J
Max +459 H=z Lin Sotu
Min —16 H=z Quit
L—

Figure 2-105 Linearity M easurement

PressLin Setup Quit.
The screen display is switched from Separate Screen Mode to Full Screen Mode.
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23. PressLinearity ON/OFF(OFF).
The linearity function is turned off.
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2.4 Other Functions

24.1

2-104

Using Floppy Disks

The spectrum analyzer is equipped with a 3.5-inch floppy disk drive. Y ou can savetext data (settings, trace
data and correction data) and BM P data (bitmap files) to floppy disks using this drive. The data on floppy
disks can be accessed from personal computers.

The following floppy disk formats can be used: 3.5-inch DD 720KB, HD 1.2 MB and 1.44MB (MS-DOS
format compatible).

(1) Write-protecting the Floppy Disk

This prevents you from accidentally initializing or overwriting a floppy containing
previously saved data.

The write protect tab is located in the lower right hand corner of the floppy disk.

To write-protect adisk, slide the tab downwards to the other end (a hole appears).

To disablewrite protection, dide the tab upwardsto the original position until the hole
isno longer visible.

Write-protect Unprotected

Figure 2-106 Floppy Disk Write Protection
(2) Inserting Floppy Disks

1. Insert afloppy disk into the floppy disk drive with the label surface up.
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(3) Removing Floppy Disks

1. Verify that the lamp on the drive is not lit and then remove the disk.

CAUTION: Do not remove the floppy disk whilethe drivelamp islit, sincethisindi-
catesthat floppy disk isbeing accessed. I f you remove the disk whilethe
disk is being accessed, you may damage the data contained on the disk.

2. Pressthe gject button.
The floppy disk is gjected from the drive.

3.  Removethedisk from thedrive.
(4) Initializing Floppy Disks

To prepare afloppy disk for use with the spectrum analyzer, use the following proce-
dure.

CAUTION: Only HD floppy disks can be formatted on this spectrum analyzer. Do
not try to initialize DD floppy disks.

1. Makesurethefloppy disk is not write protected.

CAUTION: When you format a floppy disk, all data on the floppy is erased. If you
wish to save any data currently on the disk, backup the data first.

2. Insert the floppy disk into the floppy disk drive.
3. PressCONFIG, /2 more, and Format FD.

The F.Disk dialog box appears.
Confirm or Cancel can be selected using the step keys or data knob.
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Fri 1999 Hay 14 16:29
REF 0.0 dBm
10dB/ A_¥Write Horm B_Blank HMHorm

Config

T
Format
FD

{ :Date/T ime |
N 4 pattarn
// \ Revision

' | T T A T
Confirmation
8
Format Floppy-Disk ? Default
Config
. Confirm =
H ; ; i
CENTER 30.00 HAz SPAN 20.00 HHz 2/2,more
RBW 300 kHz VBW 300 kHz  SWP 20 ms ATT 10dB
=

Figure 2-107 Screen for the F.Disk Menu

4. Select Confirm and then press the ENTER(HZ) key.
The floppy disk is formatted with the MS-DOS 1.44MB format.
While the floppy disk is being formatted, the access lamp turns on. This proce-
dure takes approximately one minute.

5. When the spectrum analyzer does not need to be initialized, select Cancel and
then pressthe ENTER(HZ) key.
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24.2 Savingor Recalling Data

(1) Saving Data
Data which can be saved to internal memory or to afloppy disk includes the following:
* measurement conditions

* Tracedata

NOTE: Onlythetrace data on the screen is saved. For example, if traces A and B are displayed, both of
them are saved.

* Antennacorrection data

* Normalize data

e Limitlinedata

* Thelevel valuesfor trace data

e Channel table data

*  Spurious measurement table data

e LossFreqtable data
To save data, use the following procedure:

1. PressSHIFT and RECALL (SAVE).
The Save menu and the file list are displayed.The file list can be scrolled up or
down one page at atime using the step keys.

2.  PressDevice RAM/FD.
This selects either RAM (internal memory) or FD (floppy disk) asthe file desti-
nation.

NOTE: FD cannot be selected if a floppy disk is not present in the floppy disk drive.
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Fri 1999 HMar 12 14:21

FEF 0.0 dBm
10dB/ AMWrite Morm B _Blank Horm
Save
SAVE EILE T
EIL-EO0 1
f gy S g Fi Save
TR
\ H
Save Item
g
e fLtimLr e |
R LR L T T R A b0
CENTER 0 KRz SPAN 1.000 Wiz Protect
RBW 10 kHz __ VBW 10 kHz __SWP 20 ms ___ ATT 10dB
File List (FD:/SYRCL ... 1339904 bytes free 4
FILEOO < FILEOO.DAT > Delete
0 bytes  RW ([
Setup: [ Rename
Trace: Al B la/e
&
ANT Corr: i Change
Nornal ize: [ Title
Linit Line: 3 —
Loss Freq: G Device

Figure 2-108 Screen Display Showing Floppy Disk asthe Destination
Selecting the data to be saved

3. PressSaveltem.
The Save Item dialog box is displayed.

4. Select the data you want to save from the Save dialog box.

Setup ON/OFF . current settings
Trace ON/OFF . Trace data being displayed
Ant Corr ON/OFF . Corrected antenna data

Norm Corr ON/OFF : Normalization calibration data (available only when
equipped with OPT74).

Limit Line 1/ 2/ 1/2/ OFF:Limit Line data

Loss.Freq ON/OFF  : LossFreqtabledata(Enabled only whenthe OPT 16,
17,18 or 19isinstalled.)

Trace Level ON/OFF : level values for the trace data (available when trace
datais being saved)

Channel ON/OFF : Channel table data

Spurious ON/OFF : Spurious measurement table data
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Fri 1999 HMar 12 14:22

REF 0.0 dBm
10dB/

AMWrite Morm B _Blank Horm
Save
1
1
T Save
TR
\ H
Save Ttem Setup Save Item
[oFF] XN
ISR s | e
trace: rotect
CENTER 0 kHz . 0 HHz rotec
g ant Corr:

BW 10 kHz VB!
File Horm Corr: % ﬁ) 3
Limit Line: A Delete

Loss :Freq: [
fss-tred L] 0 bytes RW | [[5

Trace Level: T Rename

Channel: A U e

Spurious: ] B Change
ormalize: o Title

Limit Line: i 2 =
Loss Freq: G Device
| ——

Figure 2-109 Display for Selecting the Data to be Saved

5.

Choosing the file name

6.

Saving data

Press Save | tem.
The Save menu is closed.

Select the file name you want to save your data under using the data knob.
When the fileis being saved to RAM, the file names appear as REGOO or above.
For floppy disks, the file names start from FILEQOO and continue with 01, 02 etc.

NOTE: In the above example a file number is used instead of a file name, but you
can use an arbitrary file nameif desired. For information on how to set file
names, refer to Section 2.4.5.

Press Save.
The data has now been saved.
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2-110

Fri 1999 War 12 14:24

REF 0.0 dBm
H0dB/

A_Write Horm B_Blank Horm
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\ 2
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b e B i (=
sty g NS e i
CENTER 0 kiz SPAN 1.000 Wiz Protect
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FILE0O [ < FILECD.DAT > Delete
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e

Figure 2-110 Display after Data has been Saved to a File

(2) Protecting Data

To prevent someone from accidentally initializing or overwriting data, you can use the file protec-
tion feature.

To protect files using this feature, use the following procedure;
Selecting the file source

1. PressSHIFT and RECALL (SAVE).
The Save menu and file list are displayed.

2. PressDevice RAM/FD.
Select either RAM (internal memory) or FD (floppy disk).

Choosing thefile
3. Select thefile from thefilelist using the data knob.
Protecting the file
4. PressProtect.
The selected file changes from RW (read or write) to RO (read only), indicating

that data protection has been enabled.
Pressing Protect again disables protection, and the setting changes back to RW.
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Fri 1999 War 12 14:32
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File List (FD:/SVRCL ... 1195520 bytes free) 4
FILEOD < FILEOL.DAT > Delete
FILEOL 1999/03/12 14:30
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ANT Corr: ] Change
Hormal ize: ] Title
Limit Line: 1z k72| |5
Loss:Freq: IE Device
| —

Figure 2-111 Screen Display Showing File Protection Enabled

(3) Loading Data

The saved conditions and trace data can be used for measurements. Use the following procedure to
access this data.

Selecting the file source

1. PressRECALL.
The Recall menu and filelist are displayed.

2. PressDevice RAM/FD.
Select either RAM (internal memory) or FD (floppy disk). For this example, FD
is selected.
Selecting the file

3. Select thefile from the file list using the data knob.
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2.4.2 Saving or Recalling Data

Fri 1999 Har 12 14:35

REF 0.0 dBn
10dB/ A Write Horm B_Blank HNorm
Recal |
RECALL FILE T
FILEG1 \
Ll Y Ay I Recall
) \\
H
\\ List
S L_ov N
WA R IO W TN TR LTV P T ‘
L LR LR LR LS R A B S L
CENTER 0 Kz SPAN 1.000 Hilz
RBY 10 khz _ VBW 10 kHz __SWP 20 ms __ ATT 10dB
File List {FD:/SYRCL ... 1156608 bytes free)
FILEOO < FILEO1.DAT >
FILEO1 1999/03/12 14:30
FILEO2 10956 bytes RO
Setup: FIE
Trace: ] ENE 1R
ANT Corr: [
Hornal ize: [
Limit Line: 12 57| =
Loss Freq: oN Device

Figure 2-112 Screen Display Showing the Selected File
Recalling the data

4. PressRecall.
The data from the selected file is loaded into the spectrum analyzer.

Fri 1999 HMar 12 13:03

REF 0.0 dBn
10dB/ A_View HNorm B_Blank Horm
Recal |
RECALL FILE T
FILEA1 Recall
’ List
7 .
CENTER 20.00 WHz SPAN 50.0 WHz Device
RBW 300 kHz _ VBW 300 kHz SWP 20 ms  ATT 10dB RAM

Figure 2-113 Screen Display showing Recalled Data

NOTE: When thetrace data isread onto the screen, the trace mode is automatically
set to the View mode.
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(4) Deleting the Data

2.4.2 Saving or Recalling Data

Data which has been saved to internal memory or to a floppy disk can be deleted. To delete data
files, use the following procedure.

Selecting the file source

Choosing thefile

Deleting the data

1

PressSHIFT and RECALL (SAVE).
The Save menu and file list are displayed.

Press Device RAM/FD.

Select either RAM (internal memory) or FD (floppy disk). For this example,

select FD.

Select the file from the file list using the data knob.

Fri 1999 Mar 12 14:36

REF 0.0 dBm
10dB/

AMWrite Morm B _Blank Horm
Save
SAEVE FILE T
EIL-EO0 i
f gy S g i Save
3
\\ =
Y Save Item
\ H
A T e e e | o
CENTER © Kiiz SPAN 1.000 Miiz Protect
RBW 10 kHz __ VBW 10 kHz __ SWP 20 ns___ ATT 10dB
File List (FD:/SYRCL ... 1117696 bytes free) 4
FILEOD < FILE00.DAT > Delete
FILEO1 1999/03/12 14:23
Em—
FILEO2 4934 bytes  Rw | [[5
Setup: m Rename
Trace: 4 |[B |[A78]
B
ANT Corr:  [Igg[ON] Change
Hornal ize: [ Title
Limit Line: 1 [z ]ir2
Loss Freq: oN Device
I

Figure 2-114 Screen as Shown when Deleting a File

4.

Press Delete.
The datain the selected file is deleted.
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2.4.2 Saving or Recalling Data

Fri 1999 Mar 12 14:37

REF 0.0 dBm
10dB/

A_Write Horm B_Blank Horm
Save
SAVE EILE T
FTL o4 \
| i A iy = % i i Save
PN
\\ EEEE—
Ay Save Item
) A
et e o e Pt (I
vt Al o gt
CENTER 0 kHz SPAN 1.000 Hiz Protect
RBW 10 kHz __ VBW 10 kHz __ SWP 20 ms __ ATT 10dB
File List (FD:/SYRCL ... 1083904 bytes free 4
FILEO1 < FILEOL.DAT > Delete
FILEOZ 1999/03/12 14:30 | [le—o=2
10956 bytes RO | [[5
N i o | Renane
Trace: | ~ [IEREE
&
ANT Corr: [ Change
Nornal ize: [ Title
Linit Line: 1 =
Loss:Freq: IE Device
L |

Figure 2-115 Screen as Shown after Deleting File Data
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24.3

2.4.3 Outputting Screen Data

Outputting Screen Data

Y ou can save screen datato a floppy disk, or print it out when needed. When outputting screen data, you
can use any key except the COPY key. Y ou can resume using this key after the data has been output.

(1) Savingto aFloppy Disk
Screen datais saved in BMP (bitmap file) format.

Inserting a floppy disk
1. Insert afloppy disk into the floppy drive.

Selecting the destination

2. Press CONFIG, Copy Config and Copy Device PRT/FD(FD).
The FD is selected as the destination of the screen data.

Fri 1999 Har 12 13:17

REF 0.0 dBm
10dB/ AVWrite Morm B _Blank Horm
Copy Config
1
Printer
H
File
l e
Device
CENTER 30.00 Hiiz SPAN 50.0 Wiz | Change
RBYW 300 kHz  VBW 300 kHz  SWP 20 ms ATT 10dB | Title

Figure 2-116 Screen Display Showing Floppy Disk as the Specified Destination

3. Press COPY after displaying the screen data to be saved. The access lamp
remainslit whilethe screen datais being saved to disk, and goes out when thefile
has been saved.

CAUTION: Do not remove the floppy disk while the access lamp is lit, since the
floppy disk is being accessed. If you remove the disk while the disk is
being accessed, you may damage the data on the disk.
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2.4.3 Outputting Screen Data

(2) Printing screen data
Y ou can send data to a Centronix compatible printer attached to the paralel interface.

NOTE: Theoutput resolution of the spectrum analyzer is 180 dpi. A printer that uses a resolution which
isnot a multiple of 180 dpi may print with streaks.

Compatible printers use ESC/P, ESC/P-Raster or HP PCL . Compatible printers use ESC/P, ESC/P-
R or HP PCL (there may be a certain restrictions depending on the printers used).

ESC/P: Epson Standard Cord for Printer

ESC/P-R: Epson Standard Cord for Printer Raster mode
HP PCL: Hewlett Packard Printer Command Language
Suggested printers are listed in Table 2-8.

Table 2-8 Recommended Compatible Printers

Manufacturer Model

Epson PM-750C *1, PM-2000C, PM-770C *1, PM-800C * 1,
EM-900C *1, PM-780C *1, PM-880C * 1, PM-900C *1

Hewlett Packard DeskJet 694C *2, DeskJet 880C *2

Cannon BJC-410J, BJC-420J, BJC-430J, BJM70

NOTE: Only ESC/P-R and HP PCL are available for color printing.
*1 indicates that ESC/P-R isused for color printing.
*2indicates that HP PCL isused for color printing.

Connecting the printer

1. Connect the printer to the PRINTER connector on the rear panel using the IBM-
PC compatible cable provided.

CAUTION: Only connect the cable after turning off both the spectrum analyzer and
printer power or you may damage the analyzer.

Selecting a destination for the screen data

2. Press CONFIG, Copy Config and Copy Device PRT/FD(PRT).
Screen datais sent to the printer (PRT).

Control codes and print mode setup

3. Press CONFIG, Copy Config and Printer.
The Printer dialog box used to set the control codes and print mode appears.
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Printing

2.4.3 Outputting Screen Data

Fri 2001 Aug 17 16:25

REF 0.0 dBm
od

10dB/ A_Write Horm B_Blank Horm
Copy Config
1
Printer
2
File
11
Printer
5-Color_S][5-Colar |
IIEHHEIIIIIIHHHIEIIIIIHHHI!II
Printer Command : [ ESC/P ESC/P—R
Menu Print H “
Paper Feed = ¢ N § plopy
evice
I craree |
CENTER 30,00 Wiz SPAN 50.00 Wiz Hl Change
REW 300 kHz  VBW 300 kHz  SWP 20 ms  ATT 10dB Title

Figure 2-117 Printer Setup Screen

Display the screen you wish to print out, and then press COPY.
The screen datais sent to the printer. The time required for the data to print out
depends on the mode and printer used.

NOTE: Press SHIFT, COPY and Abort to abort printing after Copy has been
pressed.
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2.4.4 Setting Date and Time

24.4 Setting Dateand Time
This section explains how to set the date and time for the spectrum analyzer. In the following example, a
time and date of 1:35 pm Mar 18 1999 is set.
Setting the date and time

1. PressCONFIG, 1/2_more and Time/Date.
The Time/Date dialog box appears.

Thu 1999 Mar 18 13:35

REF 0.0 dBm
10dB/ AMWrite Morm B_Blank Horm
Config
1
Format
FD
2
Date/Time Date/Tine
Year H 1999 <
=
Honth - Color
by Pattern
Hour H 13 B
Hinute : Hevieton
[T [ SHORT
Order : MDY DHY
. |
3
Default
Config
: ] i i —_—
CENTER 30.00 Hiz SPAN 50.00 Hiiz 2/2 ,more
RBW 300 kHz VBW 300 kHz SWP 20 ms ATT 10dB

Figure 2-118 Time/Date Menu

2. Select Year, and press, 1, 9, 9, 9 and HZ(ENTER).
Theyear is set to 1999.

3.  Select Month, and press 0, 3 and Hz(ENTER).
The month is set to March.

4. Select Day, and press 1, 8 and Hz(ENTER).
The date is set to the 18th.

Setting the time

5. Select Hour, and press 1, 3 and HzZ(ENTER)
Thetimeis set to 1pm.

6. Select Minute, and press 3, 5 and HzZ(ENTER).
Thetimeisset to 1:35pm.
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245

2.4.5 Setting the Screen Title

Setting the date display format

7.

Select Format, and set this function to LONG.
The format used to set the date is selected.

Select Order and set this function to YMD.
A date display mode is set.

Press Date/Time.
The Date/Time dialog box is closed.

Setting the Screen Title

This section describes how to enter your remarks for the screen data. A maximum of 30 characters, which
consist of alphanumeric and afew special characters, can be entered.

Setting titles

Press CONFI G, Copy Config and Change Title.

The Title Entry dialog box, which is used to enter aphanumeric characters and
special characters, is displayed. Thisdialog box consists of the two areas: oneis
the area in which characters entered are displayed, and the other is the area in
which the alphanumeric characters to be entered are displayed as buttons.(See
Figure 2-119).

REF 0.0 dBm ‘
10dB/ A Write Horm B_Blank Horm

Copy Config
1

Printer

2
File
iL Change Title

{00 3 1 2 5 0 2 R
u][o]lPllelRIIs| T uli ¥ dl[e]felelib]li]Lilk]
olffoll bl e 2
Al
H | (

IR el RETE

= Copy
Device

=
CENTER 1.500 GHz SPAN 3.000 GHz Change
RBY 3 MHz VBW 3 MHz SWP 20 ms  ATT 10dB Title

| I

Figure 2-119 Dialog Box Used to Enter Titles

Select the characters you wish to enter using the data knob and step keys.

The data knob is used to move the cursor horizontally in the button area; the step
keys are used to move the cursor vertically between the rows in the button area.
In this example, enter ADVANTEST1 using upper case a phabetic characters.

Move the cursor to character A, which is found on the first line, and press the
ENTER key.

Character A will be displayed in the input area within the dialog box. Note that
the cursor in this area has been shifted one place to the right.
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2.4.5 Setting the Screen Title

4. Select character B and press HZ(ENTER). Then press -(BK SP). Character B
appears temporarily in the upper part and disappears when it is corrected by
pressing -(BK SP). Note that the cursor is next to character A on the right hand
side.

5. Then enter the rest of the characters: D, V, A, N, T, E,Sand T.

6. Pressthe numeric key 1. Check to see if numeric character 1 has been entered
after the characters ADVANTEST (the final display is ADVANTEST1). Only
numeric characters can be entered directly from the numeric keys.

7. PressChangeTitle.
This closes the Title Entry dialog box, and the characters you entered are dis-
played in the upper left-hand corner of the screen.

ADVANTEST1
REF 0.0 dBm ‘
10dB/ A Write Horm B_Blank Horm

Copy Config
1

Printer

A
File

= Copy
Device

=
CENTER 1.500 GHz SPAN 3.000 GHz Change
RBY 3 MHz VBW 3 MHz SWP 20 ms  ATT 10dB Title

| I

Figure 2-120 Displaying the Screen Title

CAUTION:

1. Thedialog box closes, leaving the data you entered on the screen when you press
any key other than the numeric keys, the -(BS) key or the unit keys.

2. Anewtitlealways overwritesthe old one and is displayed in the specified area.

Deleting atitle previously set

8. Useanull line (the entire line consists of spaces) asthetitle.
A previously set title is deleted from the screen.
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3 REFERENCE

3.1 Menu Index

This chapter describes the functions of all panel and soft keys.

e Menuindex: Usethisindex as akey index to Chapter 3.

e Menu map: Shows alist of hierarchical menus on a panel key basis.

« Functional descriptions: Explains the functions of the panel and soft keys.

The panel keys are arranged in a phabetical order.

3.1 Menu lndex

This menu index is used to easily find the keys described in Chapter 3.

Operation Key Pages
AMKR = CF .o 3-12, 3-53
AMKR o CFSIED .o 3-12, 3-53
AMKR - MKR St€p....ccooveevrvrevrceeine 3-12, 3-53
AMKR o Span......cccoevvveveneeieneeeeenens 3-12, 3-53
VNYQUist Filter .....c.ceeeeeeeeeeeeeceeeee e 3-59, 3-61
VNyquist Filter ON/OFF..........ccccceueue.... 3-14, 3-59,

3-61
VNyquist Filter Setup.......cccceceveveveverenenene. 3-14, 3-59,

3-61
% AM Meas ON/OFF.........cccoveeeeereennenne. 3-11, 3-46
% AM Video ON/OFF........ccccoevveervereennn. 3-11, 3-46
10dB/diV....ceeeeeciecteeeeceee e 3-10, 3-42
10M Ref INT/EXT oot 38, 326
LAB/AIV...ceeceiieece e 3-10, 3-42
20B/diV...occreciectieeecee e 3-10, 3-42
3rd Order ..ot 3-11, 3-49
3rd Order MEaS.......cccevvereeerieeecreereeveenne, 3-11, 3-46
BAB/AIV....ooitieeeeitecececteeteecreee e 3-10, 3-42
SthOrder...oooveecececeeeeeceeee e, 3-11, 3-49
Tth Order ..o 3-11, 3-49
M OFder ..o, 3-11, 3-49
A-B 5 A 3-17, 3-79
ADOIM o 37, 329
ACP... s 3-14, 3-58
ACPOFF ...t 3-14, 3-60
ACtIVE MArKEr .....ooovveeeceeie et 3-12, 3-14,

3-52, 3-60
A-DL 5 A e 3-17, 3-79
All o 3-18, 3-84
AMPTD OFS.....cccoe et 37, 321
Annotation ON/OFF ...........ccccocevveiveennene. 38, 326
YN 10 O 3-16, 3-69
F N o U R S 3-18, 3-83
ATT AUTO/MNL...ccovieereceecreeie e, 3-10, 3-42
AUOAT] o 3-18, 3-83
AUO AL e 3-7, 3-16,

Operation Key Pages
3-20, 3-74
Auto Increment .......cccoceecvenienene s 38, 3-25
AUTO TUNE.....co i 37, 3-19
AULO TUNE ..ot 3-10, 3-38
Average CONT/SGL ....ccoovvvvvveereeeenene 3-17, 3-78,
3-79
Average LossON/OFF..........cccovveveennene 3-10, 3-39
Average POWES ........ccccovvveerenieeeeneeens 3-14, 3-58
Average PSE/CONT .....cccoceevvivvvvrnnnenns 3-17, 3-77,
3-78
AVErage TiMES....coveveeeerereere e 3-14, 3-57
Average Times ON/OFF-.........cccccecvvvennene. 3-11, 3-48,
3-49
AVG AB).oeeeeetreere e 3-17, 3-77
AVG A(B) ON/OFF .....cccoovierniniinenieens 3-17, 3-77
BEW ..o 3-8, 3-28
B-A o A 3-17, 3-79
Band Lock ON/OFF........ccccoovivninncniene. 3-10, 3-39
Band SeleCt ... 3-10, 3-38
Baud Rate.........cceovrveeririrereeene 3-8, 3-23
BBAO9LOB ..o 39, 334
Blank A(B)....ccevvrerrnerinerinnienseseeieneens 3-17, 3-77
BSWindow ON/OFF..........ccccoovirerennnen 3-14, 3-59,
3-61
BW s 37, 3-20
CIN MEBS.....coerviiriieisieeniene e 3-11, 3-47
CIN Meas OFF.......ccccccvevninnennenneee 3-11, 3-48
CAL it 3-7
Cal I0MHZ REf ..o 3-21
Cal All o 37, 321
Cal Corr ON/OFF ... 37, 321
Cal SigLeve ..o 37, 321
(O 1 1= SO SP 3-37
(G0 (= O 3-10, 3-36
CF Step AUTO/MNL ..o 3-10, 3-36
CH Power OFF ..o 3-14, 3-57
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3.1 Menu Index
CHType LEdit....ccoeoeniirinrircseeee 3-10, 3-37
CH Type 2 Edit.....ccevreirinerieeceeee 3-10, 3-37
Change Title......ccoerieeeeeee, 3-8, 3-16,
3-26, 3-70
Channel ... 3-16, 3-37,
3-70
Channel POWer ..........cccoverinnenniseeee 3-14, 3-57
Channel Setting........ccooeverereierrieeceeenen 3-10, 3-36
COBISE ...t 321
COlOr 1 .. 3-8, 3-27
COlOr 2 .. 3-8, 327
Color Pattern.......cccoeeerernireesee e 3-8, 327
COMPIrESSION ......cevernerieeiirieeeriesere e 38, 3-25
CONFIG.....ctieirieiriierieeseser e 3-8 323
Cont Down ON/OFF-..........ccoovvvnninieennne 3-11, 3-45
Cont Peak ON/OFF-.........cccoveiineirieen. 3-12, 3-50
COPY ..ottt 3-8, 329
COopY CONfig..uererrereninerierereserie e 3-8, 3-23
Copy Device PRT/FD......ccccoveecnencenienne, 3-8, 3-26
Copy MOGE ... 3-8, 3-24,
3-25
Copy Table 1t0 2..c..covveiiiieeee e, 3-13, 3-55
Copy Table2t0 1.....covveiiiieieee, 3-13, 3-55
Corr Mode ANT/LVL ..o 39 334
COIT OFF ..ottt 39, 334
COUNTER......ctieiriierienesene e 39, 3-30
Counter OFF ..o, 39, 3-30
CSBS SEUD ..o 3-14, 3-58,
3-61
DatalLength........cccooevenieiennienieineens 38, 3-23
Dae/TiMe ..o 3-8, 327
DAY oo 3-8, 327
AB/AIV ..o 3-10, 3-42
OBCIHZ ... 3-11, 3-45
OBIM..oi e 3-10, 3-42
ABM/HZ.....ooiiieeeee e 3-11, 3-45
ABMV oo 3-10, 3-42
OBHV ..o 3-10, 3-42
ABUV/ VHZ...oie e, 3-11, 3-45
Default ..o 3-14, 3-22,
3-57, 3-58,
3-60, 3-62
Default Config .....ccooeveereeeeeiererenenenieeins 3-8, 3-28,
3-89
Define — Default........coovvvvinciniccnnne, 3-14, 3-57,
3-58, 3-60,
3-62
Delete.....ooiecce 3-11, 3-14,

Delete Line.......cooeeeeeeeecrieceecieecree e 39, 3-10,
3-13, 3-14,
3-34, 3-38,
3-39, 3-55,
3-59, 3-61
DElta......ooieeeeececeecee e 3-12, 3-50
Demod Cal .......coeoveeeeeieeeeece e 3-18, 3-84
DEtECLOr......oeeiceeeeceeeee e 3-17, 3-77
Detector Mode.......c.eoeeeveveeceecieereecreeenne, 39, 333
Deviation.......cccccveeeeceecieece e 3-18, 3-83
Deviation OFF .........cocevieeieecieceeeee 3-18, 3-83
Device RAM/FD.....ccooveieecceccrieiieceeee 3-15, 3-16,
3-67, 3-70
Disp Line ON/OFF ........ccoieernircnenne 39, 3-17,
3-31, 3-79
DISPLAY ..ottt 39, 331
Each ItemM ..., 37, 321
Edit Table.....cocooviiiieeeececceceeee e, 3-11, 3-14,
3-47, 3-62,
3-64
EMC...e e 39
EMCOS3142.......oveceeeeeceeeeeeee et 39, 334
Execute Normalize.........c.cccoeeecvvevvvecnnennne. 3-17, 3-76
Execute SElf TSt ...occcveevieeieceeeeceeee, 3-16, 3-71
EXit.eeieiiecee e 3-16, 3-71
EXt i 3-16, 3-74
Ext Gate INnON/OFF.........ccooeevveveeenennne. 3-16, 3-75
Ext Mixer Config......ccooeveveeneienieninicnn 3-10, 3-38
EXE THQ e 3-17, 3-81
T e 39 332
Field .o 39, 333
File e 38, 325
File FOrmat.......cccoooeeeeiiiece e, 38, 325
FIleNO. oo 38, 325
FiNE oo 3-22
Fixed MKR ON/OFF........cccccevviiveeereenne. 312, 3-51
Flow Control ........coceeeceeieeeceeciecree e, 3-8, 323
FM Demod.......c.cccoveeeeeveeeeeeee e 3-18, 3-83
FM Demod OFF.........cccooeevieeiiireeereeenne, 3-18, 3-84
FM MEBS.....ccoeecteiiteecee e 3-11, 3-46
FM Meas OFF.........cccoceevieeieceeceeceeee 3-11, 3-47
FOrmat......ccooooeeeeeec e 3-8, 3-27
Format FD......ccovvevveeeeeee e, 38, 3-26
Free RUN........ccoieiee e, 3-17, 3-81
FREQ ..o 3-10, 3-36
Freq Adj AULO ..o 3-17, 3-76
Freg Adj Manual ..........cccceoveieninennnnns 3-17, 3-76
Freq Corr ON/OFF.........cccooninieiiiinieins 37, 321
Freq Offset ON/OFF........ccoooroniniinennns 3-10, 3-36
Frequency INPUt.........ccoeeeeiinieiieieeene 3-10, 3-36
FUIl SPan......ooooereeeeeeeeeecc s 3-16, 3-73
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Gate POSItION......cocveeeieiieerieesee e 3-16, 3-75
Gate Setup QUIL......ccveeerereeeie e 3-16, 3-75
Gate SOUICE. .....ccveverireieeeee e 3-16, 3-74
Gate Width.......cccecvvieinineeceee 3-16, 3-75
Gated SWEEP ... 3-16, 3-74
Gated Sweep ON/OFF........cccooevveriniennn. 3-16, 3-75
GPIB ..ot 3-8, 3-23
GPIB AJAress.......cocovveenieninenieseeene 3-8
Graph ..o 3-14, 3-60
Graph OFF ..o 3-14, 3-60
Gra ..veeeeereeeeseeiesie e 3-8, 3-28
Hi Sens (IM Meas) ON/OFF ................... 3-11, 3-49
Hi SensSON/OFF.......ccooviiecrieies 3-10, 3-42
HOLD .o 3-10
HOUN ..o 3-8, 3-27
IF SEEP AMP ..o 37, 321
IM MEBS......ooiiiiiieiiieeeree s 3-11, 3-49
IM Meas OFF........cccoonninninicniene 3-11, 3-49
Image Suppress ON/OFF..........cccoveeeenene 3-10, 3-39
INput 50Q/75Q......cciriireireereerees 3-10, 3-43
INPUE TYPE...eeeieeiee e 3-10, 3-36
INSEIT .o 3-11, 3-14,
3-15, 3-47,
3-63, 3-64
INSEIt LiNE ..o 39, 3-10,
3-13, 3-14,
3-34, 3-37,
3-39, 3-55,
3-59, 3-61
INVEISE....iiiciiie e 3-8, 3-28
Last SPan.......cccceeeeereireereeeeees 3-16, 3-73
LEVEL ..o 3-10, 3-42
Limit Line....cooeveevirrerere e 3-16, 3-70
Limit Line 1/2.....oooovveieiecenceeenes 3-13, 3-55
Limit Line Edit.......ccoeoveiireinieiienene 3-13, 3-55
Limit SEtUP oo 3-11, 3-49
Lin Setup QUit......ccccoverieiierieeeinieeneeans 3-18, 3-83
LN i 3-17, 3-81
Linel ON/OFF ..o 3-13, 3-54
Line2 ON/OFF ... 3-13, 3-54
LiNGAN .....eiiieeieeeee s 3-10, 3-42
LiNEarity ...cccoeeeierene e 3-18, 3-83
Linearity ON/OFF........ccccovvinienieneene 3-18, 3-83,
3-84
List ON/OFF .......ccooiieieeeeeeeeeeens 3-15, 3-67
LOCAL ..ottt 3-10, 3-44
LOg LIiN@ar.....ccccconiieeerieeeiere e 37, 321
LOSSIFIeq ...cccoveee e 3-16, 3-70
Loss:Freq Edit.......ccooveveeeeeieeeinieeneene 3-10, 3-39
Loss:Freqg ON/OFF ... 3-10, 3-39
Manual ........ccoeeriiiie e 3-14, 3-57,

3.1 Menu Index

3-58, 3-60,

3-62
Manual TUNE.......coeeeeeieeeceeeee e 3-10, 3-38
Marker Couple ON/OFF..........cccccoeennene. 39, 331
Marker NO.......ccovviieeeee i, 3-12, 3-14,
3-51, 3-60
Marker OFF ........cooveeeeeieeeceeee e 3-12, 3-14,
3-51, 3-52,
3-60
Marker ON ......ccoevveeeeeiee e 3-12, 3-14,
3-51, 3-60
Marker Pause Time........ccccoveeveecveeereeenne. 39, 3-11,
3-34, 3-47
Math A ..o 3-17, 3-79
Max HOId A(B) ..cceeueeerieeieierenenieeenieeins 3-17, 3-77
MEAS ... 3-11, 3-45
Measuring Window............cccoeveerenencnnens 39, 331
MENU PIINt .....cccvviiieeeee e 38, 324
Min HOId A(B)...cceoeeereeieerencreseie e 3-17, 3-79
MIiNPEaK ......ccoviireecee et 3-12, 3-50
MINUEE.......eoeteetee et 3-8, 3-27
Mixer INT/EXT ..o 3-10, 3-38
MKR e 3-12, 3-50
MKR List ON/OFF........coceeeveeirieireerene, 312, 3-52
MKR Read DLT/LFT/RHT ....cccveeuneeee 3-11, 3-45
MKR Step AUTO/MNL .....coovviiiniinenne 312, 3-51
MKR Trace A/B......cooeeeeeeeceecreeiieeveene 3-12, 3-51
MKR S e 3-12, 3-53
MKR = CF .o 3-12, 3-53
MKR = CF StED .cviieie e 3-12, 3-53
MKR - MKR StED ..ot 3-12, 3-53
MKR = REf.ieeee e 3-12, 3-53
Mod Freq — SWP T ON/OFF................. 3-11, 3-46
MONtH.....ooiieceee e, 38, 3-27
Multi Marker.......ooooveeeeeiiececee e 3-12, 3-51
Multi MKR OFF ... 3-12, 3-52
Multi MKR SEtUD ....ooeeeeeeieeeenceeeeae 3-12, 3-51
MUIti SCreeN......cveeeeeeeeceece e 39, 331
N[0 TSR 3-17, 3-77
NEXEt PEK ......eeevvieveecee et 3-12, 3-50
Next Peak LEft.....ccoeeeeiciecieceereeceee, 3-12, 3-50
Next Peak Max-Min.........cccceevveevveennenne. 3-12, 3-50
Next Peak Right .........coccooerinininiiinis 3-12, 3-50
Next RESUIT ......cvvvveeceececce e 3-14, 3-15,
3-63, 3-64
NOISEHZ ... 3-11, 3-45
NOISE/HZ OFF......ccooeveeieeeeeee e 3-11, 3-45
NOrM COIT ... 3-16, 3-69
Norm Corr ON/OFF..........ccccceeviiveeereenne. 3-17, 3-76
NOrmMal .....ooeeecreiceeee e 39, 3-12,

3-17, 3-33,
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3-50, 3-77
OBW ...t 3-14, 3-58
OBW OFF ...ttt 3-14, 3-58
OBW....ccoieeieeeeeeereeeeee e 3-14, 3-58
OFffSEt Ad] oo 3-18, 3-83
OFdEr ..t 3-8, 3-11,
3-27, 3-49
Paper Feed........coovoviniinnieeeeeee 3-8 325
Parameter Setup ..o e 3-14, 3-57,
3-58, 3-60,
3-62
Parity Bit.....ccoeireeereireereeneeseenies 3-8, 3-23
PASIFAIL .ot 3-13, 3-54
PASS Judge UP/LOW ........ccocvvivireiennne 3-14, 3-63,
3-65
Pass/Fail Judgement ON/OFF ................. 3-49
Pass/Fail ON/OFF.........cccoeoiviiniinnenes 3-13, 3-54
PBW ..ot 37, 321
PEEK......ceceeee e 39, 333
Peak DEltay ..o 3-11, 3-12,
3-18, 3-47,
3-50, 3-83
Peak List Freg....coooveeeveencencesceene 3-12, 3-52
Peak List Level ... 3-12, 3-52
Peak Menu .......ccooviveivcireeceees 3-12, 3-50
Peak Zoom .......cccceiveiieiecc 3-16, 3-73
Peak — CF...ooooiiieeeeeeees 3-12, 3-53
Peak — REf ... 3-12, 3-53
Phase Jitter ..o 3-11, 3-48
Phase Jitter OFF ..o 3-11, 3-48
Phase NOISE.......cccoeireereie s 3-11, 3-47
PK SRCH ..ot 3-13, 3-56
POINtS 100L/501 .......ovvvverereirineerireereneereenes 3-8, 3-26
POSI ..o 3-17, 3-77
Power AVG A(B) ..coovevreeineincesieeies 3-17, 3-78
Power AVG A(B) ON/OFF.........cccooueuene. 3-17, 3-78
Power Meas OFF .........cccoovveneinincnnene, 3-14, 3-58
POWER MEASURE .........cooovieineienne. 3-14, 3-57
Presal ... 3-10, 3-38
PRESET ... 3-15
Prev ResUlt........cooeeveiceeees 3-14, 3-15,
3-63, 3-64
PrNEEr ... 3-8, 3-23
Printer Command.........cccoeoeevereninennnnens 38, 3-24
Protect .......ccoeeveiiirnenesseeeseeees 3-16, 3-70
QP e 39, 333
RANGE ...t 3-18, 3-83
Range ONlY .....cooveieiiceeeeeneeeeins 3-18, 3-84
RBW 120KHZ........ccoeiieircrieeieeeeee 39, 333
RBW IMHZ ..ot 39, 333
RBW 200HZ........ccovririireninineneeneeieneens 39, 333
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RBW OKHZ.......c.oeectveeeeieeeceece e 39, 333
RBW AULO ..ottt 39, 333
RBW AUTO/MNL ...coeoevveieciiecieeeeee 3-7, 320
RBW SWItCh ....cocoiveeeeecieeceece e 37, 321
RECALL ..ot 3-15, 3-67
ReCall ......cooveeeeicece e 3-15, 3-67
Ref LeVE ... 3-10, 3-42
REF LINE .. 3-17, 3-76
Ref Line ON/OFF ........cooveveciieveeceee, 39, 331
Ref Offset ON/OFF .......coeevveevieeeceee, 3-10, 3-43
RENAME ..o, 3-16, 3-70
REPEAT ..ot 3-15, 3-68
RES100HZ.....cccvveiteeeeeceeeeee e, 39, 330
RESIOHZ.....c.ovecvieieeeecee e 39, 330
RESTIHZ.....ocoveceeceeee e, 39, 330
RESIKHZ.....c.ovecveeieeee e 39, 330
Reset Marker........oovveeeevceieceeciiccveeeeeene, 3-12, 3-14,
3-52, 3-60
Results REL/ABS ..., 3-14, 3-61
REVISION ...t 3-8, 3-28
Rolloff Factor.......cocoeeveveeccieeceeceeevee e, 3-14, 3-59,
3-61
RS232.....c et 38, 323
SAMPIE i 3-17, 3-77
Sample POINtS .....ccoveveeeiereeeeene e 3-18, 3-83
SAVE ... 3-16
SAVE. ...ttt 3-16, 3-69
SaAVE ItEM e 3-16, 3-69
SCreeN A/B .. 39, 3-16,
3-18, 3-32,
3-75, 3-83
Screen FULL/SEPA/CARRIER............... 3-14, 3-59
SCreen RESEL......cccveeevee e 39, 332
Search ALL/UP/LOW ........coovvvevveeeenen, 3-12, 3-50
SEf TES i 3-16
SENSRANGE.....cceiieieieieee e 3-18, 3-83
SENSILIVILY oo 3-18, 3-83
Sensitivity OFF ..o, 3-18, 3-83
SEUP oot 3-16, 3-69
SHIFT e, 3-10, 3-41
ShIft X/Y e 3-13, 3-55
SHIFT, O(Self Test) ..ccceveeeeereeeeereee, 3-16, 3-71
SHIFT, (EMC) ..o 39, 333
SHIFT, 7(CAL) et 37, 321
SHIFT, CONFIG(PRESET) ....ccccoveeeeuenne. 3-15, 3-66,
3-85
SHIFT, COPY, Abort ......cccccevvevveeeeenen, 37, 329
SHIFT, RECALL(SAVE)....ccccovieiiienn. 3-16, 3-69
Show RESULL......ccoveeeiecrieeecee e 3-14, 3-63,
3-64
Sig Track ON/OFF.......ccocoiiieeeeeee, 3-11, 3-12,
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3-47, 3-48, 3-14, 3-15,
3-51 3-34, 3-38,
Signal Ident ON/OFF.........ccccccvvvrnienne. 3-10, 3-39 3-39, 3-47,
SINGLE ..ot 3-16, 3-72 3-55, 3-59,
Single Measure ON/OFF ..........ccceeennee. 3-14, 3-17, 3-61, 3-63,
3-65, 3-78, 3-64
3-79 TableNO. V2/3 ..o 3-14, 3-15,
Slope (TV Polarity) +/-....ccccceevvverieenen. 3-16, 3-17, 3-62, 3-64
3-74, 3-81 TG e 3-17, 3-76
SIOPE H - 3-17, 3-81 TG LEVE .o 3-17, 3-76
SIOPEAT] v 3-18, 3-83 TG OFF ...t 3-17, 3-76
SOM .ttt 39, 3-10, Total GaiN .....ccooevererereeeee e 37, 321
3-13, 3-14, Total POWES ......c.oveiieiiricenceneene e 3-14, 3-57
3-34, 3-38, TRLT22 ..ot 39, 333
3-39, 3-55, TRACE ...ttt 3-17, 3-77
3-59, 3-61 TrECE ..ottt 3-16, 3-69
SOUND ..ot e 39, 311, Trace Level ... 3-16, 3-70
3-34, 3-47 TIECMENUA/B ..o 3-17, 3-77,
SouNd AM/EM ..o 39, 3-11, 3-80
3-34, 3-47 TRIG .ot 3-17, 3-81
SouNd OFF ..o 3-11, 3-35, Trig Delay ..cccoeveeeeeeeeeeeee e 3-16, 3-17,
3-47 3-74, 3-81
SPAN L. 3-16, 3-73 TrQ SOUICE ...t 3-17, 3-81
Spectrum Mask ........ccoeereineienecseee 3-14, 3-60 TV SysNTSC/PAL&SECAM................. 3-17, 3-82
Spectrum Mask OFF..........cccccveiinenenen. 3-14, 3-62 TV-H e 3-16, 3-17,
SPUIIOUS ...t 3-16, 3-70 3-74, 3-81
SPUFOUS Freq......coveveeeerieereeere e 3-14, 3-62 TV-V e 3-16, 3-17,
Spurious Freq OFF.........coooveieiencreeene. 3-14, 3-63 3-74, 3-81
SPUOUS TIME....cooeieireeireee e 3-14, 3-64 UHALPOL07 ...ttt 39, 333
Spurious TIMe OFF .......ccccoveiiieieeeene 3-14, 3-65 UNIES.ctiie e 3-10, 3-42
Squelch ON/OFF ... 39, 311, USer ANT COIT ..o 39, 334
3-34, 3-47 VBW AUTO/MNL ..o 37, 320
SEA e 3-10, 3-36 ViIidEO Trig. e 3-17, 3-81
Start CH Shift......cccoovvneieninrerenen 3-10, 3-37 ViIiew A(B) ..o 3-17, 3-77
Start OffSel....cooeeeveerereeeeee e 3-11, 3-48 VOISt 3-10, 3-42
SEOP ittt 3-10, 3-36 VOIUME....cciiieee s 39, 3-11,
SEOP Bil .. 3-8 3283 3-34, 3-47
Stop CH Shift.....cccveiiicinerecee 3-10, 3-37 WELS ..ot 3-10, 3-42
Stop OFfSat ... 3-11, 3-48 Wide RBW ON/OFF .......ccooeiireiiienn 37, 320
SEOME. et 3-22 Window ON/OFF ........cccovveeniinenenenens 39, 331
Store A(B) to B(A) «eeveeeeeereeeieeeeeee, 3-17, 3-79 Window POSItioN.........ccccovervininnieienine 39, 3-14,
SWEEP ... 3-16, 3-74 3-31, 3-57
Sweep Count ON/OFF..........cccovevreennee. 3-14, 3-63, Window Sweep ON/OFF.........ccccooevnnenns 39, 331
3-64 Window Width..........cooevveriinciicnciens 39, 314,
SWP Time AUTO/MNL.....ccecvrrirrree 3-16, 3-74 3-31, 3-57
Symbol Rate UT ..c.ccvvveeieiieeeec e 3-14, 3-59, WITE A(B) v 3-17, 3-77
3-61 X ABSLFT/CTR. ..ot 3-13, 3-54
TIT e 39, 332 XAB DOWN ...c.cviiiinreienieesie e 3-11, 3-45
Table1to 3. 3-37 XAB LEft .o 3-11, 3-45
Table INit. ..o 39, 3-10, XAB RIight ... 3-11, 3-45
3-11, 3-13, Y ABS/ICTR..cociieirercsene e 3-13, 3-54
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Y ABSITOP/BOT ....cooovvereeevieeectecieeveene, 3-13, 3-54
=" 3-8, 3-27
A= (oS 0= 3 DS 3-16, 3-73
ZOOM ..ot e et eee et enae e 39, 332
Z00m POSItiON.....cccccieiiecieciee e, 39, 332
Zoom Width.......ccoeoveiiececii e, 39, 332
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o () ()

[Abort

AUTO
TUNE

)

RBW AUTO/MNL
VBW AUTO/MNL
Wide RBW ON/OFF
Auto All
CAL
CAL ([ SHIFT ],( 7 ))
—Cd All
Total Gain
Each Item »[~ IF Step Amp
Freq Corr ON/OFF RBW Switch
Cal Corr ON/OFF Log Linear
Cal Sig Level AMPTD OFS
—
1/2_more PBW
- 1
\—»‘ Ca 10MHz Ref —————» C_Oarse
2/2_more Fine
— Store
Default

3.2 Menu Map
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Color 2

Gray
B&W
Inverse

™ GPIB » \GPIB Address,
RS232 CCITITTII
Copy Config — |Baud Rate |
10M Ref INT/EXT :Data Length :
Annotation ON/OFF Stop Bit |
Points 1001/501 IParity Bit !
1/2_more \Flow Control _ _ |
- L[ Printer —NrCBp;/ Mode
L_ Format FD File IPrinter Command
Date/Time —— Copy Device PRT/FD {Menu Print
Color Pattern Change Title | Paper Feed
Revision T
Default Config |rFiIe Format K
| 2/2_more :Copy Mode
_‘ 1Compression
: File No.
r——-=-==-=-= A IAuto Increment
—>Year | L - — - —
:Month :
'Day :
Hour |
'Minute :
|Format |
:Order :
L, Colorl
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COUNTER

C_ )

Res 1kHz
Res 100Hz
Res 10Hz
Res 1Hz
Counter OFF

Disp Line ON/OFF
Ref Line ON/OFF

MeasuringWindow —

[~ Window ON/OFF

Multi Screen Window Position
Window Width
Window Sweep ON/OFF
L_ Marker Couple ON/OFF
L [ Zoom _—_______, — Zoom Position
FT Zoom Width
T Screen A/B
Screen A/B | Screen Reset
L Screen Reset — Zoom Position
Screen A/B
EMC | Screen Reset
EMC (CSHlFTj (1 ])
Detector Mode QP »[ RBW Auto
Field Peak RBW 200Hz(OPT 27)
Sound Normal RBW 9kHz
B RBW 120kHz
»[ TR1722
UHALP9107 [~ RBW Auto
BBA9106 RBW 200Hz(OPT 27)
EMCQO3142 RBW 9kHz
User ANT Corr RBW 120kHz
Corr OFF | RBW 1MHz
Insert Line
Delete Line
Sort
Table Init
| Corr Mode ANT/LVL

— [ Sound AM/FM
Volume

Marker Pause Time
Squelch ON/OFF

Sound OFF

3.2 Menu Map
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3-10

—» [ Center

Start
Stop Fr——==-—--- A
CF Step AUTO/MNL [ Freauency Input ————————»! Input Type
Freq Offset ON/OFF CH Type 1 Edit ————— , Start CH Shift :
Channel Setting CH Type 2 Edit ,L Stop CH Shift J
| 1/2 more —] L
|_> [ Presel » [ Auto Tune (R3162)
Mixer INT/EXT *1 |: Manual Tune Esggg
Ext Mixer Config *1
Signal Ident ON/OFF * 1 [~ Insert Line
Image Suppress ON/OFF * 1 L[ Band Select DeleteLine
|_2/2_ more Band Lock ON/OFF Sort
Average Loss ON/OFF Table Init
Loss:Freq ON/OFF N
L oss:Freq Edit »[ Insert Line
DeleteLine
Sort
| TablelInit
*1: Compatible with OPT16 thru OPT19 only
HOLD ( SHIFT )
LEVEL
—» [ Ref Level
ATT AUTO/MNL
dB/div »— 10dB/div
Linear 5dB/div
Units 2dB/div
Hi Sens ON/OFF | 1dB/div
L 1/2_more . dBm
L[~ Ref Offset ON/OFF dBmv
Input 50Q/75Q :| (R3132) BV
L 2/2_more —] Watts
| Volts
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MEAS

[ NoiselHz ————»[ dBm/Hz

XdB Down dBuv/ VHz
3rd Order Meas dBc/Hz
% AM Meas ON/OFF | Noise/Hz OFF
% AM Video ON/OFF — XdB Down
FM Meas ———— XdB Left
»| 12 more XdB Right
MKR Read DLT/LFT/RHT
- | Cont Down ON/OFF
PhaseNoise —— | L, ["Mod Freq — SWP T ON/OFF
IM Mess —— Peak Delta Y
L 2/2_more 7 | FM Meas OFF
L [ Sound AM/FM
Volume
Marker Pause Time
Squelch ON/OFF
| Sound OFF
»[ C/IN Meas »[ EditTable —— [ Insert
Phase Jitter Sig Track ON/OFF Delete
: Average Times ON/OFF Table Init
»[  Order
- CIN Meas OFF
Limit Setup —
Pass/Fail Judgement ON/OFF [~ Start Offset
Average Times ON/OFF Stop Offset
Hi Sens (IM Meas) ON/OFF Sig Track ON/OFF
IM Meas OFF Average Times ON/OFF
B | Phase Jitter OFF
L 3rd Order ,
I 5th Order |
: 7th Order :
| Oth Order |
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~Normal

Delta

Peak Menu ————»
Sig Track ON/OFF

MKR Trace A/B

Marker OFF

1/2_more j

A 4

[~ Next Peak

Next Peak Left
Next Peak Right
Next Peak Max-Min
Min Peak

Cont Peak ON/OFF

v

[~ Fixed MKR ON/OFF

B 1/2_more ‘|

MKR Step AUTO/MNL
Multi Marker

2/2_more
il

[~ Peak DeltaY
Search ALL/UP/LOW

2/2_more
e

v

MKR - CF
MKR - Ref
Peak - CF
Peak - Ref
AMKR - Span
1/2_more

A4

™ MKR - CF Step
AMKR - CF Step
MKR - MKR Step
AMKR - MKR Step
AMKR - CF

2/2_more
-]

312

[~ Multi MKR Setup Marker No.
MKR List ON/OFF Marker ON
Peak List Level Marker OFF
Peak List Freq Active Marker

| Multi MKR OFF Reset Marker
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[~ Pass/Fail ON/OFF

Linel ON/OFF

Line2 ON/OFF

X ABSILFT/CTR

Y ABS/TOP/BOT

(Y ABS/ICTR: When OPT73, FM Demodulation function, isturned on.)
Shift X/Y

|_Limit Line Edit
L_Limit Line 1/2

Insert Line
Delete Line

Sort

Table Init

Copy Table1to 2
Copy Table2to 1
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3-14

POWER
MEASURE

C )

[~ Channel Power — 7 Window Position »[ Default
Total Power Window Width Manua
Average Power Average Times | Define — Default
Power Meas OFF Parameter Setup —» [ Default
OBW L CH Power OFF Manual
ACP L_ . Define — Default
"L Y2 more — Sjlvnzer st :Ivt/guli S Filter ON/OFF
n ine
L Spectrum Mask ———— — OBWOFF Delete Line
Spurious Freq ™ CS/BS Setup Sort
Spurious Time VNyquist Filter Setup Table Init
Single Measure ON/OFF Screen FULL/SEPA/CARRIER LBS Window ON/OFF
samore — Perameter Setup [ Symbol Rae T
Graph I Rolloff Factor
L ACP OFF | VNyaquist Filter ON/OFF
L > CSBSSetup ————— “oeart 7
VNyquist Filter Setup —— Manual
Results REL/ABS Define — Default
Perameter Setp e Marker No.
Spectrum Mask OFF
- Marker ON
»[~ Table No. 1/2/3 Marker OFF
Edit Table Active Marker
Show Result Reset Marker
Sweep Count ON/OFF | Graph OFF
PASS Judge UP/LOW L—»[ VNyquist Filter ON/OFF
L Spurious Freq OFF Insert Line
Delete Line
o[ TableNo. 1/2/3 Sort
Edit Table Table Init
Show Result | BS Window ON/OFF
Sweep Count ON/OFF :— _$/ ol R "
PASS Judge UP/LOW |
) ) Rolloff Factor
L Spurious Time OFF I o
. VNyquist Filter ON/OFF
L »[ Default
Manual
Define — Default
L [ TableNo.1/2/3
Insert
Delete
Table Init
——— [ Prev Result
Next Result

a&®
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A6
I—» Table No. 1/2/3

Insert
Delete
Table Init
Prev Result
Next Result

PRESET

PRESET (CSHII——I' ). (conFiG ) )

Recall
List ON/OFF

Device RAM/FD

REPEAT
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SAVE
SAVE ( (stFr ), (RecALL) )
[ Save
Saveltem Irsétu_p __________ 1|
Protect 1 Trace |
Delete |Ant Corr :
Rename —  INorm Corr !
. | |
Change Title (Limit Line |
L_Device RAM/FD :Loss: Freq (OPT 16/17/18/19) :
| Trace Level |
:Channel :
1Spurious I
_,:ATpﬁarTurﬁeFi ¢ characters and symbols :

Self Test (CSHII——I'D,(OJ )

Execute Self Test
Exit

Full Span
Zero Span
Peak Zoom
Last Span
SWEEP
SWP Time AUTO/MNL
Auto All
Trig Delay
Gated Sweep — [ Gate Source Ext
Gated Sweep ON/OFF Slope (TV Polarity) +/- TV-V
Ext Gate In ON/OFF Gate Position TV-H
Gate Width
Gated Sweep ON/OFF
Screen A/B
| Gate Setup Quit
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CTG (OPT 74) j

TG Level
Execute Normalize
Norm Corr ON/OFF
Ref Line
Freq Adj Auto
Freq Adj Manual
L TG OFF
[~ Write A (B)
View A (B)
Blank A (B)
Max Hold A(B)
Detector »[— Normal
Trc Menu A/B Posi
| 1/2_more _| Nega
L | Sample
[~ AVGA(B) »[~ AVG A(B)ON/OFF
Power AVG A(B) Average PSE/CONT
Min Hold A(B) Average CONT/SGL
Store A(B) to B(A) |_ Single Measure ON/OFF
Math A -
Trc Menu A/B Power AVG A(B) ON/OFF
L 2/2_more —I Average PSE/CONT
Average CONT/SGL
| Single Measure ON/OFF
TAB-A
B-A - A
A-DL - A
Disp Line ON/OFF

Trig Source ——— [ FreeRun
Slope (TV Polarity) +/- Line

TV SysNTSC/PAL& SECAM TV-V
TV-H
Video Trig
|_ExtTrig

[ Free Run
Line
Video Trig | \when OPT73, FM Demodulation function, isturned on.
Ext Trig
Slope +/-
Trig Delay
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UTILITY
FM Demod »[ Range
|: (OPT73) Deviation —— 3] Peak DeltaY
Sensitivity Deviation OFF
Linearity —|_':
Linearity ON/OFF Sens Range
DemodCa — Aperture %
FM Demod OFF L Sensitivity OFF
[~ Auto Adj
Sample Points
Offset Adj
Slope Adj
Linearity ON/OFF
Screen A/B
| Lin Setup Quit
»[ All
| Range Only

3-18
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3.3 Menu Function Descriptions

This section describes all panel keys and any associated menus displayed when they are pressed.

3.31 AUTO TUNE Key (Auto Tuning)

When pressing the AUT O TUNE key, the frequency span is automatically changed to the full span to de-
tect the maximum signal level and changed back to the last span.

Then, the reference level is changed to the detected maximum level.

(Note there is no menu associated with this panel key.)

NOTE: Toterminatethetuning, pressany keys other than the COPY, LOCAL, SINGLE and REPEAT keys.

3-19
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332
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BW Key (Bandwidth)

Pressing the BW key displays the BW menu that allows you to select resolution bandwidth (RBW) and

video bandwidth (VBW) parameters.

For example, when MNL is selected for the resolution bandwidth, the resolution bandwidth can be speci-

fied.

RBW AUTO/MNL

VBW AUTO/MNL

Wide RBW ON/OFF

Auto All

Toggles the video bandwidth between AUTO and MNL.

AUTO:  Automatically sets an optimum resolution bandwidth
according to the span settings.

MNL: Allowsyou to set the resol ution bandwidth manually.
Toggles the video bandwidth between AUTO and MNL.

AUTO:  Automatically sets an optimum video bandwidth ac-
cording to the resolution bandwidth setting.

MNL: Allows you to set the video bandwidth manually.

Toggles the wide band RBW setting function on or off.
The setting is effective only in the zero span mode.

ON: Sets RBW 10 MHz and VBW OFF.

OFF: Turns the wide band RBW setting function off to re-
store RBW and VBW to the original settings.

Automatically setsthe resolution bandwidth, the video bandwidth
and the sweep time according to the span settings.
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CAL Key (Calibration)
This section describes the menu displayed when the SHIFT key and the 7 (CAL) key are pressed.

Cal All Executes all calibration routines.

CAUTION: Do not perform a PRESET operation (SHIFT, PRESET)
while calibrating the spectrum analyzer because this will
erase all calibration data.

Total Gain Measures the absolute error using a resolution bandwidth of 300
kHz, and the calibration signal output of both -15dBm and 1dB/
DIV.
Each Item Changes the display to the Each Item menu.
IF Step Amp Measures the IF Step AMP switching error and calibratesiit.
RBW Switch Measures the switching error for the IF Filter resolution band-

width and calibratesit.

Log Linear Measures the linearity of the ordinate axis at a range of 10 dB/
DIV to 1 dB/DIV on the LOG scale and calibratesit.

AMPTD OFS Cadlibrates the level offset in the LOG scale.

PBW Measures PBW (noise power bandwidth) at a resolution band-
width range of 1 kHz to 3 MHz and calibratesit.
(The resolution bandwidth is 30 Hz or more when the narrow-
band RBW option isinstalled.)

Freq Corr ON/OFF Toggles the frequency correction function on or off.
ON: Frequency characteristics are corrected.
OFF: Turns the frequency correction function off.

Cal Corr ON/OFF Toggles the calibration factor on or off.
ON: The calibration factor is used.
OFF: The calibration factor is not used.

Cal Sig Level Sets the output level of calibration signals.

1/2_more Displays the Cal menu (2/2).

Cal 10MHz Ref Displaysthe Cal Ref menu.

Coarse Enters the compensation vaue for the 10 MHz reference coarse

adjustment.
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Fine Enters the compensation value for the 10 MHz reference fine ad-
justment.

Store Saves the frequency compensation data based on the 10 MHz ref-
erence.

Default Restores the compensation values for the coarse and fine adjust-

ments to the factory defaults.

2/2_more Displays the Ca menu (1/2).
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CONFIG Key (Configuration)
This section describes the Config menu(1/2) displayed when the CONFIG key is pressed.
Pressing thiskey allows you to set a GPIB interface.

GPIB Sets the GPIB address for the analyzer.
RS232 Displays the RS232 dialog box.
RS2

Bl Fate [ 600 ][ 1200 |[ 2400 | [aa00 | [EETOY (10200 |
pata Lengtn = [ 7| EHIH
Parity Bit - [ oo0 J[EvEN]
Flow control : [ EESE (o =06r ]

Baud Rate Sets the transmission rate to 600, 1200, 2400, 4800, 9600 or
19200 bps.

Data Length Sets the data bit length to 7 or 8 bits.

Stop Bit Sets the stop bit to either 1 or 2.

Parity Bit Sets the parity bit type.

NONE: Does not perform parity checking.
ODD:  Setsthe parity bit type to odd.
EVEN: Setsthe parity bit type to even.
Flow Control Turns the flow control function on.
NONE: No flow control is performed.
XON/XOFF:
Flow control is performed according to the XON or

XOFF code sent.

Copy Config Displays the Copy Config menu used to set the destination of
screen data output.

Printer Displays the Printer dialog box.
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Copy Mode

Printer Command

Menu Print

Printer
I 5=Cotor s|[S=Cotor 1]
| Gray || Hono S || Hono L |

GEF

Paper Feed

Sets the output mode.

Color:  Printsthe screen datain size L and the actual screen col-
or.

S-Color S:
Changes the screen data into a simple color image and
printsitinsize S.

S-Color L:
Changes the screen data into a simple color image and
printsitinsizeL.

Gray: Prints the screen datain size L and in afour-level gray
scale.

Mono S: Setsthe printer output mode to monochrome for Ssize.

Mono L: Setsthe printer output mode to monochromefor L size.
L sizeisapproximately the width of the paper used for
the analyzer in landscape orientation.
Ssizeis approximately the width of the paper used for
the analyzer in portrait orientation.

Selects the printer type.

ESC/P:  Allows you to use an ESC/P printer.

HP PCL: Allows you to use aHP PCL printer.

ESC/P-R:Allows you to use an ESC/P Raster printer.

NOTE: Color, S-Color Sand S-Color L in the Copy Mode menu
are available when HP PCL or ESC/P Raster is selected.

Sets whether or not the menu labels are printed.
ON: The menuisincluded in the printout.

OFF: The menu is not included in the printout.
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File

Paper Feed

File Format

Copy Mode

Compression

File No.

Auto I ncrement

3.3.4 CONFIG Key (Configuration)

Setswhether or not asheet of paper isfed after ahard copy isoutput.
This function can be set when Copy Mode is set to S-Color S or
Mono S.

ON: Feeds a sheet of paper after the hard copy is output.
OFF: Does not feed asheet of paper after the hard copy isout-

put.
Multiple screen data can be printed on an A4-size sheet

of paper.

Displaysthe File dialog box.

File
File Format : m
[color |[5-Color][ 6ray | IZN

Compression

File Ho. 001 Filename: \IMGMVADVOOL.BHP

Auto Increment : m

Setsthefilein the BMP (bitmap) format.

Sets the color depth for thefile.

Color:  Filesare saved in 256 colors.

S-Color: Filesare savedin simple color.

Gray: Files are saved in gray scale (4 shades of gray).

Mono: Filesare saved in monochrome (black and white).
Toggles the image compression mode (compliant with RLE for-
mat under MS-Windows) on or off.

This mode is enabled to be set when Copy mode is set to Color,
S-Color or Gray.

ON: Compresses the image when saved.

OFF: Images are saved without image compression.
Allowsyou to change theimagefile number used in thefile name.

Toggles the Auto Increment for file number on or off.

ON: The file number is incremented every time an image
datais saved.

OFF: The file number specified by the file number field is
used.
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Copy Device PRT/FD

Change Title

10M Ref INT/EXT

Annotation ON/OFF

Points 1001/501

1/2_more

Format FD
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Switches between PRT (printer) and FD (floppy disk) for the
Copy Device.

PRT: Sets the destination to printer.
FD: Selects floppy disk.
Changes the title previoudly entered.

Switches between internal signals (INT) and external signals
(EXT) for 10 MHz reference frequency output.

INT: Internal signals are used.
EXT: Use the 10 MHz REF IN terminal as the external input

signal source.
CAUTION:
1. EXT is automatically displayed when the external signal is
detected.

2. When the external signal is not detected, EXT is automatically
changed to INT.

Toggles the annotation (comment characters) display function on
or off.

ON: Displays annotations.
OFF: Erases annotations.

Switches between 1001 and 501 for horizontal axis trace points.
1001:  Setstrace pointsto 1001 points.

501: Sets trace points to 501 points.
Displays the Config menu (2/2).

Formats a floppy disk.
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Date/Time

Year
Month
Day
Hour
Minute

Format

Order

Color Pattern

Color 1

Color 2

3.3.4 CONFIG Key (Configuration)

Displays the Date/Time dialog box.

Date/Time
| Year | 2000 |
Honth | 04 |
Day 2 07 |
Hour | 16 |
Minute : | 09 |
Fornat : [JJEIEI[ sHorT ][ oFF ]
order : [JECOI[ mov ][ Dwy ]

Allows you to set the year.

Allows you to set the month.

Allows you to set the day.

Allows you to set the hour.

Allows you to set the minutes.

Selects the date indication mode.

LONG: Displaysthe date and time.

SHORT: Displaysthe date only.

OFF: Does not display the date and time.

Selects the format of the date indication.

Y ear/Month/Day:
Displaysin the order of aday of the week, year, month
and day.

Month/Day/Y ear:
Displays in the order of a day of the week, month, day
and year.

Day/Month/Y ear:
Displays in the order of a day of the week, day, month
and year.

Displays the Color menu used to set display condition.

Sets the color display (256 colors) to pattern 1.

Sets the color display (256 colors) to pattern 2.
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Gray
B&W

Inverse

Revision

Default Config

2/2_more
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Sets the screen display to gray scale (16 levels).
Sets the screen display to monochrome display.

Invertsthe background colors of the screen display between black
and white. Thisis effective for the Gray or B& W setting only.

Displays the software version number and all optionsinstalled in
your spectrum analyzer.

Resets all spectrum analyzer settings to the factory defaults
(refer to Table 3-5).

Displays the Config menu (1/2).
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335 COPY Key (Hard Copy)

Sends the screen data to the destination selected by the Copy Config item in the Config (1) menu. (Note
there is no menu associated with this panel key.)

*To abort printing:
Pressing SHIFT, COPY and Abort aborts the printing currently taking place.
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3.3.6
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COUNTER Key (Frequency Counter)

Activates the Frequency counter mode and displays the associated menu. The current measurement fre-
guency is also displayed.

Res 1kHz Sets the frequency counter resolution to 1kHz.
Res 100Hz Sets the frequency counter resolution to 100 Hz.
Res 10Hz Sets the frequency counter resolution to 10 Hz.
Res1Hz Sets the frequency counter resolution to 1 Hz.
Counter OFF Turns the frequency counter mode off.
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3.3.7 DISPLAY Key (Line and Window)

DISPLAY Key (Line and Window)
This section describes the menu displayed when the DISPLAY key is pressed.

Disp Line ON/OFF

Ref Line ON/OFF

Measuring Window

Window ON/OFF

Window Position
Window Width

Window Sweep ON/OFF

Marker Couple ON/OFF

Multi Screen

Toggles the display line indication on or off. The display line is
used as a base line when comparing trace levels.

ON: Turns the display line on. The display line position
can be adjusted under this setting.

OFF: Turnsthe display line off.

Toggles the reference line indication on or off. The reference line
isused as a base lineto which the level value isrelative.

ON: Displays the reference line. The reference line posi-
tion can be adjusted under this setting.

OFF: Turns the reference line off.

Displays the Window menu.

Turns the measuring window display on or off.
ON: Displays the measuring window.

OFF: Erases the measuring window.

Allows you to set the measuring window position.
Allows you to set the measuring window width.
Turns the window sweep function on or off.

ON: Sweeps the range specified by the measuring window.
OFF: Sweeps the range specified by the span.
Turns the marker couple function on or off.

ON: Marker search is limited to the inside of the measuring
window.

OFF: Turnsthe marker couple function off. The whole screen
is searched.

Displays the Multi Scrn menu.

3-31



R3132 Series Spectrum Analyzer Operation Manual
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Zoom
Zoom Position
Zoom Width
Screen A/B
Screen Reset

FIT
Zoom Position
Screen A/B
Screen Reset

TIT

Screen A/B

Screen Reset
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Displays the Zoom menu and two windows.

The window indicating the zoom position is displayed in the up-
per screen, while the zoom is displayed in the lower screen. The
horizontal axis represents frequency (or time) in both the upper
and lower screens.

Allows you to set the zoom position.
Allows you to set the zoom width.

Toggles the active screen between A (upper screen) and B (lower
screen).

Resets the screen display to one screen (upper screen) and returns
to the Multi Scrn menu.

Displays the Zoom menu and two windows.The window indicat-
ing the zoom position is displayed in the upper screen. The hori-
zontal axis in the upper screen represents the frequency. The
horizontal axisin the lower screen represents the time (zero span)
in the zoom position.

Allows you to set the zoom position.

Toggles the active screen between A (upper screen) and B (lower
screen).

Resets the screen display to one screen (upper screen) and returns
to the Multi Scrn menu.

Displays two windows, and the horizontal axis in both the upper
and lower screens is displayed in the time domain (zero span at
the center frequency). Different frequencies can be set for the up-
per and lower screens.

Toggles the active screen between A (upper screen) and B (lower
screen).

Resets the screen display to one screen (upper screen).
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3.3.8 EMC Key (EMC M easurement)
This section describes the menu displayed when the SHIFT key and the 1(EM C) key are pressed.

Detector Mode
QP
RBW Auto
RBW 200Hz
RBW 9kHz
RBW 120kHz
Peak
RBW Auto
RBW 200Hz
RBW 9kHz
RBW 120kHz
RBW 1MHz
Normal
Field
TR1722
UHALP9107

Displays the Detector menu.
Displays the QP menu and detects the quasi peak value.
Automatically sets the resolution bandwidth. (NOTE)

Sets the resolution bandwidth to 200 Hz (available for OPT27
only). (NOTE)

Sets the resolution bandwidth to 9 kHz. (NOTE)

Sets the resolution bandwidth to 120 kHz. (NOTE)

NOTE: Set the appropriate sweep timefor the specified RBW and
frequency span.
Set the sweep time to 1 sec for 200 Hz of frequency span
when the RBW is 200 Hz.

Set the sweep time to 1 sec for 10 kHz of frequency span
when the RBW is9 kHz

Set the sweep timeto 1 sec for 100 kHz of frequency span
when the RBWis 120 kHz

Displays the Peak menu and detects the peak value.
Automatically sets the resol ution bandwidth.

Sets the resolution bandwidth to 200 Hz (available for OPT27
only).

Sets the resolution bandwidth to 9 kHz.
Sets the resolution bandwidth to 120 kHz.
Sets the resolution bandwidth to 1 MHz.

Switches to the current detector as set at Detector (the Trc Det
menu) inthe TRACE.

Displays the Antenna menu. From here, select the antenna factor
you wish to correct for (5D2W cable, 10 m including the cable
loss).

Corrects for half-wave dipole antennas (TR1722).

Corrects for log-periodic antennas (UHALP9107).
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BBA9106
EMCO3142

User ANT Corr

Insert Line
DeleteLine
Sort

Table Init

Corrects for biconical antennas (BBA9106).
Corrects for bilog antennas (EMCO3142).

Opens the user-definable correction table, and displays the cor-
rection datalist in the User Ant Corr menu.

Inserts alinein the cursor position.
Deletes the line at the cursor position.
Sorts the frequency data in the table in the ascending order.

Deletes the data from the table.

Corr Mode ANT/LVL

Corr OFF

Sound

Sound AM/FM

Volume

Marker Pause Time

Squelch ON/OFF
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Toggles between the antennafactor (for the defined correction da-
ta) and the level correction data settings.

ANT: Setsthe antennafactor, and automatically setsthe unit
used for the vertical axisto dBuV/m.

LVL: Setsthelevel correction data, and sets the unit for the
vertical axisto thelevel you have previously chosen.

Any other antenna factors than those chosen by the
user are considered invalid, so the displayed unit will
automatically be dBuV/m.

No longer uses the correction data.

Displays the Sound menu, and demodulates the sound at the
marker.

Toggles between AM and FM demodulation.

Allows you to set the demodulated sound volume. The volume
can be set from arange of 1 to 12.

Allows you to set the duration of the pause used during demodu-
lation.

Toggles the squelch function on or off.
ON: Displays the squelch marker which indicates that the
sound carrier level below this level is not demodulated. The

squelch level can also be changed.

OFF: Removes the squelch marker, and turns off the squelch
function.
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3.3.8 EMC Key (EMC Measurement)

Sound OFF Turns off the sound demodulation function and displaysthe EMC
menu.
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339 FREQ Key (Frequency)

Pressing this key displaysthe FREQ menu and allows you to set the center frequency (or the start frequen-
cy when the start and stop frequencies are displayed). In addition, it displays both the current center fre-
guency and frequency span (or both the start and stop frequencies) in the area bel ow the bottom scaleline.

Center

Start

Stop

CF Step AUTO/MNL

Freq Offset ON/OFF

Channel Setting

Fregquency I nput

Input Type
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Allows you to set the center frequency, and displays the center
frequency and frequency span in the annotation area below the
bottom scale line.

Allowsyou to set the start frequency (the frequency furthest to the
left on the frequency axis), and displaysthe start and stop frequen-
ciesin the annotation area below the bottom scale line.

Allowsyou to set the stop frequency (the frequency furthest to the
right on the frequency axis), and displays the start and stop fre-
guencies in the annotation area below the bottom scale line.

Toggles the step size function between AUTO and MNL. This
function is used to change a center frequency using the step keys.

AUTO:  Automatically sets the step size to 1/10 of the fre-
guency span.

MNL: Allows you to set the step size manually.
Turns the frequency offset function on or off.

ON: Setsan offset value and changes only the frequency dis-
play by the offset value.
(Displayed frequency value = Set value + Offset value)

OFF: Turns the offset function off.

Displaysthe CH Setting menu. Allows you to set the channel fre-
guency from the channel table after the input mode has been
changed. The types of data entered by the Center, Start and Stop
keys vary depending on the input mode.

Displays the Frequency Input dialog box.

Input Type can be switched to the center frequency, starting fre-
quency or stop frequency.

Frequency: Setstheinput type to normal frequency mode.

CH Type 1:
Sets the input type to CH Type 1 mode which allows
you to set the center frequency using a channel number
(with the FREQ key) or a frequency (with the Center

key).
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Start CH Shift

Stop CH Shift

CH Type 1 Edit

Tablelto 3

Channel

Carrier

CH Type 2 Edit

Insert Line

3.3.9 FREQ Key (Frequency)

The Start and Stop keys are used to set frequencies.

To set sequential channels which all have the same
channel bandwidth, use the channel numbers in the ap-
propriate table created from the expression in the CH
Type 1 Edit function.

CH Type 2:

Sets the input type to CH Type 2 mode which allows
you to set the FREQ, Center, Start and Stop keysusing
a channel number.

To set sequential channels which have unique channel
bandwidths, use the channel numbersin the appropriate
table created from the frequency list in the CH Type 2
Edit function.

Used to enter the shift amount of the start channel’ s start frequen-
cy when Input Typeis CH Type 2. Setsthe start frequency of the
top channel in the CH Type 2 Edit table so that the start frequency
isincreased by the shift amount.

Used to enter the shift amount of the stop channel’ s stop frequen-
cy when Input Type is CH Type 2. Set the stop frequency of the
last channel inthe CH Type 2 Edit table so that the stop frequency
is decreased by the shift amount.

Displaysthe CH Type 1 Setting editor.

Toggles the table mode (for Table 1 thru 3) between ENABLE
and DISABLE.

ENABLE:
Displays the corresponding table.

DISABLE:
Does not display the corresponding table.

Allows you to edit the channel range.

Enter the start and stop channel numbers so that they satisfy the
following expression:

(Start channel number)<N<(Stop channel number).

Allows you to edit the carrier frequency range.
Enter the value calculated from the following formula:
(Channel spacing)x(N+Channel offset)+(Start frequency)

Displays the CH2 Edit menu and the CH Type 2 Setting editor.
Thisitem is used to enter the channel number, carrier frequency,
channel start frequency and channel stop freguency. A total of 99
channels can be used.

Inserts alinein the cursor position.
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DeleteLine
Sort
Table I nit
1/2_more
Presel

Auto Tune

Manual Tune

Mixer INT/EXT

Ext Mixer Config

Band Select
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Deletes the line at the cursor position.

The carrier frequenciesin the table are sorted in ascending order.
Deletes data from the table.

Displays the Freq menu (2/2).

Displays the Presel menu (For the R3162/72/82).

Automatically tunes the preselector according to the peak fre-
quency.

NOTE: To terminate the tuning, press any keys other than the
COPY, LOCAL, SINGLE and REPEAT keys.

Allows you to tune the preselector manually.

Switches between the Internal and External mixers (Compatible
with OPT16 thru OPT19 only).

INT: Uses the interna mixer.
EXT: Uses the external mixer.

Displays the Mix Config menu (Compatible with OPT16 thru
OPT19 only).

Used to select the frequency band of the external mixer.
The relationships among frequency bands, frequency ranges and
harmonic orders are as follows.

_Frequency band Erequency range [éHz] Harmonic order [N]
T 17.010 26.5 4
2 22.0t033.0 5
3 26.51040.0 6
4 33.0t050.0 8
5 40.0to 60.0 8
6 50.0to 75.0 10
7 70.0t0 80.0 12
8 60.0 to 90.0 12
9 75.0t0 110.0 16
10 90.0to 140.0 20
11 110.0to0 170.0 24
12 140.0to 220.0 30
13 170.0to 260.0 36
14 220.0t0 325.0 44
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Band Lock ON/OFF

Average L oss ON/OFF

Loss:Freq ON/OFF

Loss:Freq Edit

Insert Line

DeleteLine
Sort
Table Init

Signal | dent ON/OFF

I mage Suppress ON/OFF

3.3.9 FREQ Key (Frequency)

Toggles the frequency band lock function on or off.

ON: L ocksthe frequency band to the one selected for the ex-
ternal mixer.

OFF: Automatically switches the frequency band according
to the start and stop frequencies.

Toggles the correction function (used for the external mixer’sin-
trinsic average conversion |0ss) on or off.

ON: Corrects for the conversion loss using an average con-
version loss value.

OFF: Turns the correction function off.
Toggles the correction function on or off.

ON: Corrects for conversion loss using the frequency vs.
losstable.

OFF: Turns the correction function off.
Displays the L oss:Freq menu.

A linewith the samevaluesisinserted in the line where the cursor
islocated.

The line where the cursor is located is deleted.
The data previously entered is sorted by frequency.
Deletes all data from the table.

Toggles the Signal Identification function on or off (Compatible
with OPT16 thru OPT19 only).

ON: More than one spectrum is displayed for one input sig-
nal when an external mixer is used. From among these
spectrums, the true signal is identified.

OFF: Turns off the signal identification function.

Toggles the Software Image Suppression function on or off
(Compatible with OPT16 thru OPT19 only).

ON: Used to identify actual signalsasin the Signal Identifi-
cation function. Eliminates unnecessary image signals
using a software function so that an input signal can be
easily observed.
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OFF: Turns off the Software Image Suppression function.

2/2_more Returns to the Frequency (1) menu.
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3.3.10 Hold Mode

3.3.10 Hold Mode

Pressing the SHIFT key for several seconds until the word “HOLD” appears on the screen activates the
Hold mode. This mode disables all panel and soft key input.
Pressing the SHIFT until “HOLD” isremoved from the screen deactivates Hold mode.
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3.3.11 LEVEL Key (Frequency Level)

3.3.11 LEVEL Key (Frequency Level)
This section describes the menu (1/2) displayed when the LEVEL key is pressed.

Ref Level

ATT AUTO/MNL

dB/div

10dB/div
5dB/div
2dB/div
1dB/div

Linear

Units

dBm
dBmvV
dBuv
Watts
Volts

Hi Sens ON/OFF
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Allows you to set the reference level.
Toggles the input attenuator between AUTO and MNL.

AUTO: Automatically sets an optimum input attenuator in ac-
cordance with the reference level setting.

MNL:  Allowsyou to set an input attenuator within a range of
0to 50 dB (in 5 dB step) for the R3132/N; within a
range of 0to 75dB (in 5 dB step) for the R3162.
Setting the attenuation to 0 dB is possible only by using
the numeric keys.

NOTE: When Hi Sens ON/OFF isturned on, theinput
signal rangeis between 0 and 30 dB.

Displays the dB/div menu, which includes amplitude scales (for
the vertical axis) and is used to display datain logarithmic scale.

Sets the amplitude scale (vertical axis) to 10 dB/div.
Sets the amplitude scale (vertical axis) to 5 dB/div.
Sets the amplitude scale (vertical axis) to 2 dB/div.
Sets the amplitude scale (vertical axis) to 1 dB/div.

Displays the reference level data between 0V and the REF level
on alinear scale (in volts).

Displays the Units menu which sets the units used for the refer-
ence level, the display line and the marker level.

Sets the unit to dBm.
Sets the unit to dBmV.
Sets the unit to dBuV.
Sets the unit to W.
Setsthe unitto V.

Turns the high sensitivity input function on or off.
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Ref Offset ON/OFF

I nput 50Q/75Q

2/2_more

ON:

OFF:

3.3.11 LEVEL Key (Frequency Level)

Turns on the built-in pre-amplifier at the gain of 20 dB
and over. Sincethe gain of the pre-amplifier at each fre-
guency is corrected, no gain needs to be considered for
level measurement.

Turns the built-in pre-amplifier off.

Displaysthe Level menu (2/2).

Toggles the reference level offset function on or off.

ON:

OFF:

Allows you to set the offset level in arange of O to
+100.0 dB. The relationships between the displayed
reference level, the set reference level and the offset
are shown below:

Reference level (displayed) = Reference level (set) +
Offset.

Turns off the offset.

Setstheimpedance input level for the display. The 75 Q setting is
used when a 75 Q impedance converter (ZT-130NC) is connected
to the RF input.

The R3132 converts all levels for the 75Q system and displays

them.

Displaysthe Level menu (1/2).
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3.3.12 LOCAL Key (GPIB Remote Control)

Turns off GPIB remote control. (Note there is no menu associated with this panel key.)
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3.3.13 MEAS Key (Measurement)

This section describes the menu displayed when the MEAS key is pressed.

Noise/Hz

dBm/Hz

dBuv/ vHz

dBc/Hz

Noise/Hz OFF

XdB Down

XdB Down

XdB Left

XdB Right

MKR Read DLT/LFT/RHT

Cont Down ON/OFF

Displays the Noise/Hz menu, and allows you to set the frequency
width for noise measurement.

Setsthevertical axisunit to dBm, and setsthe marker readout sig-
nal level unit to dBm/Hz. In addition, the detector isautomatically
set to the sample detection mode.

Sets the vertical axis unit to dBuV, and sets the marker readout
signal level unit to dBuV /vHz. In addition, the detector is auto-
matically set to the sample detection mode.

Sets the unit of delta marker signal level to dBc/Hz and turns the
marker fixed function (deltamarker) ON, then sets the detector to
the sample detection mode.

Turns off the noise measurement mode, and displays the Measure
menu.

Displays the XdB Down menu.
Moves the normal marker to an intersection point on the trace x
dB down from the present location according to the MKR Read

DLT/LFT/RHT setting.

Movesthe normal marker to theleft to an intersection point on the
trace x dB down from the present location.

Moves the normal marker to the right to an intersection point on
the trace x dB down from the present location.

Selects the marker display under the x dB down function to either
DLT, LFT or RHT.

DLT:  The delta marker is displayed on the left; and the nor-

mal marker, on the right.
LFT: The normal marker is displayed on the left.
RHT:  The normal marker is displayed on the right.
Toggles the count down function on or off.
ON: Sets the x dB down function to repeat continuously.
Establishesthe trace peak point for each sweep which

is used as the reference point of the marker down.

OFF: Turns off the count down function.
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3rd Order Meas

% AM Meas ON/OFF

% AM Video ON/OFF

FM Meas

Mod Freq - SWP T ON/OFF

Displays the delta marker on the peak of the fundamental wave
and the normal marker on the peak of the third order intermodu-
lation distortion.
Use the value displayed when Peak DeltaY is pressed as the peak
search condition.

Toggles the %AM Meas function on or off.

ON: Calculates an AM modulation factor using a peak
search, and displays the result as a percentage (%).
Usethe value displayed when Peak DeltaY ispressed
as the peak search condition.

OFF: Turns off the %AM Meas.
Toggles the %AM Video function on or off.

ON: Displays the AM modulation factor (as percentage)
after video signal’s AM modulation factor has been
calculated using the peak search.

OFF: Turns the %AM Video function off.

Displaysthe FM Meas menu to measure FM signal frequency de-
viation.The value of the Peak Delta Y isused to perform the peak
search.

If the mode "Mod Freq - SWP T ON/OFF" is set to ON, the
sweep time is optimally set using the modulation frequency and
the number of displayed trace points.

If the mode "Mod Freq - SWP T ON/OFF" is set to OFF, the
seep time must be set using the expression shown below.

SWP >= PT x 1/Fmod

SWP:  Sweeptime
PT: Number of displayed trace points
Fmod:  Modulation frequency

(Posi mode is automatically set when the FM Meas functionis se-
lected. Refer to Posi.)

Toggles the sweep time calculation function (if given a modula-
tion frequency) on or off.

ON: Sets the modulation frequency and then calculates the
sweep time.

OFF: Turns the sweep time cal culation function off.
Thevalue set by SWP Time AUTO/MNL isused asthe
sweep time when starting measurements.
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Peak Delta'Y

FM Meas OFF

1/2_more

Sound

Sound AM/FM

Volume

Marker Pause Time

Squelch ON/OFF

Sound OFF

Phase Noise

C/IN Meas

Edit Table

I nsert

Delete

3.3.13 MEAS Key (Measurement)

Allows you to set the amplitude used for the peak search.
Turns the FM Meas function OFF.
Displays the Measure menu (2/2).

Displays the Sound menu, and demodulates the sound at the
marker.

Toggles between AM and FM demodul ation.

Allowsyou to set the demodulated sound volume. Y ou can set the
sound volume from arange of 1 to 12.

Allows you to set the duration of the pause used during demodu-
lation.

Toggles the squelch function on or off.

ON: Displays the squelch marker which indicates that the
sound carrier level below thislevel isnot demodulated.
The squelch level can also be changed.

OFF: Removes the squelch marker, and turns off the squelch
function.

Turns off the sound demodul ation function.

Displays the Phase Noise menu.
A menu used to measure phase noises and phase jitters is dis-

played.

Displays the C/N Meas menu. A variety of settings for the phase
noise measurement can be performed. For this measurement, a
phase noiseis calculated using an offset frequency which is devi-
ated from the carrier frequency or the current center frequency. A
maximum offset frequency of 10 points can be measured.

Displaysthe Edit Table menu, allowing you to set the desired off-
set frequency.

Enters the same data in the current cursor position.

Deletes the data at the current cursor position.

Table Init

Sig Track ON/OFF

Deletes all data from the table.

Toggles the signal track mode on or off.
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3.3.13 MEAS Key (Measurement)

ON: The signal track mode is turned on, and measurements
are taken by keeping track of the carrier frequency,
which resultsin changes to the center frequency.

OFF: Turns the signal track mode off.

Average Times ON/OFF
Toggles the trace averaging function on or off.

ON: Sets the number of averaging times and traces and av-
erages the phase noise waveform for each offset fre-
quency.

OFF: Turns the trace average function off.

C/N MeasOFF  The phase noise measurement function is turned off, and the
screen returns to the Phase Noise menu.

Phase Jitter Displays the Phase Jitter menu. A variety of parameters used to
measure phasejitter can be set. A jitter is calculated by specifying
a phase noise integration range based on an offset frequency de-
viated from the carrier frequency that is the same as the current
center frequency.

Start Offset Sets the lower limit of the phase noise integration range.
Stop Offset Sets the upper limit of the phase noise integration range.
Sig Track ON/OFF

Toggles the signal track mode on or off.

ON: The signal track mode is turned on, and measurements
are taken by keeping track of the carrier frequency,
which resultsin changes to the center frequency.

OFF: Turns the signal track mode off.

Average Times ON/OFF
Toggles the trace averaging function on or off.

ON: Setsthe number of averaging times, traces and then av-
erages the phase noise waveform for each offset fre-
quency.

OFF: Turns the trace average function off.

Phase Jitter OFF The phase noise measurement function is turned off, and the
Phase Noise menu is displayed.
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IM Meas

Order

Limit Setup

3rd Order
5th Order
7th Order

9th Order

3.3.13 MEAS Key (Measurement)

Displays the IM Meas menu in two-screen mode. Traces are dis-
played on the upper screen, and odd-harmonic measurement data
is displayed on the lower screen.

Sets the degrees used. The degrees available are 3, 5, 7 and 9.

Displaysthe Limit Setup dialog box.

Linit Setup
| -40.00 dB ||
5th Order: | -50.00 dB |
7th Order: | -55.00 dB |
9th Order: | -60.00 dB |

Sets the limit value for athird-order harmonic signal .
Sets the limit value for afifth-order harmonic signal .
Sets the limit value for a seventh-order harmonic signal.

Sets the limit value for a ninth-order harmonic signal.

Pass/Fail Judgement ON/OFF Togglesthe Pass/Fail Judgement function on or off. Thisfunction

Average Times ON/OFF

Hi Sens (IM Meas) ON/OFF

IM Meas OFF

2/2_more

compares a measured value with the value set in the Limit Setup
dialog box.

ON: Performs a Pass/Fail judgement. Theresult isFail if the
measurement value is greater than the limit value.

OFF: Does not perform a Pass/Fail judgement.
Toggles the trace averaging function on or off.
ON: Sets the number of averaging times.
OFF: Turns the trace average function off.

Toggles the Hi Sens measurement mode on or off. This function
is used to increase measurement sensibility.

ON: Decreases the reference level by 20 dB before a har-
monic signal is measured.

OFF: A harmonic signal is measured within a single screen.

Turns off the odd harmonic measurement function, and returns to
the Measure menu (2/2) display.

Displays the Measure menu (1/2).
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3.3.14 MKR Key (Marker)

3.3.14 MKR Key (Marker)
This key displays the Marker menu (1/2) and allows you to set a normal marker.
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Normal

Delta

Peak Menu

Next Peak

Next Peak Left

Next Peak Right

Next Peak Max-Min

Min Peak

Cont Peak ON/OFF

1/2_more

Peak Delta'Y

Search ALL/UP/LOW

Displays the normal marker so that you can useit. The frequency
and the level at the marker are displayed in the marker area.

Allows you to set the delta marker, and displays the delta marker
in the same position as that of the normal marker. The frequency
and the level values of this marker are relative to those of the nor-
mal marker.

Displaysthe Peak menu (1/2), and allows you to quickly movethe
normal marker to any point on the trace.

Moves the present marker to the next highest peak within the
search range.

Moves the present marker to the next lower frequency peak on the
left side of the current marker.

Moves the present marker to the next higher frequency peak on
the right side of the current marker.

Displays the normal marker on the maximum peak, and the delta
marker on the minimum peak within the search range.

Moves the delta marker to the minimum peak within the search
range.

Toggles the continuous peak search function on or off.

ON: Displaysthe frequency and the level of the marker after
moving the marker to the maximum peak in each

sweep.
OFF: Turns off the continuous peak search function.
Displays the Peak menu (2/2).

Allows you to set the amplitude settings used for the next peak
search.

When the Signal Track, %AM Meas, 3rd Order Meas and FM
Measfunctions are enabled, they are used as amplitude conditions
when searching for asignal peak.

Selects the next peak search range with respect to the threshold
value of the display line.

All: Removes the display line after repeating the next peak
search for all peaks.



R3132 Series Spectrum Analyzer Operation Manual

2/2_more

Sig Track ON/OFF

MKR Trace A/B

Marker OFF
1/2_more

Fixed MKR ON/OFF

MKR Step AUTO/MNL

Multi Marker

Multi MKR Setup

Marker No.

Marker ON

3.3.14 MKR Key (Marker)

UP: Performs the next peak search for all the peaks above
the display line. The display line can be adjusted from
this setting.

LOW:  Performs the next peak search for al the peaks under
the display line. The display line can be adjusted from
this setting.

Returns to the Peak menu (1/2).

Toggles the signal track function on or off.

ON: Sets the marker frequency to the center frequency for
each sweep, after performing the peak search for the
same peak. Use the value displayed when Peak DeltaY
is pressed as the peak search condition.

OFF: Turns off the signal track function.

Selects one of the two traces so that the marker is available when
traces A and B are displayed simultaneously.

Turns off all marker functions.

Displays the Marker menu (2/2).

Toggles the Fixed Marker function on or off.

ON: Stores the frequency and level of the displayed delta
marker and fixes the marker at the current physical po-
sition on the screen.

OFF: Turns off the Fixed Marker function.

Toggles the step size function on or off. This function allows you
to control the movement of the marker using the step key.

AUTO: Automatically setsthe step sizeto 1/10 of the span.
MNL:  Allowsyou to manually set the step size to any value.
Displays the Multi MKR menu.

Displays the MKR Setup menu.

Allowsyou to set the multi-marker number and displaysthevalue
you entered.

Displays the multi-marker specified by the number. The frequen-
cy and level of the marker are displayed in the marker area.
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3.3.14 MKR Key (Marker)

3-52

Marker OFF
Active Marker
Reset Marker

MKR List ON/OFF

Peak List Level

Peak List Freq

Multi MKR OFF

2/2_more

Removes the multi-marker specified by the number.
Turns on or off the multi-marker displayed on the screen.
Removes all multi-markers except multi-marker No.1.
Toggles the multi-marker list display function on or off.

ON: Displaysalist of the current multi-marker numbers, fre-
guencies and levelsin ascending order.

OFF: Removes the list of multi-markers.

Lists the levels and frequencies in descending order of the peak
levels.

Lists the levels and frequencies in descending order of the peak
level frequencies.

Removes all multi-markers from the display.

Returns to the Marker menu (1/2).
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3.3.15 MKR - Key (Marker —)

3.3.15 MKR - Key (Marker -)

This section describes the menu displayed whenthe MKR - key is pressed. This menu allows you to use
the active marker data (such as frequency and level) as the data for some other function. Item(s) in the
MKR - menu (1/2) may be different depending on the marker you use (either normal or delta marker).

MKR - CF
MKR - Ref

Peak - CF

Peak - Ref

AMKR - Span

1/2_more

MKR - CF Step

AMKR - CF Step

MKR - MKR Step

AMKR - MKR Step

AMKR - CF

2/2_more

Sets the active marker frequency as the center frequency.
Sets the active marker level asthe reference level.

Moves the marker to the maximum peak within the search range,
and sets the marker frequency as the center frequency.

Moves the marker to the maximum peak within the search range,
and sets the marker level as the reference level.

Setsthe frequency difference between the delta and normal mark-
er as the frequency span.

Displaysthe Mkr - menu (2/2).

Sets the marker frequency as the center frequency for the step
size.

Setsthe frequency difference between the delta and normal mark-
er as the step size for the center frequency.

Sets the marker frequency as the step size of the marker.

Setsthe frequency difference between the delta and normal mark-
er as the step size of the marker.

Setsthe frequency difference between the delta and normal mark-
er as the center frequency.

Returnsto the Mkr — menu (1/2).
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3.3.16 PASFAIL Key (Pass/Fail Judgment)
Pressing the PAS/FAIL key displays the Pass/Fail menu.

Pass/Fail ON/OFF

Linel ON/OFF

Line2 ON/OFF

X ABS/LFT/CTR

Y ABS/ITOP/BOT (Y ABS/CTR)

3-54

Turns the Pass/Fail judgement function, according to the limit
lines, on or off.

ON: A Pass/Fail judgement is made based on the set limit
line.

OFF: Turns the Pass/Fail judgement function off.
Turnslimit line 1 on or off.

ON: Displayslimit line 1 and the judgement result (PASS or
FAIL).

OFF: Erases limit line 1 and the judgement result.
Turnslimit line 2 on or off.

ON: Displayslimit line 2 and the judgement result (PASS or
FAIL).

OFF: Displays limit line 2 and the judgement result.

Setsthe attribute of horizontal axis (frequency or time) data of the
limit line.

ABS: Setsthe horizontal axis position using the limit line that
is set under Limit Line Edit as an absolute value. The
horizontal axis position of the limit line moves as the
frequency span or the center frequency setting changes.

LFT: Setsthe horizontal axis position using the limit line that
isset under Limit Line Edit asarelative value. The hor-
izontal axis position of the limit line is fixed at the po-
sition based on the |eft end without being influenced by
changes in frequency span or center frequency.

CTR: Sets the horizontal axis position using the center of the
horizontal axis as arelative value.

Sets the attribute of vertical axis (level) data of the limit line.

ABS: Setsthe vertical axis position using the limit linethat is
set under Limit Line Edit as an absolute value. Thever-
tical axis position of the limit line moves as the level
setting changes.



R3132 Series Spectrum Analyzer Operation Manual

Shift X/Y

Limit Line Edit
Limit Line 1/2
InsertLine
DeleteLine
Sort
TableInit
Copy Table1to 2

Copy Table2to 1

TOP:

BOT:

3.3.16 PAS/FAIL Key (Pass/Fail Judgment)

Setsthe vertical axis position using the limit linethat is
set under Limit Line Edit as arelative value. The verti-
cal axisposition of thelimit lineisfixed in the position
based on the top without being influenced by changes
inlevel setting.

Setsthe horizontal axis position using the bottom of the
vertical axisasarelative value.

Setsthelimit line property (in frequencies) along the vertical axis
(if OPT73, FM Demodulation function, is turned on).

ABS:

CTR:

The position along the vertical axisis determined from
the absolute value of alimit line set by the Limit Line
Edit.

The vertical position of the limit line varies according
to the change in the center frequency used.

The position along the vertical axis is determined rela-
tive to the limit line value set by the Limit Line Edit.
The vertical position of the limit line isfixed at its cen-
ter. Note that the center frequency does not affect the
vertical position of the limit line.

Switches the offset direction for the limit line between X and Y.

X:

Sets an offset value for the horizontal axis direction of
the limit line.

Sets an offset value for the vertical axis direction of the
limit line.

Displaysthe Edit Menu.

Selects the limit line to edit on the Edit screen.

Inserts alinein the cursor position.

Deletes the line at the cursor position.

Sorts the input data according to the frequencies.

Deletes all the datain the limit line setting table.

Copies the data created on limit line 1 to limit line 2.

Copies the data created on limit line 2 to limit line 1.
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3.3.17 PK SRCH Key (Peak Search)

Pressing this key displaysthe frequency and level of the marker after moving the marker to the maximum
level of the trace within the search range. (Note there is no menu associated with this panel key.)
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3.3.18 POWER MEASURE Key (Power M easur ement)
This section describes the Power menu displayed when the POWER M EASURE key is pressed.

Channel Power Activates the measuring window, and displays the CH Power
menu.
The channel power is calculated using the formula shown below.
xz, 20 1 SPAN
— 10
PCH—10|Og[n:2X£10 )% o Sk

PcH:  Channel power

P(n): Data(dBm) for each trace point

SPAN: Current span value

PBW: Noise power bandwidth

X1: Dataposition of start frequency on the x-axis.
X2: Dataposition of stop frequency on the x-axis.

Window Position Allows you to set the center of the measuring window (channel
bandwidth).
Window Width Allows you to set the width of the measuring window (channel
bandwidth).
Average Times Allows you to set the number of times the sweep is averaged.
Parameter Setup Displays the Prmtr Setup menu.
Default Sets the following settings to default values: the frequency span,

resolution bandwidth, video bandwidth, sweep time, detector,
trace mode, channel band position and channel bandwidth. When
Default is enabled, the defaults are automatically set when the
channel power is measured.

Manual Disablesthe Default function. Asaresult, the above settings must
be set manually. The currently set values are used when channel
power is measured.

Define — Default The currently set values are the new defaullts.
CH Power OFF Removes the window and cancels channel power measurements.

Total Power Measures the total power in the object range (the entire measure-
ment span or window) and displaysit.
The total power is cal culated using the formula shown below.
The number of trace points on the horizontal axisis set to 1001.
P(n)

X —_
_ 10 1 SPAN
Pr=10log [ n§x1(1o )x PBW 1001

Pr:  Total power to be calculated.
P(n): Data(dBm) for each trace point.
SPAN: Current span value
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Average Power

Power Meas OFF

oBwW

ACP

OBW9%

Parameter Setup

Default

Manual

Define - Default

OBW OFF

CS/BS Setup

PBW: Noise power bandwidth
X1 1
X2: 1001

Measures the power averaged over the object range (the entire
measurement span or window) and displaysit.

Allows you to set the averaging count used to calculate the aver-
age power.

With average power measurements, the resolution bandwidth
(RBW) is set to a bandwidth wider than the amplitude variation
width (the resol ution bandwidth must be at |east three times wider
than the occupied bandwidth). The average power is calculated
using the formula shown below.

The number of trace points on the horizontal axisis set to 1001.

P(n)

x2 2V
_ 10 L
Pave=10log L:z)u(lo ) T ]

Pave: Denotes the average power to be cal culated.
P (n): Denotesthe data (dBm) for each trace point.
X1 1
X2: 1001

Turns off the power measurement function.

Displays the OBW menu.

Sets the percentage of occupied power compared to the total pow-
er when measuring the occupied bandwidth.

Displays the Prmtr Setup menu.

Sets the following settings to default values: the frequency span,
resolution bandwidth, video bandwidth, sweep time, detector,
trace mode and the OBW%. When Default is enabled, the de-
faults are automatically set when the OBW is measured.
Disablesthe Default function. Asaresult, the above settings must
be set manually. The currently set values are used when the OBW
is measured.

The currently set values become the new defaults.

Turns the OBW measuring function off.

Displays the ACP menu.

Displays the CS/BS Setup menu, and the editor used to set the
channel spacing and specified bandwidth together.
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3.3.18 POWER MEASURE Key (Power Measurement)

VNyquist Filter ON/OFF
Toggles the VNyquist filter function on or off.

ON: Turns the Nyquist filter function on.

OFF: Turns the Nyquist filter function off.

Insert Line Inserts alinein the cursor position.
Delete Line Deletes the line at the cursor position.
Sort Sort the CS/BS Setting table by CS.
Table I nit Deletes all datain thetable.

BS Window ON/OFF

Toggles the ACP bandpass window display on or off.

ON: Displays the window within the bandpass which is tar-
geted for calculating the ACP.
OFF: Removes the window.
VNyquist Filter Setup Displays the VNyquist Filter Setup dialog box.

JHyquist Filter Setup
Symbol Rate 1/T: | 21.0 kHz [
Rolloff Factor: | 0.50 |

Myquist Filter:

Symbol Rate UT  Setsthe symbol rate.

Rolloff Factor Sets the rolloff factor.

VNyquist Filter ~ Togglesthe Nyquist filter function on or off.
ON: Turns the Nyquist filter function on.
OFF: Turns the Nyquist filter function off.

Screen FULL/SEPA/CARRIER

Toggles the screen display between the full and separate screen
modes.
FULL: Theentirescreen is used.

Calculates the ACP based on the total power along the
entire band on the screen.
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3.3.18 POWER MEASURE Key (Power Measurement)

Parameter Setup

Default

Manual

Define — Default

Graph
Marker No.
Marker ON
Marker OFF
Active Marker
Reset Marker
Graph OFF
ACP OFF
1/2 more
Spectrum Mask
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SEPA: The screen mode is changed to SEPA when a sweep
takes place.

CARRIER:
The entire screen is used.
Calculates the ACP based on the power along the band
specified by Carrier Band Width.

Displays the Prmtr Setup menu.

Sets the following settings to default values: the frequency span,
resolution bandwidth, video bandwidth, sweep time, detector,
trace mode, CS/BS Setup and vNyquist Filter Setup. When De-
fault is enabled, the defaults are automatically set when the ACP
is measured.

Disablesthe Default function. Asaresult, the above settings must
be set manually. The currently set values are used when the ACP
is measured.

The currently set values become the new defaults.

Displays the Multi MKR menu (used for ACP Graph).

Turns the graphic display function on.

Displays the leakage power graph as Trace B and puts Delta
marker in the center of the screen.

The B memory is used to display the ACP graph.

Enter the multi marker number here.

Displaysthe multi-marker specified at Marker No. in the center of
the trace and the frequency and level of the marker in the marker
area.

Removes the multi-marker specified by the number.

Turns on or off the multi-marker displayed on the screen.
Removes all multi-markers except for multi-marker 1.

Turns the graphic display function off.

Turns off the ACP measurement function, and returnsto the pow-
er menu.

Displays the Power menu (2/2).

Displays the Spect Mask menu.

Displays the measurement and judgment results in combination
with the pass/fail judgment result using the limit linesfor the ACP
measurement.
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3.3.18 POWER MEASURE Key (Power Measurement)

CS/BS Setup Displays the CS/BS Setup menu, and the editor used to set the
channel space and channel bandwidth together.

VNyquist Filter ON/OFF
Toggles the VNyquist filter function on or off.

ON: Turns the Nyquist filter function on.

OFF: Turns the Nyquist filter function off.

Insert Line Inserts alinein the cursor position.
Delete Line Deletes the line at the cursor position.
Sort Sort the CS/BS Setting table by CS.
Table I nit Deletes all datain thetable.

BS Window ON/OFF

Toggles the ACP bandpass window display on or off.

ON: Displays the window within the bandpass which is tar-
geted for calculating the ACP.
OFF: Removes the window.
VNyquist Filter Setup Displays the VNyquist Filter Setup dialog box.

JHyquist Filter Setup
Symbol Rate 1/7: | 21.0 kHz [
Rolloff Factor: | 0.50 |

Myquist Filter:

Symbol Rate UT  Setsthe symbol rate.
Rolloff Factor Sets the rolloff factor.
VNyquist Filter ~ Togglesthe Nyquist filter function on or off.
ON: Turns the Nyquist filter function on.
OFF: Turns the Nyquist filter function off.
Results REL/ABS Toggles the unit of the measurement result display.
REL: Displays arelative value (dBc) of the power within the

carrier bandwidth (set by CS/BS editor and referred to
as the Ref Power) to the ACP power.
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3.3.18 POWER MEASURE Key (Power Measurement)

Parameter Setup

Default

Manual

Define — Default

Spectrum Mask OFF

Spurious Freq

Table No. 1/2/3

Edit Table

Table No. 1/2/3
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ABS: Displays an absolute value using the unit selected from
the Units menu under the LEVEL key.

Displays the Prmtr Setup menu.

Sets the following settings to default values: the frequency span,
resolution bandwidth, video bandwidth, sweep time, detector,
trace mode, CS/BS Setup,VNyquist Filter Setup and Limit Line
ON/OFF. When Default is enabled, the defaults are automatically
set when the spectrum mask is measured.

Disablesthe Default function. Asaresult, the above settings must
be set manually. The currently set values are used when the spec-
trum mask is measured.

The currently set values become the new defaults.
Turns the spectrum mask function off.

The spurious table information is displayed after the Spuri Freq
menu has been displayed. (The spurious measurement table is not
displayed when there is no table data.)

When making spurious measurements while in frequency mode,
pass/fail judgment is repeated once for each frequency band after
the setup conditions have been selected and amaximum of 10 sig-
nal peaks have been searched for each frequency band. When this
function is used with Average Power measurement, pass/fail
judgments for average powers are performed.

Sets Table 1,2 or 3.

1 Sets Table 1.
2 Sets Table 2.
3 Sets Table 3.

Displays the Edit Table menu.

The editor used for the selected table number is displayed. You
can enter the start and stop frequencies, RBW, sweep time and
limit level of the frequency band which is used for pass/fail judg-
ment from this editor.

A maximum of 15 frequency bands can be set.

Sets Table 1,2 or 3.

1 Sets Table 1.
2 Sets Table 2.
3 Sets Table 3.
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Insert
Delete
Table Init

Show Result

Prev Result
Next Result

Sweep Count ON/OFF

PASS Judge UP/LOW

Spurious Freq OFF

3.3.18 POWER MEASURE Key (Power Measurement)

Inserts a column at the cursor position.

Deletes a column at the cursor position.

All datais cleared from the table.

Displaysthe Show Result menu and displays the measurement re-
sult in full screen mode. The setup conditions and detailed results
are displayed for each frequency band.

Displays the previous frequency band result on the screen.
Displays the next frequency band result on the screen.

Toggles the sweep count (used with the Max Hold mode, Min
Hold mode, Average function, Power Average function or Aver-
age Power measurement) on or off.

ON: Allowsyou to set the sweep count. A pass/fail judgment

is performed when the number of sweeps matches the
specified sweep count.

NOTE: If Trace mode is set to Write mode, it is automatically
changed as shown bel ow according to the Detector setting
as shown below:

The Trace mode stays in Write mode if Detector mode is
set to Normal.

TheTrace modeischanged to Max Hold modeif Detector
mode is set to Positive.

The Trace modeis changed to Min Hold modeif Detector
mode is set to Negative.

The Trace mode is changed to AVG mode if Detector
mode is set to Sample.

OFF: Turns the sweep count off. The Max Hold mode, Min
Hold mode, Average function, Power Average function
or Average Power measurement is turned off and a
pass/fail judgment is performed for each sweep.

Toggles the pass area between UP and LOW.

UP: The area above the limit level is set to Pass.

LOW: Theareabelow thelimit level is set to Pass.

Turnsthe spurious measurement (in frequency mode) off, and dis-
plays the Power menu.
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3.3.18 POWER MEASURE Key (Power Measurement)

Spurious Time

Table No. 1/2/3
Edit Table
Table No. 1/2/3
I nsert
Delete
Table Init
Show Result
Prev Result
Next Result
Sweep Count ON/OFF
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The Spuri Time menu and the spurious table information are dis-
played. (The spurious measurement table is not displayed when
there is no table data.)

When making spurious measurements while in zero span mode,
pass/fail judgment is repeated once for each frequency after the
setup conditions have been selected and a maximum of 10 signal
peaks have been searched for each frequency. When this function
isused with Average Power measurement, pass/fail judgmentsfor
average powers are performed.

Sets Table1,2 or 3

1 Sets Table 1.
2 Sets Table 2.
3 Sets Table 3.

Displays the Edit Table menu.

The editor of the sel ected table number is displayed. The frequen-
cies, RBW, sweep timeand limit level which are used for pass/fail
judgments are entered. A maximum of 15 frequencies can be set.

Sets Table 1,2 or 3.

1 Sets Table 1.
2 Sets Table 2.
3 Sets Table 3.

Inserts the column at the cursor position.

Deletes the column at the cursor position.

All datais cleared from the table.

Displaysthe Show Result menu and displays the measurement re-
sult in full screen mode. The setup conditions and detailed results
are displayed for each frequency.

Displays the previous frequency result on the screen.

Displays the next frequency result on the screen.

Toggles the sweep count (used with the Max Hold mode, Min

Hold mode, Average function, Power Average function or Aver-
age Power measurement) on or off.
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PASS Judge UP/LOW

Spurious Time OFF

Single Measure ON/OFF

2/2_more

ON:

3.3.18 POWER MEASURE Key (Power Measurement)

Allowsyou to set the sweep count. A pass/fail judgment
is performed when the number of sweeps matches the
specified sweep count.

NOTE:

If Trace mode is set to Write mode, it is automatically
changed as shown bel ow according to the Detector setting
as shown below:

The Trace mode stays in Write mode if Detector mode is
set to Normal.

The Trace modeischanged to Max Hold modeif Detector
mode is set to Positive.

The Trace modeis changed to Min Hold modeif Detector
mode is set to Negative.

The Average Power measurement is started if Detector
mode is set to Sample.

OFF:

Turns the sweep count off. The Max Hold mode, Min
Hold mode, Average function, Power Average function
or Average Power measurement is turned off and a
pass/fail judgment is performed for each sweep.

Toggles the pass area between UP and LOW.

UP:

LOW:

The area above the limit level is set to Pass.

The area below the limit level is set to Pass.

Turns the spurious measurement (zero span mode) off, and dis-
plays the Power menu.

Sets the sweep conditions used in Single Sweep Mode.

ON:

OFF:

Pressing the SINGL E key performsthe sweep the spec-
ified number of measurement times when the channel
power, total power, or average power ismeasured while
the average or power average function isturned on.
Note that the average and power average functions re-
quire the OBW, ACP (FULL, CARRIER), and spec-
trum mask measurement functions.

Pressing the SINGLE key performs the sweep only
once.

Displays the Power menu (1/2).
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3.3.19 PRESET Key (Initiaization)

3.3.19 PRESET Key (Initialization)

Thiskey isused to reset the spectrum analyzer to its' default settings. Thiskey is accessed by pressing the
SHIFT key and then the CONFIG key. All previous settings are cleared when thisis done. (Note thereis
no menu associated with this panel key.)
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3.3.20 RECALL Key (Data Readout)

3.3.20 RECALL Key (Data Readout)
This section describes the menu displayed when the RECAL L key is pressed.

Recall Reads out the data from afile selected from the filelist.
List ON/OFF Togglesthefilelist display on or off.

ON: Displaysthefilelist.

OFF: Turns off the file list display.
Device RAM/FD Selects a source for the data.

RAM:  Reads out the data from internal memory.

FD: Reads out the data from a floppy disk.
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3.3.21 REPEAT Key (Continuous Sweep)

3.3.21 REPEAT Key (Continuous Sweep)

Pressing this key activates the continuous sweep mode.

If this key is pressed during a sweep, the sweep is paused and the sweep lamp is turned off. Pressing the
REPEAT key again causes the analyzer to wait for another sweep to start and then the sweep lamp turns
back on. The sweep will start after asignal isreceived (which in turn depends on the current trigger mode
setting). (Note there is no menu associated with this panel key.)
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3.3.22 SAVE Key (Saving Data)

3.3.22 SAVE Key (Saving Data)

This section describes the menu displayed when the SHIFT key and the RECALL(SAVE) key are

pressed.

Save

Save | tem

Setup

Trace

Ant Corr

Norm Corr

Savesthe data selected by Save |tem to thefile selected in thefile

list.

Displays the Save Item Setup dialog box.

Save Item Setup
[Setup:— JEH| ov |

Trace:
#nt Corr:

Horm Corr:
Limit Line:
Loss iFreq:

Trace Level:
Channel:
Spurious:

Sets whether or not this function is turned on.

ON: Saves the setup conditions.

OFF: Does not save the setup conditions.

Sets whether or not this function is turned on.

ON: Saves the trace data.

OFF: Does not save the trace data.

Sets whether or not this function is turned on.

ON: Saves the correction data.

OFF: Does not save the correction data.

Setswhether or not thisfunctionisturned on. (if OPT74 isinclud-

ed).
ON: Saves the normalized data.

OFF: Does not save the normalized data.
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3.3.22 SAVE Key (Saving Data)

3-70

Limit Line

Loss:Freqg

Trace Level

Channel

Spurious

Protect
Delete
Rename
Change Title

Device RAM/FD

Used to control how Limit Line conditions are saved.

OFF: Does not save the current values.

1 Saves the current values for Limit Line 1.

2 Saves the current values for Limit Line 2.

V2 Saves the current values for both Limit Line 1 and 2.

Selects whether or not the data in the external mixer frequency-
losstableis saved (Only for OPT 16 thru OPT 19).

ON: Saves the contents of the external mixer frequency-loss
table.
OFF: Does not save the contents of the external mixer fre-

guency-losstable.
Sets whether or not this function is turned on.
ON: Stores the trace data level (at the present level).
OFF: Does not store the trace data level.
Sets whether or not this function is turned on.
ON: Saves the set values used in Channel Type 1 and 2.

OFF: Doesnot savethe set values used in Channel Type 1 and
2.

Sets whether or not this function is turned on.

ON: Saves the table data (Freg/Time).

OFF: Does not save the table data (Freg/Time).
Enables the write protect for the file selected in thefilelist.
Removes the selected file from the filelist.

Changes the name of the file selected from thefilelist.
Changes the title on the screen.

Selects the location used to store the data.

RAM:  Storesthe datain internal memory.

FD: Stores the data on the floppy disk in the disk drive.
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3.3.23 Self Test Key (Self Test)

3323 Self Test Key (Self Test)
Pressing SHIFT and O(Self Test) activates the self test mode, and displays the Self Test menu.

NOTE: In Sdf Test mode, all soft menus and panel keys except for those displayed in the soft menu, and the
SHIFT, PRESET and COPY keys are disabled.

Execute Self Test Five test items are displayed in SELF TEST RESULTS window,
and are tested in order.
Aseach test is completed, PASS or FAIL and Completed are dis-
played on the screen. After all test items have been completed,
The self test ends.

CAUTION: If FAIL appears for any test item, Contact an
ADVANTEST service representative for repair. The
address and telephone are found at the end of this man-
ual.

Exit Exits the self test mode.
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3.3.24 SINGLE Key (Single Sweep)

3.3.24 SINGLE Key (Single Sweep)
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If this key is pressed during a sweep, the sweep is paused and the sweep lamp is turned off. Pressing the
SINGLE key again causes the analyzer to wait until a sweep starts again (which in turn depends on when
it receivesasignal). Thisiscontrolled by the trigger mode setting. When the channel power measurement,
total power measurement, average power measurement, average function, or power average function is
performed while“ Single Measure ON” is set, the sweep is performed the specified number of times. (Note
there is no menu associated with this panel key.)
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3.3.25 SPAN Key (Freguency Span)

3.3.25 SPAN Key (Frequency Span)

When pressed, this key displays the Span menu, and allows you to set a frequency span. In addition, the
center frequency and frequency span are displayed in the annotation area below the bottom scale line.

Full Span Sets the frequency span to the full span.

Zero Span Set azero span at the center frequency. In zero span mode, thefre-
guency span is 0 Hz, and the spectrum analyzer operates as a
tuned receiver. The horizontal axisisthetime axis. Thereceiving
bandwidth is determined according to the selected resolution
bandwidth.

Peak Zoom Moves the marker to the maximum peak within the search object
range, and sets the marker frequency as the center frequency. In
addition, the frequency span is changed to 1/10 of the current fre-
guency span.

Last Span Resets the frequency span to the previous value.
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3.3.26 SWEEP Key (Sweep Time)

3.3.26 SWEEP Key (Sweep Time)

Pressing the SWEEP key displays the SWEEP menu.
MNL allows you to specify a sweep time.

SWP Time AUTO/MNL

Auto All

Trig Delay

Gated Sweep

Gate Source

Ext

TV-V

TV-H

Slope (TV Polarity) +/-
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Toggles the sweep time between AUTO and MNL.

AUTO: Automatically sets the optimum sweep time according
to the span, resolution bandwidth and video bandwidth.

MNL:  Setsthe sweep time manually.

NOTE: When the sweep timeisequal to or lessthan 9
ms, the trace point is set to 501, and the detec-
tor is set to the sample detection mode
(OPT29).

Automatically sets the resolution bandwidth, video bandwidth
and sweep time according to the span settings.

Setsthe delay timein reference to the trigger point or setsthe pre-
trigger time.
Thisisavailable only when the zero span is selected.

Displays the Gated Sweep menu and two windows.
The upper screen displays the result of gated sweep, while the
lower screen displays a gate signal, the gate position and width.

Displays the Gated Source menu.
The trigger conditions for a gate signal in the gated sweep mode
can be set.

Sweep is synchronized with external trigger signals.

Sweep is synchronized with vertical synchronous signals of TV
signals.

Sweep issynchronized with horizontal synchronoussignalsof TV
signals.

Switches polarities between + and - for the trigger slope or video
modulation of TV signals.

+: Sweep is started at the rise of atrigger.
Inthe TV trigger mode, sweep is started synchronously
with avideo modulation signal of + polarity.

- Sweep is started at the fall of atrigger.
Inthe TV trigger mode, sweep is started synchronously
with avideo modulation signal of - polarity.
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Gate Position
Gate Width

Gated Sweep ON/OFF

Screen A/B

Gate Setup Quit

Gated Sweep ON/OFF

Ext Gate |n ON/OFF

3.3.26 SWEEP Key (Sweep Time)

Sets the position of agate signal.
Sets the width of a gate signal.
Turns the gated sweep mode on or off.

ON: Sweep is executed according to the currently set gate
conditions (gate position and width).

OFF: Turns the gated sweep mode off.

Toggles the active screen between A and B.

A: The upper screen is set to the active state.
B: The lower screen is set to the active state.

Thetrigger condition setup screen of gate signalsisreleased to re-
turn to the Sweep menu.

Turns the gated sweep mode on or off.

ON: Sweep is executed according to the currently set gate
conditions (gate position and width).

OFF: Turns the gated sweep mode off.
Changes the input signal at the External Trigger connector.

ON: Performs a gated sweep using the External Trigger con-
nector signal asthe gate signal.
Sweeps intermittently when the signal level is greater
than approximately 2.5V, and stops sweeping when the
signal level is approximately lessthan 2.5V.

OFF: Performs a normal sweep.

Uses the input signal at the External Trigger connector
asthe trigger signal for the Ext Trig mode.
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3.3.27 TG Key (Tracking Generator) (OPT74)

3.3.27 TG Key (Tracking Generator) (OPT 74)

This section describes the TG menu which is displayed when the tracking generator is turned on.

CAUTION Do not apply voltages that exceed (10 V or power that exceeds + 15 dBm to the TG OUTPUT con-
nector, or you may damage this instrument.

TG Level

Execute Normalize

Norm Corr ON/OFF

Ref Line

Freq Adj Auto

Freq Adj Manual

TG OFF
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Allows you to set tracking generator's output level.
Pressing this key causes the following to occur.

1. Displaysthereferenceline at the midpoint between the max-
imum and minimum level points which are currently dis-

played.
The reference line position cannot be changed if it was dis-
played by previous operation.

2. Thecurrent trace is saved in the memory as correction data.
3. Thenormalization calibration function is activated.

Only trace A is normalized.

CAUTION: Make sure TG OUTPUT is connected to RF INPUT1
before executing the above normalization calibration.

Toggles the normalization function on or off.

ON: Executes a normalization using the correction data
saved in the memory.

OFF: Disables the normalization function.
Allows you to change the position of the reference line.

For each RBW, the compensation value for tracking generator's
output frequency is obtained to prevent the tracking error (a kind
of level error caused by the difference in displacement between
tracking generator's output frequency and spectrum analyzer's
tuning frequency).

CAUTION: Make sure TG OUTPUT is connected to RF INPUT1
before executing the above normalization calibration.

For the current RBW, the compensation value for tracking gener-
ator's output frequency is set.

Turns the tracking generator off.
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3.3.28 TRACE Key (Trace Data)

3.3.28 TRACE Key (Trace Data)

This section describes Trace A(B) menu (1/2) displayed when the TRACE key is pressed.

Write A(B)

View A(B)

Blank A(B)

Max Hold A(B)

Detector

Normal

Posi

Nega

Sample
Trc Menu A/B
1/2_more
AVG A(B)

AVG A(B) ON/OFF

Average PSE/CONT

Sets the Write mode which updates the data in the A(B) memory
for each sweep.

Sets the View mode which holds the datain the A(B) memory.
Sets the Blank mode which erases the trace.

Executes the Max Hold mode which displays the maximum value
for each trace sample (when you select the Max Hold mode, the

positive mode is automatically selected. Refer to Posi.)

Displays the Trc Det A(B) menu from which you can set the de-
tection mode used.

Sets the normal mode which automatically detects positive or
negative peak points for each trace point.

Sets the positive peak mode (when you select the Max Hold
mode, the positive mode is automatically selected. Refer to Max
Hold A(B).)

Sets the negative peak mode (when you select the Min Hold
mode, the negative mode is automatically selected. Refer to Min
Hold A(B).)

Sets the sample mode.

Toggles between trace A and trace B.

Displaysthe Trace A(B) menu (2/2).

Displaysthe AVG A(B) menu.

Toggles the averaging function on or off.

ON: Turns averaging on.

OFF: Turns averaging off.

Toggles between PSE (pause) and CONT (continue) while the av-
eraging function is being used.

PSE: Temporarily pauses averaging and displays the current
averaging count.

CONT: Resumes averaging from the point at which the pause
occurred.
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3.3.28 TRACE Key (Trace Data)

Average CONT/SGL

Single Measure ON/OFF

Power AVG A(B)

Power AVG A(B) ON/OFF

Average PSE/CONT

3-78

Toggles between CONT (continuation) and SGL (single) modes.

CONT: Continues to average using the current data which is
used until the set averaging count is reached.

SGL: Automatically switches to View mode as soon as the
desired averaging count has been reached.
When combining this function with OBW, ACP or
Spectrum Mask measurement, perform the averaging
process the number of times specified by this function
before making the OBW or ACP measurement.

Sets the sweep conditions used in Single Sweep Mode.

ON: Pressing the SINGL E key performsthe sweep the spec-
ified number of measurement times when the channel
power, total power, or average power ismeasured while
the average or power average function isturned on.
Note that the average and power average functions re-
quire the OBW, ACP (FULL, CARRIER), and spec-
trum mask measurement functions.

OFF: Pressing the SINGLE key performs the sweep only
once.

Displays the Power AVG A(B) menu.

Toggles the power averaging function on or off.

The power averaging function is used to average the power in
each frequency using the equation below and display the averaged
power.

Pin
Pave =10 log [in % 10010) ]

Pave: Averaged power for each frequency

Pin:  Power in the nth sweep cycle
(for each of up to 1001 frequency points)

n: Number of sweep cycles
ON: Turns the power averaging function on.
OFF: Turns the power averaging function off.

Toggles between PSE (pause) and CONT (continue) while the
power averaging function is being used.

PSE: Temporarily pauses averaging and displays the current
averaging count.

CONT: Resumes averaging from the point at which the pause
occurred.
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Average CONT/SGL

Single Measure ON/OFF

Min Hold A(B)

Store A(B) to B(A)

Math A

A-B - A

B-A - A

A-DL - A

Disp Line ON/OFF

3.3.28 TRACE Key (Trace Data)

Toggles between CONT (continuation) and SGL (single) modes.

CONT: Continues to average using the current data which is
used until the set averaging count is reached.

SGL: Automatically switches to View mode as soon as the
desired averaging count has been reached.
When combining this function with OBW, ACP or
Spectrum Mask measurement, perform the averaging
process the number of times specified by this function
before making the OBW or ACP measurement.

Sets the sweep conditions used in Single Sweep Mode.

ON: Pressing the SINGL E key performsthe sweep the spec-
ified number of measurement times when the channel
power, total power, or average power ismeasured while
the average or power average function isturned on.
Note that the average and power average functions re-
quire the OBW, ACP (FULL, CARRIER), and spec-
trum mask measurement functions.

OFF: Pressing the SINGLE key performs the sweep only
once.

Sets the Min Hold mode which is used to display the minimum
value for each trace sample (when you select the Min Hold mode,
the negative mode is automatically selected. Refer to Nega.)

Stores trace A(B) data astrace B(A).
Displaysthe Math A menu.

A: When trace A isin the Write mode, the contents of memory B
are subtracted from the sweep result and, then, the result is saved
in memory A.

When the Display lineis active, the Display line valueis added to
the value obtained previously and savedto A (A - B + DL - A).

A: When trace A is in the Write mode, the sweep result is sub-
tracted from the contents of memory B and, then, the result is
saved in memory A.

When the Display lineis active, the Display line valueis added to
the value obtained previoudly and savedto A (B- A + DL - A).

A: Whentrace A isinthe Write mode, the level of the display line
is subtracted from the sweep result and, then, theresult issaved in

memory A.

Turnsthedisplay line, which isused asthereferenceline for com-
paring the trace level, on or off.
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3.3.28 TRACE Key (Trace Data)
ON: The display line is displayed. The display line position
can be changed.
OFF: The display lineis erased.
Trc Menu A/B Toggles between trace A and trace B.
2/2_more Returnsto the Trace A(B) menu (1/2).
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3.3.29 TRIG Key (Trigger)

3.3.29 TRIG Key (Trigger)

This section describes the menu displayed when the TRIG key is pressed.

Trig Source

Free Run
Line

TV-V

TV-H

Video Trig

Ext Trig

Displaysthe Trig Source menu which isused to set trigger condi-
tions.

Sweep is repeated automatically.
Sweep is executed synchronously with AC power supply.

Sweep is executed synchronously with vertical synchronous sig-
nalsof TV signals.

Sweep is executed synchronously with horizontal synchronous
signalsof TV signals.

Sweep is executed synchronously with video signals.

Sweep is executed synchronoudly with external trigger signals.
Trigger level: 0to + 5V

*  Whenthe OPT73, FM Demodulation function, isturned on, pressing the TRIG key displaysthe Trig-

ger menu.
Free Run
Line
Video Trig

Ext Trig

Slope +/-

Trig Delay

Slope (TV Polarity) +/-

Sweep is repeated automatically.
Sweep is executed synchronously with AC power supply.
Sweep is executed synchronously with video signals.

Sweep is executed synchronously with external trigger signals.
Trigger level: 0to + 5V

Switches between + and - of the polarity for the trigger slope.

Setsthe delay timein reference to the trigger point or setsthe pre-
trigger time.
Thisisavailable only when the zero span is selected.

Switches polarities between + and - for the trigger slope or video
modulation of TV signals.

+: Sweepisstarted at therise of atrigger. Inthe TV trigger
mode, sweep is started synchronously with a video
modulation signal of + polarity.

- Sweep isstarted at thefall of atrigger. Inthe TV trigger

mode, sweep is started synchronously with a video
modulation signal of - polarity.
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3.3.29 TRIG Key (Trigger)

TV Sys NTSC/PAL& SECAM Switches the video modulation system between NTSC and
PAL& SECAM.

NTSC: Seectsthe NTSC system for TV signals.

PAL& SECAM:
Selects the PAL& SECAM system for TV signals.
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3.3.30 UTILITY Key (Utility)

FM Demod

Range

Deviation

Sensitivity

Linearity

3.3.30 UTILITY Key (Utility)

Displays the FM Demod menu used in the FM demodulation
mode.

Used to switch the frequency range along the vertical axis.
Displays the Deviation menu, deviation of an FM demodulated

signal, positive peak deviation, negative peak deviation, and rep-
etition frequency.

Peak Delta Y Sets peak detection measurement conditions when a deviation is
measured.

Deviation OFF  Turns the deviation measurement function off.
Displays the Sensitivity menu, differentiates a demodulated FM
signal with respect to time, and displays the differentia value.

Sens Range Magnifies the curve consisting of differential valuesin up to four
positions, each of which must use any number(s) from 1, 2 and 5.

Aperture % Sets the section (%) along the horizontal axisto calculate adiffer-
ential value. The entire range is defined as 100%.

Sensitivity OFF  Turnsthe differentia value display off.
Displays the Linearity menu, and then switches to Separate
Screen Mode. The reference line is displayed in the lower part of
the screen.

Auto Adj Automatically calculates the reference line of a demodulated FM
signal using the least-square method.

Sample Points Sets the number of points for the calculation using the least-
square method.

Offset Adj Sets the offset value of the reference line.

Slope Adj Sets the inclination of the reference line.

Linearity ON/OFF ON: Displays the maximum and minimum errors between a

trace and the reference line.
OFF: Turns off the error display between a trace and the ref-
erenceline.
Screen A/B Toggles the active screen between A and B.
Lin Setup Quit Quits from the Linearity Setting screen.
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3.3.30 UTILITY Key (Utility)

Linearity ON/OFF

Demod Cal
All
Range Only

FM Demod OFF

3-84

ON: Displays the maximum and minimum errors between a
trace and the reference line.

OFF: Turns off the error display between a trace and the ref-
erenceline.

Displays the Demod Cal menu.
Performs calibrations for al of the frequency ranges.
Performs the calibrations for the ranges currently set.

Turnsthe FM demodulation display off.
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3.4 List of Settings

34 List of Settings

34.1 Factory Defaults

Thetable below liststhe factory defaults (for both the analyzer parameters and settings). These values are
used when the SHIFT and CONFIG(PRESET) keys are pressed.

Table 3-1 Factory Defaults (R3132/N)

Parameter Factory defaults
Center frequency 1.5GHz
Frequency span 3GHz
Reference level 0dBm (R3132),

108.8dBuV (R3132N)

Sweep time AUTO 20ms
Resolution bandwidth (RBW) | AUTO 3MHz
Video bandwidth (VBW) AUTO 3MHz
Input attenuator AUTO 10dB
Trigger mode Free Run
Trace mode A Write B Blank
Detector mode A Norma B Normal
Marker OFF
Line OFF
Window OFF
Title function OFF
Vertical graduation 10dB/div
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3.4.1 Factory Defaults
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Table 3-2 Factory Defaults (R3162)

Parameter Factory defaults
Center frequency 4AGHz
Frequency span 8GHz
Reference level 0dBm
Sweep time AUTO 120ms
Resolution bandwidth (RBW) | AUTO 3MHz
Video bandwidth (VBW) AUTO 3MHz
Input attenuator AUTO 10dB
Trigger mode Free Run
Trace mode A Write B Blank
Detector mode A Normal B Normal
Marker OFF
Line OFF
Window OFF
Title function OFF
Vertical graduation 10dB/div
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Table 3-3 Factory Defaults (R3172)

Parameter Factory defaults
Center frequency 13.25GHz
Freguency span 26.5GHz
Reference level 0dBm
Sweep time AUTO 400ms
Resolution bandwidth (RBW) | AUTO 3MHz
Video bandwidth (VBW) AUTO 3MHz
Input attenuator AUTO 10dB
Trigger mode Free Run
Trace mode A Write B Blank

Detector mode

A Norma B Normal

Marker OFF
Line OFF
Window OFF
Title function OFF
Vertical graduation 10dB/div

3.4.1 Factory Defaults
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3.4.1 Factory Defaults
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Table 3-4 Factory Defaults (R3182)

Parameter Factory defaults
Center frequency 20GHz
Frequency span 40GHz
Reference level 0dBm
Sweep time AUTO 600ms
Resolution bandwidth (RBW) | AUTO 3MHz
Video bandwidth (VBW) AUTO 3MHz
Input attenuator AUTO 10dB
Trigger mode Free Run
Trace mode A Write B Blank
Detector mode A Normal B Normal
Marker OFF
Line OFF
Window OFF
Title function OFF
Vertical graduation 10dB/div
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3.4.2 Defaults Configuration Values

3.4.2 Defaults Configuration Values
These are the default settings used when the Default Config softkey is pressed.

Table 3-5 Valuesfor Default Config

Parameter Default Setting
Copy destination setting Printer
Printer type PCL
Screen output mode COLOR
Menu output ON
Paper Feed ON
Bitmap output mode COLOR
Bitmap compression mode OFF

Automaticfilenumber increment | ON

Bitmap file number 0

GPIB address 8

Baud rate 9600bps
Data length 8

Stop bit length 1

Parity bit type None
XON/XOFF signal output ON
Date display mode LONG
Date format Y ear/month/date
Screen color Color 1
Reverse video OFF
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4 REMOTE PROGRAMING

41 GPIB Command Index

4.1 GPIB Command Index

This GPIB command index can be used as the index for Chapter 4.

GPIB Command Pages
et 4-48
00 ettt 4-48
FCLS i 4-45
FESE oot 4-45
FESR oo 4-45
FIDN ot 4-46
FRST oot 4-44
FORE ..ottt 4-45
FSTB e 4-45
FTST et 4-45
F s 4-48

................................................................ 4-48
0 e 4-48
Lo 4-48
2 e 4-48
B s 4-48
Do s 4-48
D s 4-48
B ettt 4-48
T e 4-48
B s 4-48
D s 4-48
AA e 4-25
AAVG OFF.....cooicececseee s 4-28
AAVG ON ..ot 4-28
AB e 4-28
ABA ..o 4-28
ACP.... et 4-39
ACP[ON] ..ot 4-39
ACPOFF ..ottt 4-39
ACPBSW OFF.......ccccoeiveveeeese e 4-39
ACPBSW ON .....cooovereriiisieeeeeree e 4-39
ACPEXE ... 4-39
ACPREF ..ottt 4-39
ACPSCR CARR. ......ceetevreeectseeee s 4-39
ACPSCR FULL ..coovevevviveicce e 4-39
ACPSCR SEPA ... 4-39
ACPST DEF ... 4-39
ACPST MNL ..o 4-39

GPIB Command Pages
ACPST USR ..ot 4-39
ADG [ON] vt 4-39
ADG OFF ... 4-39
ADLA ..o 4-28
AF s 4-41
AG. i 4-28
AGC .. 4-28
AGCNT .ot 4-28
AGL oo 4-24
AGL OFF ...t 4-24
AGL ON ..oooviiirese e 4-24
AGP ..o 4-28
AGR ..o 4-28
AGS ..o 4-28
AGSGL ..o 4-28
AL i 4-25
AMAX OFF ... 4-28
AMAX ON ..ot 4-28
AMIN OFF ... 4-28
AMIN ON ..o 4-28
AMMOD [ON] .covvvivirierreeesecs et 4-35
AMMOD OFF ..o 4-35
ANO...ooceeere e 4-41
AN 4-41
ANZ.ooeeeee s 4-41
ANSB. s 4-41
AN 4-41
ANNOT OFF ..o 4-46
ANNOT ON...oocrrrrriirereee e 4-46
ANORM OFF ........cccoeeieeeeiee e 4-47
ANORM ON.....ccoovvivrrrerieeerees e 4-47
ANT OFF ..o 4-41
ANTO .o 4-41
ANTL oo 4-41
ANTZ2 e 4-41
ANT3 e 4-41
ANTA oo 4-41
APAVG OFF ... 4-28
APAVG ON......covevecieeeeee e 4-28
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4.1 GPIB Command Index

AR i 4-47 CHTBLIENBL ....ccoevviiiiririeeie e 4-23
AS 4-26 CHTBL2 DSBL ....cccvvvvieeririeee e 4-23
ASTORE ..o 4-29 CHTBLZ2 ENBL ..ot 4-23
AT 4-25 CHTBL3DSBL ....coctvvvieriririeeeseneen 4-23
AUNITSDBM....coiiiirincccecres 4-25 CHTBL3 ENBL ..ot 4-23
AUNITSDBMV ..o 4-25 CLALL ..ot 4-42
AUNITSDBUV ..o 4-25 CLCREF ...t 4-42
AUNITSV 4-25 CLDREF ...t 4-42
AUNITSW ..o 4-25 CLFREF.......coi i 4-42
AV i 4-28 CLGAIN oot 4-42
AW e 4-28 CLLOG ...t 4-42
BA 4-25 CLMAG ...t 4-42
BAA L 4-28 CLN oot 4-42
BAVG OFF.......ccoiiiiniereeceeninens 4-29 CLPBW. ..ottt 4-42
BAVG ON ..o 4-29 CLRBW ..ot 4-42
BB .o 4-28 CLSREF......ccoiiiiiini e 4-42
BG..oo 4-29 CLSTEP....oooiiiiiiiriri e 4-42
BGC ..ot 4-29 CNO ...t 4-38
BGCNT ..o 4-29 CNL..oo e 4-38
BGP...ooi e 4-29 CN2Z..o e 4-38
BGR ..ot 4-29 CNSL. 4-38
BGS....oo i 4-29 CNAVG ..o 4-36
BGSGL ..o 4-29 CNAVG [ON,] oot 4-36
BMAX OFF ... 4-28 CNAVG OFF ..o 4-36
BMAX ON...oovviiiiiiiieceeeeeni s 4-28 CNIS ..o 4-36
BMIN OFF ... 4-29 CNISOFF ... 4-36
BMIN ON ..ottt 4-29 CNISON....coiiiirrireein e 4-36
BMP..ooi s 4-44 CNOFSDEL ..ot 4-36
BND .o 4-23 CNOFSIN .oeeicer e 4-36
BNDLC OFF......ocooiiiiiieiceceiicineeins 4-23 CNRES........cooiee 4-38
BNDLC ON ..o 4-23 CNSIG OFF ..o 4-36
BPAVG OFF.......coooiiiiniieicieieeninis 4-29 CNSIG ON....cooovirriririirie s 4-36
BPAVG ON ..o 4-29 CONTS ...t 4-26
BSTORE ..o 4-29 COUNT OFF .....ocoviiiiiiieiieeeineens 4-38
BV 4-28 COUNT ON ..ot 4-38
BW .o 4-28 CPOFF ...t 4-32
CA 4-22 CPON.....ociiiieiice e 4-32
CARRBS........cocoeiirrr e 4-39 CPLMK [ON] ..ot 4-32
CC OFF ...ttt 4-42 CPLMK OFF ...t 4-32
CCON ..ot 4-42 CRANT ot 4-41
CDB OFF ... 4-35 CRLVL oot 4-41
CDB ON ..ot 4-35 CROFF ... 4-41
CF e 4-22 CRON ..ottt 4-41
CFCH ...t 4-23 CRDEL .....ooiiiiiiiieicn e 4-41
CH e 4-23 CRIN ..ottt 4-41
CHEDLL......ooiiree e 4-23 CS s 4-22
CHEDZ.......oovieieerce e 4-23 CSBSDEL ....cce i 4-39
CHEDS.......coiier e 4-23 CSBSIN ..ot 4-39
CHEDDEL ..ottt 4-23 DB ..o 4-48
CHEDIN ..ot 4-23 DCO..tiiees e 4-35
CHTBLIDSBL ..cooviieirieieerecere, 4-23 DCL.i e 4-35
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DC2...o e 4-35 FMLA e 4-47
DD 4-25 FMLIN OFF.....cooiiiiiiiinninccenie s 4-47
DEL ..ottt 4-43 FMLIN ON ..ot 4-47
DELN. ..ot 4-43 FMLMAX (oo 4-47
DET oo 4-29 FMLMD OFF ..o 4-47
DET NEG ... 4-29 FMLMD ON ...cooviiiiiiinieenencnseie s 4-47
DET NRM....octiiiiiiiiiiiec 4-29 FMLMIN Lo 4-47
DET POS ... 4-29 FMLOFS......coin e 4-47
DET SMP...cooiiiiiiiiiierceeesn s 4-29 FMLSLP ..ot 4-47
DETB ..ot 4-29 FMLSMP ..ot 4-47
DETB NEG.......ccoiiriiiceneenci s 4-29 FMMEAS......c s 4-35
DETB NRM ..o 4-29 FMMEAS[ON] ..ot 4-35
DETB POS........cooiieirieieeneneseseie s 4-29 FMMEASOFF ..o 4-35
DETB SMP....ooiiiiiceeeeei s 4-29 FMMODRF ..o 4-35
DL o 4-31 FMMODFON .....ccccoeviiiinenininesinne s 4-35
DL OFF ...t 4-31 FMNPK s 4-47
DL ON ..ot 4-31 FMONLY oo 4-47
DLO .ot 4-45 FMPPK .o 4-47
DLI oot 4-45 FMRNG ... 4-46
DL2 oot 4-45 FMRPF ... 4-47
DL3 e 4-45 FMSEN OFF ... 4-46
DLA ..o 4-45 FMSEN ON ... 4-46
DS 4-34 FMSRNG. ...t 4-47
DY 4-33 FMSRNGS.......ccocii 4-47
E e 4-48 FMSUN ..o 4-46
EMCDET NRM ..o 4-41 FOON,] .o 4-22
EMCDET PEAK ..o 4-41 FOOFF ... 4-22
EMCDET QP....oooviiiiriiineccee 4-41 FPL e 4-30
ENT oo 4-48 FPU oo 4-30
ERRNO.......cooiiienee s 4-46 FS 4-22
EX e 4-27 FX 4-32
EXP oo 4-48 FXOFF . 4-32
FA o 4-22 FX ON. oot 4-32
FACH ..o 4-23 GEX OFF ...t 4-26
FACHO ... 4-23 GEX ON ..ot 4-26
FB e 4-22 GTEX i 4-26
FBCH ..o 4-23 GTPOS......oooiiiiirire s 4-26
FBCHO ... 4-23 GTSLP -, 4-26
FCOFF ..o 4-42 GTSLP + ..o, 4-26
FCON oo 4-42 GTSLP FALL ..ot 4-26
FINPMD CHI.....coooiiiiiiiceeeeinins 4-23 GTSLPRISE.......ccoiei e 4-26
FINPMD CH2......ocvieiicenneninens 4-23 GTSRC.....oiiiiieirr e 4-26
FINPMD FREQ......ccccovieiiiininininiinns 4-23 GTSRC EXT ..ot 4-26
FMALL oo 4-47 GTSRC TVH ..o 4-26
FMAPR ..o 4-47 GTSRC TVV .o 4-26
FMAVG. ... 4-47 GTSWP OFF......ocoiiiicinininisee e 4-26
FMDEM OFF .....cocoiiiiiereicnicenenns 4-46 GTSWP ON .....cooiirinininieninc e 4-26
FMDEM ON ....coooiiiiiiiiereececsinieis 4-46 GTTVH oo 4-26
FMDEV ...ooiiiiiiieeieceeesnin s 4-47 GTWID ...t 4-26
FMDEV OFF .....ccooiiiiiiine e 4-47 GZ ottt 4-48
FMDEV ON.....coocviririiieieeeeeresenin s 4-47 HCCMPRS OFF .......ccoviiinininirciee 4-44
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HCCMPRS ON ..o 4-44 LMTB OFF ... 4-30
HCDEV FDD.....cccooiiiriiiiiie e 4-44 LMTB ON...oveiiierereineeeeeeeeseres 4-30
HCDEV PRT ..o 4-44 LMTBDEL......coooiiiiiiriiienenenee s 4-30
HCFILE .o 4-44 LMTBIN oot 4-30
HCIMAG COL ....oooviriiiieieecieresenienas 4-44 LOF s 4-44
HCIMAG GRY ..o 4-44 LON Lo 4-44
HCIMAG MON......ccooiiiirieineninenie s 4-44 LS s 4-22
HCIMAG SCOL .....oooiivieieenenrininie s 4-44 LTSP s 4-22
HCOPY ..o 4-44 LVF OFF.....ooececs s 4-24
HSOFF ..o 4-25 LVFON Lo 4-24
HS[ON] oo 4-25 LVEFDEL ...t 4-24
HZ o 4-48 LVFEIN oo 4-24
IMAVG ... 4-37 MO 4-34
IMAVG [ON,] oo 4-37 M 4-34
IMAVG OFF......ocoiiiiiiieieiceenes 4-37 M2 4-34
IMGSP OFF ... 4-23 M3 4-34
IMGSP ON ..ot 4-23 MA 4-48
IMHSOFF ..o 4-37 MC e 4-34
IMHSON....oooiiiiiireeeees s 4-37 MDFL..oiiie s 4-32
IMLS3..co e 4-37 MDF2....oiiiieee s 4-32
IMLSS.coi 4-37 MDL L. 4-32
IMLST oo 4-37 MDL 2. 4-32
IMLSO..coii 4-37 ME 4-32
IMM OFF ... 4-37 MEL s 4-32
IMM ON ..ot 4-37 MIS s 4-32
IMMDF ..ot 4-37 MK s 4-32, 4-33
IMMREF ... 4-37 MEKBW. ..ottt 4-35
IMMRES........co o 4-37 MEKCF ... 4-34
IMODR .....ooiiiiice s 4-37 MKCS..... 4-34
IMPFC OFF ..ot 4-37 MEKD .o 4-32
IMPFC ON...oooriiiiiiecee s 4-37 MKMKS ... 4-34
[P 4-44 MEN s 4-32, 4-33
KZ e 4-48 MEKOFF ... 4-32
LIMAPOSABS.......ccooiiereeeeieinieeis 4-30 MEKRL ..ot 4-34
LIMAPOSBOTM ....coooviiiieinieininieenns 4-30 MKTRACE TRA ..o 4-32
LIMAPOS CENT ....cooiiirreecenieninieenns 4-30 MKTRACE TRB.....ccccviirieiririceer 4-32
LIMAPOS REL ..o 4-30 ML s 4-32
LIMAPOS TOP. ..ot 4-30 MLFL oo 4-33
LIMASFT . 4-30 MLFL0 ..o 4-33
LIMPOSABS.......ccoi i 4-30 MLF2 .o 4-33
LIMPOS CENT ....ccoiiiiieineneeeciniens 4-30 MLF3 o 4-33
LIMPOSLFT ..ot 4-30 MLFA o 4-33
LIMPOSREL .....cccciiiiiirieinieicinienns 4-30 MLFS o 4-33
LIMSFT oo 4-30 MLFB ..o 4-33
LIMTYPFREQ ..o 4-30 MLF7 o 4-33
LIMTYPTIME. ... 4-30 MLFSB .. 4-33
LL T 4-25 MLFO o 4-33
LMTA OFF ... 4-30 MLNZL. oo e 4-33
LMTA ON ..ot 4-30 MLNZO.....ooiiiiiiireree s 4-33
LMTADEL ..oooiiiieieceeeceeis 4-30 MLNZ..coie s 4-33
LMTAIN o 4-30 MLNS. e 4-33
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MLNA.....ooiiic e 4-33 OHMOBO0 ..o 4-25
MLNS. ..ot 4-33 OHMT5...ociieiec e 4-25
MLNB.....ocierireiirece e 4-33 OBW ..ottt 4-38
MLNT oot 4-33 SPM 4-39
MLNS....oi i 4-33 OPF ...ttt 4-30
MLNO...ciiii s 4-33 OPR....cotiiii e 4-45
MLT OFF ..o 4-33 OPREVT ..ottt 4-45
MLT ON ..ot 4-33 PER ..o 4-48
MLTSCR FT ..o 4-31 PFC OFF ... 4-30
MLTSCR OFF ..o 4-31 PFC ON..cooiee e 4-30
MLTSCR TT .o 4-31 PFEED OFF ... 4-44
MLTSCR ZM ..o 4-31 PFEED ON .....cconiiiiiininene e 4-44
MMS ..o 4-32 PRI 4-30
MN Lo 4-32, 4-33 PIAV G [ON,]. oo 4-36
MO i 4-32 PIAVG OFF.......coiiiiiiiiinenincsee s 4-36
MPA Lo 4-32 PIT e 4-36
MPM i 4-32 PIT OFF......ooiiiieen s 4-36
MR e 4-34 PIT ON .o 4-36
MS. e 4-48 PISIG OFF ..o 4-36
MSEC... .. s 4-48 PISIG ON ..ot 4-36
MTCF ..o 4-34 PISRTO ... 4-36
MTCS....oi s 4-34 PISTPO. ...t 4-36
MTMEKS....ooi s 4-34 PKCF s 4-34
MTSP e 4-34 PKLST <o 4-33
MV s 4-48 PKRL .o 4-34
MW e 4-48 PKTHIRD ...t 4-35
MXE. ..o 4-23 PKZOOM ..ot 4-22
MXT e 4-23 PLSFREQ ... 4-33
MZ o 4-48 PLSLEVEL ....ooviiiiiiiicieneeee s 4-33
NI s 4-35 PLSOFF ... 4-33
NIC. oo 4-35 PPA s 4-22
NEF s 4-35 PPM e 4-22
NIM i 4-35 PRT COL ..ot 4-44
NIU oo 4-35 PRT GRY ..o 4-44
NORM EX ..oooviiiiiiiieeiceeeceesenie s 4-47 PRT MOL ...t 4-44
NORM OFF ..ot 4-47 PRT MOS. ...t 4-44
NORM ON....cooviiiiiriiineeecesesenie s 4-47 PRT SCOLL .....ooiiiiirinieinenineeseie s 4-44
NQST OFF ..o 4-39 PRT SCOLS.......cooiiriiiienene s 4-44
NQST ON ..ottt 4-39 PRTCMD ESC.......ccccoviiiiineninineiens 4-44
NSEC ... 4-48 PRTCMD ESCR.......cccovvinininiiiieneins 4-44
NV o 4-48 PRTCMD PCL......cceoiiiniiineninirene e 4-44
NXL oot 4-32 PS e 4-32
NXP et 4-32 PSL..c 4-33
NXR oot 4-32 PSN . 4-33
OBW ..ot 4-38 PSU .. 4-33
OBW OFF ..o 4-38 PU 4-35
OBWEXE ..ot 4-38 PWAVG.....cooienee s 4-38
OBWRPER........coiiiiiceec e 4-38 PWCH ...t 4-38
OBWST DEF......ccoiiiiiiieeeceen 4-39 PWCHST DEF.......coooiiiiinniies 4-38
OBWST MNL....ooiiiiirieeceene e 4-39 PWCHST MNL ..o 4-38
OBWST USR......coiiiiiceccce, 4-39 PWCHST USR ..o 4-38
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Y 4-38
PWTM 1o eseeeeseeeeesessesseessenees 4-38
PWTOTAL ovvveeorreeeeeeeeeeeeeeesesseeseessenees 4-38
o) 4-41
(0= o JO 4-41
(0= B 4-41
(027 4-41
(0= 4-41
(012N U1 10 JH 4-41
RB covoooeeeeeeeeeseseeeeeeeseesseessssssesessessssseeees 4-25
RC oo eeeeeseeeeesesseeessssssesesessssseeees 4-43
2o 4-43
2103 4-39
2 = 4-44
2 4-44
RL covoeoeeeeeeeeeeseeeeeeesesessseessssssesessessssseeees 4-25
2T N I 4-31
TN o= = 4-31
RLN ON oeveeveeeeeeeeeeeeeeeseeeeessseseseessenees 4-31
=YY [0 [F 4-25
Yo Yol = = 4-25
20 T 4-45
S o 4-45
LI 4-45
72 4-45
LT Y 4-35
LT 4-48
SCRSEL TRA .eeeeveeeveeeersssseseesesesenees 4-31
SCRSEL TRB ..oeevveeveeeeereesseseeeesseeeeees 4-31
i Y 4-35
i VA 4-35
SETDATE DATE ..oovooeeoeeeeeeeeeeeeveeeeeses 4-46
SETTIME TIME ovveeeeeeerseeeeeeseeseeeeees 4-46
S Y IR 4-35
IR 4-32
(S = 4-32
SG ONovoveeeeereeeeeeeeeeeeseeeeeeesseesssssesesssenees 4-32
LS 4-26
ST [0l = =S 4-23
ST [ 0| N E 4-23
LY I e = = 4-40
SIMS ON coooroeeeeeeeeeeeeeeeseseeeeeseesseeneess 4-40
SN I 4-26
SN [T 4-26
£SI0 =S 4-35
(10 NI 4-35
= T 4-22
S Y [ 4-39
S Y 0 = 4-39
SPMMOD ABS ....oovooveeeorsseseeeseeseeeeeens 4-40
SPMMOD REL ...ovvooveeerseeeeeeseeseeeeees 4-40

4-6

S VST 0] = =S
SPMST MNL ..o
Si= VSIS S
SPRCNT [ON,] oo
SPRCNT OFF ..o

SPURI FREQ......cccoiiiiirinineeenecceree,
SPURI OFF ...
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L1 =Y 4-45
L1 T 4-45
LT 4-47
LT 4-47
LC =S 4-47
LT 4-47
L C] Y T 4-47
TN e ees e 4-38
L1 = T 4-29, 4-44
TIPS e eeeeeeeseeseseene s 4-29, 4-44
L21CI0 ) 4-27
QERLCIS = T 4-27
TRGSRC EXT .oovovveeeeeeeeeeeeeoneeeseessssssssn 4-27
TRGSRC FREE ..........oooooeeeccesereeressssssss 4-27
TRGSRC LINE.....ovvooooeeeeeeeeeeeeereersssessens 4-27
TRGSRC TVH.coooooeeeeeeeeeeeeeeeeeeeseeressessen 4-27
TRGSRC TVV ..cooooeeeeeeeeeeeeeeoeeeeseesessessens 4-27
TRGSRC VIDEO ....oooooeeeeeceereerenrssssns 4-27
TRIGSLP- ..o 4-27
TRIGSLP FALL ..coooooveeeeeeeeeecsreeresssssens 4-27
TRIGSLP RISE..........ooooeeeeeeeeeeeereesesssssins 4-27
TRIGSLPH «.oooooeeeeeeeeeeeeeeeeeeeeeeseesssssssies 4-27
L E T 4-26
L RYL 5 D 4-27
TVHNT cooooeeeeeeeeeeeeeeeeeeeeeseesessessens 4-27
L RYLR =T 4-27
US oooeeeeeeeeeeeeeeeesseseesssessseseeesessessssssessssssse 4-48
SIS = o 4-48
S\ 2 4-48
VA cooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseseeseseenee 4-25
1Yz T 4-25
VLI 4-27
VIDMOD ..oooooeeeveeeeeeeeeeeeeeeeeeeeseesessessens 4-35
VIDMOD [ON].coovveveeveeeeeeeeeoeeereeressssssns 4-35
VIDMOD OFF.........ooooeeeeeeeecccsesseeressssssn 4-35
(V201 S 4-48
(VY[ sYo X )= = 4-31
(VYo Yo X o) NI 4-31
WDOSWP OFF .....oooeoeeeeeeeceesseeressesssn 4-31
WDOSWP ON....oooooooeeeeeeeeeeeeeereesensessen 4-31
WDX e eeeeeeeeeeseeeeeeeeeessessessssses 4-31, 4-38
WLX eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseesesseseses 4-31, 4-38
WRBW OFF ...coovooooeeeeeeeeeeeeeeeeeseesessesssns 4-25
WRBW ON ...oooorooeeeeeeeeeeeeeeeoeeeseesessessens 4-25
D (0= T 4-35
XDL e eeeeeeseeee e 4-35
D] = S 4-35
ZMPOS ..o 4-31
ZMWID oo 4-31
pA T 4-22
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4.2

4.2.1

GPIB Remote Programming

The spectrum analyzer is equipped with a GPIB (General Purpose Interface Bus) that complies with |EEE
Standard 488.1-1978. This bus allows you to attach and use an external device to remotely control the spec-
trum analyzer.

GPIB

The GPIB is a high-performance interface bus used to connect measuring instruments to a computer.
|EEE Standard 488.1-1978 defines the operations of the GPIB. Since the GPIB has a bus-configured in-
terface, connected devices are designated by assigning them a specific address. Y ou can connect up to 15
devicesin parallel using asingle bus. GPIB devices perform one or more of the following functions:

e Taker Sends data to the bus. Only one active talker can exist on the GPIB bus.
e Listener Receives data from the bus. Multiple active listeners can exist on the GPIB bus.

e Controller  Specifieswhich devices are designated as “talkers’ or “listeners’. Only one active con-
troller can operate on the GPIB bus. Controllers used to control IFC and REN mes-
sages are referred to as system controllers.

When there are multi ple controllers attached to the bus, the system controller becomesthe active controller
by default. Other devices that can act as controllers operate as addressabl e devices when the system is ac-
tivated.

The TCT (Take Control) interface message is used to set a controller other than the system controller as
the active controller. After this setting is made, the system controller becomes inactive.

The controller controls the entire system by sending interface messages or device messages to each mea-
suring instrument. The functions of the messages are:

» Interface message: messages used to control the GPIB bus

» Devicemessage: messages used to control specific devices
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422 GPIB Setup

D

Connecting the GPIB

The following figure shows the standard GPIB connector and how it can be connected in paralel,
or “stacked” with other connectors. Attach the GPIB connectors and secure them by tightening the
screws to prevent them from coming apart during use.

GPIB connector

The following conditions should be observed when using a GPIB interface:

Thetotal GPIB cablelength in a single bus system must not be more than 20 m (you can calcul ate the
current cable length using the formulatotal length = n x 2 m, where, n is the number of devicesto be
connected, including the GPIB controller).

No more than 15 devices can be connected to a single bus system.

There are no restrictions concerning the method of connection between cables. However, no more
than three GPIB connectors should be connected to asingle device, since more than this may damage
the connector mounting due to excessive strain.

(Example)  Thetotal cable length in a system with five devices should be 10m or less (2 m x 5 de-
vices= 10 m). There is no restriction on the length of the cables between the individual
devices as long as the total length does not exceed 10 m. However, if you connect 10
devices or more, make surethat at least some of the cables attaching the devices are less
than 2 m so that thetotal islessthan 20 m.
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2

3)

Setting the GPIB Address
The GPIB Address dialog box is displayed.

1. PressCONFIG and GPIB.
The GPIB Address dialog box is displayed.

2. Usethe data knob, the step keys, or the numeric keys to set the GPIB address as
required.

3. PressENTER (H2z) to set the address.

Turning the display off

If the screen display is turned off, the speed of measurements made using GPIB control increases.

1. PressCONFIG and Annotation ON/OFF (OFF).
OFF is selected, and al indications except for the trace are removed.

423 GPIB Interface Functions

Code Description
SH1 Source handshake
AH1 Acceptor handshake
T6 Basic talker, serial polling, listener-specified talker cancel
TEO Extended talker (not available)
L4 Basic listener function, talker-specified listener cancel
LEO Extended listener (not available)
SR1 Service request function
RL1 Remote, local, local lockout
PPO Parallel polling (not available)
DC1 Device clear
DTO Devicetrigger (not available)
Cco System controller (not available)
E1l Using open-collector bus driver

4-10
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4.2.4

4.2.4 Responses to I nterface M essages

Responsesto I nter face M essages

The |IEEE Standard 488.1-1978 defines how the spectrum analyzer responds to interface messages. The
responses are described in this section.

For information on how to send interface messages to the spectrum analyzer, refer to the instruction man-
ual of the controller you are using.

1)

2

3

(4)

Interface Clear (IFC)

The IFC messageistransmitted directly to the spectrum analyzer through asignal line. The message
allows the spectrum analyzer to stop the operation of the GPIB bus. Although all input/output oper-
ation is stopped, the input/output buffer is not cleared. Note that the DCL is used to clear the buffer.
Remote Enable (REN)

The REN message istransmitted directly to the spectrum analyzer through asignal line. If the spec-

trum analyzer is specified as alistener when the message is true, the spectrum analyzer isin remote
mode. The spectrum analyzer remains in remote mode until the GTL message is received, REN
becomes false, or you pressthe LOCAL key.

When the spectrum analyzer isin local mode, it ignoresall received data, and key inputs (except for
LOCAL key input) and when the spectrum analyzer isin LOCAL LOCKOUT mode, it ignores all

key input.
Serial Polling Enable (SPE)

When the spectrum analyzer is receiving a message from an external device, it isin seria polling
mode. If the spectrum analyzer is specified as atalker in this mode, it sends status bytes instead of
normal messages. The spectrum analyzer remains in the serial polling mode until the SPD (Serial
Polling Disable) message or the IFC message is received.

When the spectrum analyzer sends an SRQ (Service Request) message to the controller, bit 6 (RQS
bit) of the response datais set to 1 (true). When the spectrum analyzer hasfinished sending this mes-
sage, the RQS hit revertsto 0 (false). The SRQ message is sent directly through a signal line.

Device Clear (DCL)

When the spectrum analyzer receives a DCL message, it performs the following actions:
e Clearstheinput and output buffers.

» Resets syntax analysis, execution control, and response data generation.

e Cancelsal commandsthat prevent the remote command from being executed next.
e Cancels commands that are paused to wait for other parameters.

When the spectrum analyzer receives the DCL message, it does not do the following:

e Changes data set or stored in the spectrum analyzer.

e Interrupt front panel operation.

e Maodify or interrupt any spectrum analyzer operations being executed.

e Change any status bytes other than MAV (MAV becomes 0 when the output buffer is cleared).

4-11
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4.2.5 Message Exchange Protocol

4.2.5

4-12

()

(6)

(")

Selected Device Clear (SDC)

The SDC message operates in the same manner as the DCL message. However, it is executed only
when the spectrum analyzer isalistener. In other cases, the SDC message is ignored.

GotoLoca (GTL)

The GTL message putsthe spectrum analyzer into local mode. Inlocal mode, all the operations nor-
mally accessible from the front panel are available.

Local Lockout (LLO)

The LL O message puts the spectrum analyzer in the local lockout mode. If the spectrum analyzer is
set to the remote mode when thisis done, all operations normally available from the front panel are
disabled (note that in the normal remote mode, you can perform front panel operations using the
LOCAL key).

Y ou can use one of the following three methods to set the spectrum analyzer to local mode from the
local lockout mode:

e Send a GTL message to the spectrum analyzer
« Set the REN message to false (the local lockout mode will be cancel ed)

e Turn the spectrum analyzer power off and on again

M essage Exchange Protocol

The spectrum analyzer receives program messages from controllers or other devicesthrough the GPIB bus
and generates response data. Program messages i nclude commands, queries (commands used to query re-
sponse data) and data. The procedure used to exchange these commands, queries and datais explained in
this section.

D

GPIB Buffers
The spectrum analyzer is equipped with the following two buffers:

(@ Input Buffer

Theinput buffer is used to store data temporarily for command analysis (it has alength of 1024
bytes so an input larger than thisisignored.)

Use either of the following two methods to clear this buffer:
e Turn the spectrum analyzer power on.

 Execute DCL or SDC.

(b) Output Buffer

The output buffer is used to store datawhich is going to be read from the controller (1024 bytes).
Use either of the following two methods to clear this buffer:

e Turn the spectrum analyzer power on.
* Execute DCL or SDC.
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2

4.2.6 Command Syntax

Message Exchange

GPIB control between a controller and a device consists of two main elements; command message
analysis (by the parser) and response data generation. These are explained below.

(@ Parser

The parser receives command messages in the order of reception from the input buffer, analyzes
the syntax, and determines what the received command is.

(b) Response Data Generation

When the parser determines what the query is, the spectrum analyzer generates datain the output
buffer in response (that is, to output data a query must be sent immediately before the data).

426 Command Syntax

Command programs for the spectrum analyzer are defined using the following format:

1)

(2

3)

(4)

—» Header <Space (space characters)> Data

Header

Two types of header are available: the common command header and the simple header. The com-
mon command header has an asterisk (*) at the beginning of the mnemonic.

The simple header is afunctionally independent command that has no hierarchical structure.

Y ou can form a query command by attaching a“?” in the rear of a header.

Space (Space Character)

Y ou should separate the header from the data by one or more spaces, however spaces may be omit-
ted.

Data

When the command requires multiple data, data is separated by commas. A space may be inserted
before or after each comma. For more information on data types, see Section 4.2.7 “ Data Formats.”
Writing Multiple Commands

Y ou can write multiple commands by separating them with semicolonsin oneline.
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4.2.7 Data Formats

4.2.7 DataFormats
The spectrum analyzer uses the following data formats for the input and output data.

(1) Numeric Data

There are three numeric data formats, any of which can be used for inpuit.
Some commands add units to the data when the dataiis input.
The following shows the three numeric data formats.

e Integer type: NR1 format

s

» Fixed-point type: NR2 format

TS O o

* Floating-point type: NR3 format

—»{ [Sign] m .
‘\—l Ele  |—| [Sign] m
(2) Units

The table below lists the units that you can use.

Unit Exponential Description
GZ 107 Frequency
MZ 10° Frequency
KZ 10° Frequency
HZ 10" Frequency
VOLT 10Y Voltage
MV 1073 Voltage
uv 10°° Voltage
NV 107 Voltage
MW 10 Power
DB 10Y dB correspondence
MA 10°° Electric Current
sC 107 Second
MS 10 Second
us 10° Second
PER 10Y Percentage
% 10" Percentage
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4.2.8

4.2.8 Status Byte

Status Byte

The spectrum analyzer has a hierarchical status register structure which complies with IEEE Standard
488.2-1987. Thisis used to send information on the status of various aspects of a device to the controller.
This section explains the status byte and event assignments operation models.

(1) Status Register

The spectrum analyzer uses the status register model defined by |EEE Standard 488.2-1987. This
consists of a condition register, an event register and an enable register.

@

(b)

(©

Condition Event Enable
register register register
0 - 0 - & < 0
1 > 1 > & < 1
n-1 > n-1 > & - n-1
n n & n

y
OR

Condition Register

The condition register continuously monitors the status of devices, showing their latest status.
However, this register is used internally, so no data can be written into or read out from this
register.

Event Register

The event register latches and retains the status information from the condition register (in some
cases, it retains status changes).

Once the register is set, the condition is maintained until a query command reads out the
information or the register is reset by means of the * CL S command.
No data can be written into the event register.

Enable Register

The enable register specifies which bit in the event register isto be used as the valid status to
generate asummary. The enable register is ANDed with the event register. The OR of the result
of the AND operation is generated as a summary. The summary is written into the following
status byte registers.

Any data can be written into the enable register.

The following three types of status registers are used in the spectrum analyzer:
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4.2.8 Status Byte

e Status byte register
e Standard event register

e Standard operation status register
The arrangement of the status registers of the spectrum analyzer are shown in Figure 4-1.
The status registers are shown in detail in Figure 4-2.

Standard operation Standard event Output
status register register buffer
L ES '
Status byte
register | OPR ESB | MAV 3 2 1 |UCAL
RQS
Service request

Figure 4-1 Arrangement of the Three Status Registers
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OPREVT?

0PR

Printing

Averaging

Measuring

Sweeping

Calibrating

!

/

—

Standard operation

status register

*ESR?

*ESE

Power on

Command

error

Execution

error

Device dependent

error

Query

error

Standard event
register

4.2.8 Status Byte

*STB? *SRE
> OPR —\
MSS | RQS

ESB

MAV

Uncal B
status

Status byte register

Figure 4-2 Details of the Three Status Registers

SRQ
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4.2.8 Status Byte

(2) Event Enable Register

Each event register has an enable register to determine which hit is available. The enable register
sets the corresponding bit in decimal value.

Set of Service Request Enable Register: * SRE
Set of Standard Even Status Enable Register: *ESE
Set of Operation Status Enable Register: OPR

Example:

Example:

Only the Measuring bit in the operation status register is available.
The OPR bit of the status byte register is set to 1 when the Measuring bit of the op-
eration status register is set to one.

PRINT @8;“OPR16" (An example of the program in N88BASIC)
OUTPUT 708;"*OPR16”  (An example of the program for the HP200 and
300 series)

The OPR (the summary of Operation Status Register) bit and ESB (the summary of
Event Status Register) bit of the status byte register are available.

The MSS hit of the status byte register is set to 1 when the OPR bit or the ESB bit
is set to one.

PRINT @8;" SRE160” (An example of the program in N88BASIC)
OUTPUT 708;“*SRE160" (An example of the program for the HP200 and
300 series)

(3) Standard Operation Status Register

Bit assignments for the event register (which represents the standard operation status) is listed

below:

Bit Functional definition Description
15to0 10 Thisisaways0
9 Printing Thisisset to 1 at the end of printing
8 Averaging Thisisset to 1 when averaging is completed
7t05 Thisisaways0
4 Measuring Thisisset to 1 at the end of sequence measurement
3 Sweeping Thisis set to 1 when sweeping is completed
2to1l Thisisaways0
0 Cadlibrating Thisis set to 1 when calibration data acquisition finishes

4-18



R3132 Series Spectrum Analyzer Operation Manual

(4)

4.2.8 Status Byte

Status Byte Register

The status byte register summarizes the information from the status register. In addition, asummary
of the status byte register is sent to the controller as a service request. As aresult, this register oper-
ates slightly differently from the status register. This section explains the status byte register.

The structure of the status byte register is shown in Figure 4-3.

o
as)
=)
T
LA
wel
-
w
e )
—_
=
)
=

Figure 4-3 Structur e of the Status Byte Register
This status byte register has the same functions as the status register, except for the following three
points:
e The summary of the status byte register is written in bit 6 of the status byte register.
« Bit 6 of the enable register is always valid and cannot be changed.
* Bit6 (MSS) of the status byte register writes the RQS of the service request.

The register responds to seria polling from the controller. On doing so, bits 0 to 5 and bit 7 of the
status byte register and the RQS are read out, and then the RQS is reset to 0. Other bhits are not
cleared until each factor has been reset to 0.

When the * CL S and S2 commands are executed, the status byte register, the RQS bit, and the MSS
bit can be cleared. Consequently, the SRQ lineis now false.
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4.2.8 Status Byte

4-20

The table below explains the meanings of the bitsin the status byte register.

Bit

Functional definition

Description

OPR

The OPR bit isasummary of the standard operation status
register.

MSS

The RQS hit is true when the MSS hit of the status byte
register issetto 1. The MSSbit isthe summary bit for the
entire status data structure.

The serial poll cannot read out the MSS bit. (However, the
MSS bit is understood to be 1 when the RQS bitis 1.)

To read the MSS bit, use the common command * STB?.
The *STB? command can read out bit 0 to 5 and bit 7 of
the status byte register and the MSS hit. Inthis case,
neither the status byte register nor the MSS hit can be
cleared.

The M SS bit cannot become O until all the unmasked
factorsin the status register structure have been cleared.

ESB

The ESB bit is a summary of the standard event register.

MAV

Summary bit for the output buffer.
Thisinstrument does not use this bit.

3tol

ThisisawaysO.

UCAL

Thisisset to 1 when an signal level error occurs because
the sweep istoo fast.
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(5) Standard event register

4.2.8 Status Byte

The table below explains the meanings of the bits in the standard event register.

. Functional -
Bit definition Description

7 Power on Thisisset to 1 when the spectrum analyzer is
switched on

6 Thisisaways0

5 Command Error Thisisset to 1 when the parser finds a syntax error

4 Execution Error Thisisset to 1 when the system fails to execute an
instruction received as a GPIB command for some
reason (such as out-of-range parameter)

3 Device Dependent Thisisset to 1 when errors other than command

Error Errors, execution errors, or query errors occur

2 Query Error Thisisset to 1 when no data exists or data has been
deleted when the controller attempts to read out data
from the spectrum analyzer

1 Request Control Not supported in the spectrum analyzer

0 Operation Complete | Not supported in the spectrum analyzer
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4.2.9 GPIB Command Codes

429 GPIB Command Codes
The following tables list the GPIB commands by function.

Listener Code Column:

Output Format Column:

An asterisk (*) in the Listener Code Column indicates that the function re-
quires numeric data together with the function code.

Thesign/***/inthe Listener Code Columnindicatesthat the function requires
character string data together with the function code.

[ON], [ON,] and numeric data are omissible.

String data such asfile name, label and so on can receive characters, which are
found after the command and prior to the delimiter, as input values. However,
when databeginswith a“/”, the characters between “/” and “/” are received as
input.

A comma (,) in the Output Format column indicates that multiple items are
output.

ON/OFF or AUTO/MANUAL in the Output Format column indicates that the
code outputs 1 or O, respectively.

All frequencies are in hertz (Hz), and all times are in seconds. Levels are out-
put in the currently displayed unit.

Table 4-1 Frequency (1 of 3)

Talker Request
Function Listener Code
Code Output Format
Center frequency CF* CF? Frequency
CF Step size Cs* Cs? Frequency
CF Step AUTO CA CA? 0:Manua
1:Auto
Frequency offset ON FO[ON,]* FO? Frequency
OFF FO OFF FOON? 0:OFF
1:0N
Start frequency FA * FA? Frequency
Stop frequency FB * FB? Frequency
Frequency span SP* SP? Frequency
Full span FS —_— —_—
Zero span yAS —_— —_—
Peak zoom PKZOOM —_— —_—
Last span LTSP —_— —_—
LS —_— —
Presel ector Auto PPA
Manual PPM* PPM? Integer (-127 to 127) (*1)

(*1) Preselector isavailable for the R3162/72/82 only.

4-22




R3132 Series Spectrum Analyzer Operation Manual

4.2.9 GPIB Command Codes
Table 4-1 Frequency (2 of 3)
Talker Request
Function Listener Code
Code Output Format
Frequency setting mode
Frequency input mode | FINPMD FREQ FINPMD? 0:Frequency
Channel type 1 input FINPMD CH1 1.CH Typel
mode
Channel type 2 input FINPMD CH2 2:CH Type 2
mode
Start channel offset FACHO * FACHO? Frequency
Stop channel offset FBCHO * FBCHO? Frequency
Carrier channel setting CH* CH? Integer (channel number)
Center channel setting CFCH * CFCH? Integer (channel number)
Start channel setting FACH * FACH? Integer (channel number)
Stop channel setting FBCH * FBCH? Integer (channel number)
Channel type 1 *D
Table 1 input CHED1 * * * * * —_— —_—
Table 2 input CHED2 * * * * * —_— —_—
Table 3 input CHED3* * * * * — —
Table 1 for Channel type 1
Enable CHTBL1ENBL CHTBL1? 0:Enable
Disable | CHTBL1 DSBL 1:Disable
Table 2 for Channel type 1
Enable CHTBL2 ENBL CHTBL2? 0:Enable
Disable | CHTBL2 DSBL 1:.Disable
Table 3 for Channel type 1
Enable CHTBL3 ENBL CHTBL3? 0:Enable
Disable | CHTBL3 DSBL 1:Disable
Channel type 2 (*2)
Input CHEDIN * * * * —_— —_—
Deletion | CHEDDEL —_— —_—
Internal mixer MXI MXR? O:INT (Internal)
External mixer MXE 1:EXT(Externa)
Signal Ident ON SIGID ON SIGID? 0:OFF
OFE SIGID OFF 1.ON
Image Suppress ON IMGSP ON IMGSP? 0:OFF
OFF IMGSP OFF 1:0N
Band selection BND * BND? Integer
Band lock ON BNDLC ON BNDLC? 0:0OFF
OFF BNDLC OFF 1:.0N

(*1) Specify theasterisksin order of the start channel number, stop channel number, start frequency, chan-
nel spacing and channel offfset.
(*2) Specify the asterisksin order of the channel number, carrier frequency, start frequency and stop fre-

quency.
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4.2.9 GPIB Command Codes
Table 4-1 Frequency (3 of 3)
Talker Request
Function Listener Code
Code Output Format

Average loss AGL * AGL? Level

ON AGL ON [*] AGLON? 0:OFF

OFF AGL OFF 1:.0N
Lossvs Freq ON LVF ON LVF? 0:OFF

OFE LVF OFF 1:ON
Lossvs Freq input LVFIN * * * (*3) —_— —_—
Loss vs Freq deletion LVFDEL — —

(*3) Specify asterisks (*) in the order of frequency, level (n-) and level (n+).
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4.2.9 GPIB Command Codes
Table 4-2 Level
Talker Request
Function Listener Code
Code Output Format
Reference level RL * RL? Level
ATT AT* AT? Level
ATT auto AA AA? 0:Manual
1:Auto
XdB/Div DD * DD? 0: 10dB
1: 5dB
2. 2dB
3: 1dB
Linear x 1 LL1 —_— —_—
Level offset ON RO [ON,]* RO? Level
ROON? 0:0OFF
OFF RO OFF 1:O0N
Hi Sens ON HS[ON] HS? 0: OFF
OFF HS OFF 1: ON
Input 50Q OHM50 OHM? 0:50Q
75 Q OHM75 1:75Q *1)
Display unit
dBm AUNITSDBM AUNITS? 0:dBm
dBmv AUNITSDBMV 1:dBmV
dBuv AUNITSDBUV 2:dBuv
Volts AUNITSV 5V
Watts AUNITSW 6:W
Table 4-3 BW
Talker Request
Function Listener Code
Code Output Format
RBW RB* RB? Frequency (*3)
RBW auto BA BA? 0:Manual
1:Auto
VBW VB* VB? Frequency (*2)
VBW auto VA VA? 0:Manual
1:Auto
Couple ALL auto AL AL? 0:Manual
1:Auto
Wide RBW ON WRBW ON WRBW? 0:0FF
OFF WRBW OFF 1:0N

(*1) Only the R3132 can use both 50 Q and 75 Q as the input impedance.

(*2) When the wide RBW isturned on, the VBW is set at O Hz.
(*3) TheRBW isset to 0 Hz when OPT73 (FM Demod) isturned on, and Rangeis set to 500 kHz/ or more.
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4.2.9 GPIB Command Codes
Table 4-4 Sweep
Talker Request
Function Listener Code
Code Output Format
Sweep time SW* SW? Sweep Time
ST* ST? Sweep Time
SWP auto AS AS? 0:Manual
1:Auto
Sweep mode —_— SWM? 0:Normal & Full
1:Normal & Win
20:Single & Full
21:Single & Win
Sweep mode :Normal CONTS —_— —_—
SN — —
Sweep mode :Single Sl —_— —_—
SNGLS — —
Take Sweep (Used to wait TS —_— —_—
until the sweep is complete.)
Sweep Reset & Start SR —_— —_
Gate Sweep ON GTSWPON GTSWP? 0:OFF
OFF GTSWP OFF 1:ON
Gate position GTPOS * GTPOS? Time
Gate width GTWID * GTWID? Time
Gate Slope - GTSLP - GTSLP? O+
GTSLPFALL 1-
Gate Slope + GTSLP +
GTSLPRISE
Gate Source — GTSRC? 3TV-V
4:TV-H
5:EXT
Gate Source  EXT Trigger | GTSRC EXT —_— —_—
GTEX* GTEX? Level (Real number)
TV-V GTSRCTVV — —
TV-H GTSRC TVH — —
GTTVH* GTTVH? No. (Integer)
External GateIN ON GEX ON GEX? 0:0OFF
1:ON
OFF GEX OFF GEXON? 0:0OFF
1:ON
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4.2.9 GPIB Command Codes
Table4-5 Trigger
Talker Request
Function Listener Code
Code Output Format
Trigger Mode —_— TRGSRC? 0:Free RUN
l:Line
2:Video
3TV-V
4:TV-H
5:Ext.
FREE RUN TRGSRC FREE — —_—
LINE Trigger TRGSRC LINE —_— —_—
VIDEO Trigger TRGSRC VIDEO — —_—
VI * VvI? %(I nteger)
External Trigger TRGSRC EXT —_— —_—
EX * EX? Level (Real number)
TV-V Trigger TRGSRC TVV — —_—
TV-H Trigger TRGSRC TVH —_— —_—
TVH* TVH? No.(Integer)
Trigger Slope + TRIGSLP+ TRIGSLP? 0: +
TRIGSLP RISE
Trigger Slope - TRIGSLP- 1 -
TRIGSLPFALL
TV system NTSC TVHNT TVSYS? 1: NTSC
PAL& SECAM TVHPS 0: PAL& SECAM
Trigger Delay TRGDT * TRGDT? Time
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4.2.9 GPIB Command Codes
Table4-6 Trace (1 of 2)
Talker Request
Function Listener Code
Code Output Format
Trace A —_— TA? HI LOW
0: 0: Write
1:NORM 1: View
2.A-DL -A 2: Blank
3A-B-A 3: Max Hold
4:B-A - A 4: Min Hold
5: 5: Averaging
6: 6. Power AVG
A write AW —_— —_—
A view AV —_ —_
A blank AB —_— —_—
A max hold AMAX ON AMAX? 0:0FF
A max hold OFF AMAX OFF 1:O0N
A min hold AMIN ON AMIN? 0:0FF
A min hold OFF AMIN OFF 1:O0N
A Averaging times SWPCNT * SWPCNT? Average times
AG* AG? Average times
Start AAVG ON AAVG? 0:0FF
AGR 1:.ON
Stop AAVG OFF
AGS
Pause AGP AGP? 0:Continue
Continue AGC 1:Pause
1time AGSGL AGSGL? 0:Continuous
continuous AGCNT 1:1time
Power Average A ON APAVG ON APAVG? 0: OFF
OFF APAVG OFF 1: ON
Pause AGP AGP? 0: Continue
Continue AGC 1: Pause
1time AGSGL AGSGL? 0: Continuous
continuous | AGCNT 1: 1time
Math A A-B-A ABA —_— —_—
B-A-A BAA —_— —_—
A-DL - A ADLA —_— —_—
TraceB —_ B? 0:Write
1:View
2:Blank
3:Max Hold
4:Min Hold
5:Averaging
6. Power AVG
B write BW —_— —_—
B view BV —_ —_
B blank BB —_— —_—
B max hold BMAX ON BMAX? 0:0OFF
B max hold OFF BMAX OFF 1:O0N
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4.2.9 GPIB Command Codes
Table 4-6Trace (2 of 2)
Talker Request
Function Listener Code
Code Output Format
B min hold BMIN ON BMIN? 0:0OFF
B min hold OFF BMIN OFF 1:O0N
B Averaging times SWPCNT * SWPCNT? Average times
BG* BG? Average times
Start BAVG ON BAVG? 0:0FF
BGR 1:O0N
Stop BAVG OFF
BGS
Pause BGP BGP? 0:Continue
Continue BGC 1:Pause
1time BGSGL BGSGL? 0:Continuous
continuous | BGCNT 1:1time
Power Average B ON BPAVG ON BPAVG? 0: OFF
OFF BPAVG OFF 1: ON
Pause BGP BGP? 0: Continue
Continue BGC 1:Pause
1time BGSGL BGSGL? 0: Continuous
continuous | BGCNT 1: 1time
StoreA - B BSTORE — __
StoreB —» A ASTORE - -
Number of trace points 501 TPS TP? 0:501
Number of trace points 1001 | TPL 1:1001
Director Mode A
Normal DET NRM DET? 0:Normal
Positive DET POS 1:Positive
Negative DET NEG 2:Negative
Sample DET SMP 3:Sample
Director Mode B
Normal DETB NRM DETB? 0:Normal
Positive DETB POS 1:Positive
Negative DETB NEG 2:Negative
Sample DETB SMP 3:Sample

4-29



R3132 Series Spectrum Analyzer Operation Manual

4.2.9 GPIB Command Codes
Table 4-7 Pass/Fail
Talker Request
Function Listener Code
Code Output Format
Pass/Fail judgement ON PFC ON PFC? 0:0FF
OFF PFC OFF 1:.0N
Reading the judgment result | — PFJ? 0:Pass
1:Fail
Reading thejudgment result | — OPF? 0:Pass
(in detail) 1:Fail(Upper)
2:Fail(Lower)
3:Fail(Both)
4:Error
Upper Fail Point —_— FPU? n<DLM> f1,11<DLM>...
Lower Fail Point —_— FPL? n<DLM> f1,11<DLM>...(*1)
Frequency Domaininput Hection | LIMTY P FREQ LIMTYP? 0:Freq *2)
Time Domain input selection | LIMTYPTIME 1:Time
X-position mode:
Absolute LIMPOS ABS LIMPOS? 0:Absolute
Relative (Left) LIMPOS REL 1:Relative(L eft)
LIMPOSLFT 2:Relative(Center)
Relative(Center) LIMPOS CENT
Y -position mode;
Absolute LIMAPOS ABS LIMAPOS? 0:Absolute
Relative(Top) LIMAPOS REL 1:Relative(Top, Center)
LIMAPOS TOP 2:Relative(Bottom)
Relative(Bottom) LIMAPOSBOTM
Relative(Center) LIMAPOS CENT(*3)
X-offset LIMSFT * LIMSFT? Frequency/Time
Y -of fset LIMASFT * LIMASFT? Level
Limit Line 1
ON LMTA ON LMTA? 0:0OFF
OFF LMTA OFF 1.0N
Datainput | LMTAIN * * — (*2)(*4)
Dataerase | LMTADEL — (*2)
Limit Line 2
ON LMTB ON LMTB? 0:0FF
OFF LMTB OFF 1.ON
Datainput | LMTBIN * * — (*2)
Dataerase | LMTBDEL — (*2)

(*1) n=Number of pointsfn, In = Frequency (Time), Level <DLM> = Delimiter
(*2) To usethis function, first select Domain using the LIMTY P command.

(*3) Enabled when OPT73 (FM Demod) is turned on. Relative (Top) and Relative (Bottom) cannot be

used.

(*4) To enter limit line data used with OPT73 (FM Demod), first turn FM Demod on.
To enter limit line data used with OPT73 sensitivity measurements, first turn sensitivity on.
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4.2.9 GPIB Command Codes
Table 4-8 Display
Talker Request
Function Listener Code
Code Output Format
Display Line Level DL * DL? Level
DLON? 0:OFF

ON DL ON [,*] 1:.0N

OFF DL OFF
Reference Line Level RLN RLN? Level

ON RLN ON [,*] RLNON? 0:0OFF

OFF RLN OFF 1.ON
Window ON WDO ON wDO? 0:0OFF

OFF WDO OFF 1:.0N
Window center position WLX * WLX? Frequency
Window width WDX * WDX? Frequency
Window Sweep  ON WDOSWP ON WDOSWP? 0:0OFF

OFF WDOSWP OFF 1.ON
Zoom MLTSCR ZM MLTSCR? 0:OFF
FT MLTSCR FT 1:200M
TIT MLTSCRTT 2:FIT
ZOOM OFF(Screen Reset) MLTSCR OFF 3TIT
Zoom position ZMPOS * ZMPOS? Frequency/Time

Width ZMWID * ZMWID? Frequency/Time

Activating the upper screen SCRSEL TRA SCRSEL? 0:Upper
Activating the lower screen SCRSEL TRB 1:Lower
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4.2.9 GPIB Command Codes
Table4-9 MKR (1 of 2)
. . Talker Request
Function Listener Code
Code Output Format
Marker ON MN * 1) MN? 0: OFF
1: Norma
2: Delta
OFF MKOFF
MO
Normal Marker MK * —_— —_—
(AMarker OFF) MKN * —_— —_—
AMarker ON MKD * —_— —_—
Marker frequency —_— MF? Frequency (Time)(* 1)
Marker Level —_— ML? Level(*1)
Frequency + Level —_— MFL? Frequency (Time), Level(*1)
Normal marker absoluteveue
Frequency —_— MDF1? Norma MKR frequency
Level —_— MDL1? Normal MKR level
AMarker absolutevdue
Frequency —_— MDF2? Delta MKR fregquency
Level o MDL2? DeltaMKR level
FixedAMarker
ON FX ON FX? 0:OFF
OFF FX OFF 1:.ON
MKR step Size MPM * MPM? Frequency (Time)
MKR step auto MPA MPA? 0:Manua
1:Auto
Signal Track
ON SG ON SG? 0:OFF
OFF SG OFF 1.0N
MKR CoupleON CPLMK [ON] CPLMK? 0:OFF
OFF CPLMK OFF 1.0N
MKR move A Trace MKTRACE TRA MKTRACE? | O:Blank
B Trace MKTRACE TRB 1A Trace
2:B Trace
Peak Search PS —_— —_—
Next Peak NXP —_ —_—
Next Peak L eft NXL — —
Next Peak Right NXR - -
Min Search MIS —_ —_—
Max-Min Search MMS —_— —_—
Continuous Peak?
ON CPON CP? 0:0OFF
OFF CP OFF 1:.0N

(* 1):When using the delta mode, the frequency or level differenceis used.
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4.2.9 GPIB Command Codes
Table4-9MKR (2 of 2)
Talker Request
Function Listener Code
Code Output Format
Peak AY div DY * DY? AY (real value)
Peak range
Normal PSN PKRNG? O:All
Upper side | PSU 1:Upper
Lower side | PSL 2:L ower
Malti Marker ON MLT ON MLT? 0:0FF
OFF MLT OFF 1:ON
Moving the active marker MK * S -
MKN * S -
MN * S -
Malti Marker Nol ~ ON MLN1* S -
OFF MLF1 — —
Malti Marker No2 ~ ON MLN2 * - —
OFF MLF2 — —
Malti Marker No3 ~ ON MLN3 * S -
OFF MLF3 — —
Malti Marker No4  ON MLN4 * - —
OFF MLF4 — _
Malti Marker No5 ~ ON MLNS5 * S -
OFF MLF5 — —
Malti Marker No6  ON MLNG6 * - -
OFF MLF6 — —
Malti Marker No7  ON MLN7 * S -
OFF MLF7 — —
Malti Marker No8  ON MLNB8 * - —
OFF MLF8 — —
Malti Marker No9  ON MLNO9 * —_ —
OFF MLF9 — —
Malti Marker No10 ON MLN210 * — 10 frequencies + AMKR
OFF MLF10 —_— 10 levels+ AMKR
Malti Marker Frequency — MLSF? n<DLM> f1<DLM>... (*1)
Malti Marker Level —_— MLSL? n<DLM> |1<DLM>... (*2)
Peak List Frequency PLS FREQ — —
Level PLSLEVEL — —
OFF PLS OFF — -
Peak list query —_— PKLST? n<DLM> f1,11<DLM>... (*3)

(*1) n=11 (fixed) fn = 10 different frequencies + AMKR, <DLM> = Delimiter
(*2) n=11 (fixed) In = 10 different levels + AMKR, <DLM> = Delimiter
(*3) n=Number of Peaks fn, In = Frequency (time), level <DLM> = Delimiter
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4.2.9 GPIB Command Codes
Table4-10 MKR —
Talker Request
Function Listener Code
Code Output Format
MKR — CF MKCF — _
MC —_— —_—
MKRA - CF MTCF — —
MKR — REF MKRL - _
MR — S
PEAK — CF PKCF — —
PEAK — REF PKRL — —
MKRA — SPAN MTSP - _
DS — S
MKR — CF Step MKCS — _
MO —_— —_—
MKRA — CF Step MTCS — —
M1 — S
MKR — MKR Step MKMKS J— -
M2 —_— —_—
MKRA — MKR Step MTMKS — _
M3 — S
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4.2.9 GPIB Command Codes
Table4-11 Meas (1 of 3)
Talker Request
Function Listener Code
Code Output Format
Noize/Hz NI * NI? Frequency
dBm/Hz ON NIM NION? 0:OFF
dBuVv/vHz ON NIU 1:.dBm/Hz
dBc/Hz ON NIC 2:dBuV/VHz
Noise/Hz OFF NIF 3:dBc/Hz
Noise/Hz value —_— NIRES? Level
XdB Down width MKBW * MKBW? Level
XdB Down XDB — —
left XDL — —
right XDR — —
XdB relative DCO DC? O:Relative
XdB abs. left DC1 1:Absolute (Ieft side)
XdB abs. right DC2 2:Absolute (right side)
ContinuousdB down  ON CDB ON CDB? 0:OFF
OFF | CDB OFF 1:ON
3rd Order meas PKTHIRD —_— —_—
AM Modulation (%AM) AMMOD [ON] AMMODON? | 0:0FF
AM Modulation OFF AMMOD OFF 1:0ON
AM modulation factor —_— AMMOD? Vaue (%)
AM video modulation factor VIDMOD [ON] VIDMODON? | 0:0FF
(%AM Video) 1:0ON
AM video modulation factor VIDMOD OFF
OFF
AM video modulation factor —_— VIDMOD? Value (%)
value
FM frequency deviation (FM FMMEAS[ON] FMMEASON? | 0:0FF
Meas) 1:.0N
FM frequency deviation OFF | FMMEAS OFF
FM frequency deviation value | — FMMEAS? Frequency
Modulation frequency input FMMODF [ON,]* FMMODF? Frequency
ON
OFF | FMMODF OFF FMMODFON? | 0:0FF
1:ON
Sound Mode
ON (AM or FM) SON SD? 0:OFF
ON (AM) SAM 1:ON(AM)
ON (FM) SFM 2:0ON(FM)
OFF SOF
Volume SDV * Sbv? Volume (Integer)
Pause time PU * PU? Time
Squelch ON SQE [ON,]* SQE? Level
Squelch OFF SQE OFF SQEON? 0:OFF
1:0ON

4-35



R3132 Series Spectrum Analyzer Operation Manual

4.2.9 GPIB Command Codes
Table4-11 Meas (2 of 3)
. . Talker ﬁequ&st
Function Listener Code
Code Output Format
[Phase noise C/N measurement mode
measur ement ON CNISON CNISON? 0: OFF
OFF CNISOFF 1: ON
Offset frequency dataread- |— CNIS? n<DLM> f1, |1 <DLM>...(*1)
out
Tableinput CNOFSIN * —_ Offset frequency
Deleting the table CNOFSDEL —_ —_
Signal track ON CNSIGON CNSIG? 0: OFF
OFF CNSIG OFF 1: ON
Average number CNAVG[ON,] * CNAVG? Integer (2 to 999)
CNAVG OFF CNAVGON? 0: OFF
1: ON
Phasejitter Phase jitter measurement
measurement | mode
ON PJIT ON PJTON? 0: OFF
OFF PJT OFF 1: ON
Result value readout —_ PJAT? Carrier level, total SSB noise and phase jitter
Start offset frequency PIJSRTO * PISRTO? Offset frequency
Stop offset frequency PJSTPO * PJISTPO? Offset frequency
Signal track ON PJSIG ON PJSIG? 0: OFF
OFF PJSIG OFF 1: ON
Average number PJAVG[ON,] * PIAVG? Integer (2 to 999)
PJAVG OFF PJAVGON? 0: OFF
1: ON

(*1) n=Set number
fn=Offset frequency

In=Level

<DLM>=De€limiter
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4.2.9 GPIB Command Codes
Table4-11 Meas (3 of 3)
] ] Talker ﬁequ&st
Function Listener Code
Code Output Format
IM IM measurement mode
measur ement ON IMM ON IMMON? 0: OFF
OFF IMM OFF 1: ON
Reference wave dataread- |— IMMREF? Frequency, Level
out
Delta frequency readout —_ IMMDF? Delta frequency
Distortion signal dataread- |— IMMRES? n<DLM>LL1, LJ1, UL1, UJI<DLM>...(*1)
out
Degree setting IMODR * IMODR? Degree (3,5,7,9)
Criteriainput
3rd order IMLS3 * IMLS3? Level
5 th order IMLS5 * IMLS5? Level
7 th order IMLS7 * IMLS7? Level
9 th order IMLS9 * IMLS9? Level
Pass/Fail judgment
ON IMPFC ON IMPFC? 0: OFF
OFF IMPFC OFF 1:ON
Average number IMAVG * IMAVG? Integer (2 to 999)
IMAVG[ON,] * IMAVGON? 0: OFF
1: ON
IMAVG OFF
Hi Sens (IM Meas)
ON IMHSON IMHS? 0: OFF
OFF IMHS OFF 1:ON
*1) n Result set number corresponding to the degree

LLn: Level differencein the lower frequency signal
LJn: Pass/Fail judgment result for the lower frequency signal
0: Pass
1: Fail
-1: Judgment off
ULn: Level difference for the upper frequency signal
UJn: Pass/Fail judgment result for the upper frequency signal

4-37



R3132 Series Spectrum Analyzer Operation Manual

4.2.9 GPIB Command Codes
Table4-12 Auto Tune
Talker Request
Function Listener Code
Code Output Format
Auto Tune TN — _—
Table 4-13 Counter
Talker Request
Function Listener Code
Code Output Format
Resolution : 1kHz CNO CN? 0:1kHz
: 100Hz CN1 1:100Hz
: 10Hz 2:10Hz
: CN2 :
: 1Hz CN3 3:1Hz
Counter ON COUNT ON COUNT? 0:OFF
OFF COUNT OFF 1:.0N
Counter value —_— CNRES? Frequency
Table 4-14 Power (1 of 3)
Talker Request
Function Listener Code
Code Output Format
Channel Power PWCH PWCH? Level
PWCHON? 0:0FF
1:.0N
Parameter setup
Default PWCHST USR PWCHST? 0:(Unused)
Manua PWCHST MNL 1:Default
Define —» Default | PWCHST DEF 2:Manual
Total Power PWTOTAL PWTOTAL? Level
PWTOTALON | 0:OFF
? 1:.0N
Average Power PWAVG PWAVG? Level
PWAVGON? 0:0FF
1.0N
Average time PWTM * PWTM? Integer (1 to 999)
Window center position WLX * WLX? Frequency
Window width WDX * WDX? Frequency
Power OFF PWM —_— —_—
OBW Execution OBW [ON] OBWON? 0:0OFF
OBW OFF OBW OFF 1:.0N
OBW measurement value —_— OoBW? Center,OBW
OBW % OBWPER * OBWPER? OBW%
OBW real-time execution OBWEXE —_— —_—
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4.2.9 GPIB Command Codes
Table 4-14Power (2 of 3)
Talker Request
Function Listener Code
Code Output Format
Parameter setup
Default OBWST USR OBWST? 0:(Unused)
Manual OBWST MNL 1:Default
Define - Default | OBWST DEF 2:Manual
ACP Execution ACP[ON] ACPON? 0:0OFF
ACP OFF ACP OFF 1.ON
ACP measurement value — ACP? n<DLM> fiL I1L,
f1H,|I1IH<DLM>...(*1)
Reference power value —_— ACPREF? Level
BS Window ON ACPBSW ON ACPBSW? 0:OFF
OFF ACPBSW OFF 1:.0N
ACP real-time execution ACPEXE —_— —_—
Carrier Bandwidth CARRBS* CARRBS? Frequency
CS/BStable input CSBSIN ** —_— —
erase CSBSDEL —_— —
ACP screen FULL ACPSCR FULL ACPSCR? 0:1 screen
SEPA ACPSCR SEPA 1:Separate screen
CARRIER | ACPSCR CARR 2:1 screen (Carrier measurement)
Symbol Rate UT SYMRT * SYMRT? Frequency
Roll Off Factor RFACT * RFACT? Real number
VNyquist filter ON NQST ON NQST? 0:0OFF
OFF NQST OFF 1.ON
Graph ON ADG [ON] ADG? 0:OFF
OFF ADG OFF 1:.0N
Parameter setup
Default ACPST USR ACPST? 0:(Unused)
Manual ACPST MNL 1:Default
Define —» Default | ACPST DEF 2:Manual
Spectrum mask execution SPM [ON] SPMON? 0:0FF
Spectrum mask OFF SPM OFF 1:ON
Parameter setup
Default SPMST USR SPMST? 0:(Unused)
Manual SPMST MNL 1:Default
Define - Default | SPMST DEF 2:Manual
Spectrum mask result —_— SPM? ref<DLM>n<DLM>f1L ,I1L,
f1H,[1H<DLM>...(*2)

(*1) n= Number of points
fnL= nth frequency (time) Low
InL= nth level Low
fnH= nth frequency (time) High
InH= nth level High
<DLM> = Delimiter

(*2) ref = Reference power value

n = Number of points

fnL= nth frequency (time) Low
InL=nth level Low

fnH= nth frequency (time) High
InH= nth level High

<DLM> = Delimiter
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4.2.9 GPIB Command Codes
Table 4-14Power (3 of 3)
Talker Request
Function Listener Code
Code Output Format
Result display mode REL SPMMOD REL SPMMOD? 0:REL
ABS SPMMOD ABS 1:ABS
Spurious measurement
execution Freg SPURI FREQ SPURION? 0:OFF
Time SPURI TIME 1:Freq
Spurious measurement OFF | SPURI OFF 2:Time
Spurious measurement result | — SPURI? n<DLM>,
m1<DLM>f1,11,j1<DLM>,...
fm1,Im1,jm1<DLM>,
m2<DLM>f1,11,j1<DLM>,...
fm2,Im2,jm2<DLM>,
mn<DLM>1,11,j1<DLM>,...
fmn,Imn,jmn<DLM>(*1)
Table selection SPRTBL* SPRTBL? Integer(*2)
Table input Freq SPRIN*(*3) —_— —_—
SPRFIN*(*3) — —
Time SPRTIN*(*4) — —
Table deletion SPRDEL (*2) — —_—
Sweep count specification
ON SPRCNT [ON,]* SPRCNT? Integer
OFF SPRCNT OFF SPRCNTON? | 0:OFF
1:ON
Pass/fail judgment value
Low SPRILOW SPRJ? 0:.LOW
upP SPRIUP 1.UP
SingleMeasure  ON SIMSON SIMS? 0: OFF
OFF SIMS OFF 1: ON
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(*1) n=Number of measurement points (0 thru 15)
m=Number of spurious signals (0 thru 10)
f=Spurious frequency
I=Spurious level
j=Judgment result (0: Pass, 1: Fail)
<DLM>=Delimiter

(*2) (*3) (*4)Perform the corresponding operation when the spurious measurement mode is turned on.
(*3) Specify the asterisk in order of the start frequency, stop frequency, RBW, sweep time and limit level.
(*4) Specify the asterisk in order of the center frequency, RBW, sweep time and limit level.
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4.2.9 GPIB Command Codes
Table4-15EMC
Talker Request
Function Listener Code
Code Output Format
EMC Trace Detection
:QP EMCDET QP EMCDET? 0:Normal
:PEAK EMCDET PEAK 1.QP
:Normad EMCDET NRM 3:PEAK
QP BW 200Hz QPO (*1) QPAUTO? 0:AUTO
QP BW 9kHz QP1 QA? 1:200Hz
QP BW 120kHz QP2 2:9kHz
QPBW 1MHz QP3 (*2) 3:120kHz
QP BW auto QPAUTO 4:1MHz
QA
Antenna Selection
Dipole ANTO ANT? 0:0OFF
(TP1722) ANO 1:Dipole
Log-periodic ANT1 25Lpg—p_er|0d|c
(UHALP9107) AN1 3.B!con|cal
Biconical ANT2 4:Bilog
AN2 5:User correction
(BBA9106) ANT3
Bilog AN3
(EMCO03142) ANT4
User correction AN4
Antenna OFF ANT OFF
AF
User correction ON CRON —_ —_
OFF CR OFF — _
Tableinput CRIN * * *3) | — —_—
Table erase CRDEL —_ —_
Antenna mode CRANT CR? 0:Antenna
Level mode CRLVL 1:level

(*1) QP BW 200 Hz is available only when the Narrow Band RBW option isinstalled.
(*2) Available when EMC Trace Detection is set to Peak.
(*3) The asterisks "*,*" represent a frequency and itslevel. Specify them in order.
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4.2.9 GPIB Command Codes
Table4-16 CAL
Talker Request
Function Listener Code
Code Output Format
CAL ALL CLALL —_— —_—
Total gain CLGAIN —_— —_—
IF step AMP CLSTEP —_— —_—
RBW switch CLRBW — S
Log linearity CLLOG —_— —_—
AMPTD OFS CLMAG — S
PBW CLPBW —_— —_—
CAL Signal Level CLN* CLN? Level
CAL 10M Reference Coarse | CLCREF * CLCREF? Integer (0 to 255)
CAL 10M Reference Fine CLFREF * CLFREF? Integer (0 to 255)
CAL 10M Reference Default | CLDREF —_—
CAL 10M Reference Store CLSREF —_—
f-collection ON FC ON FC? 0:0OFF
f-collection OFF FC OFF 1:0ON
CAL collection ON CCON cc? 0:0OFF
CAL collection OFF CC OFF 1:ON
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4.2.9 GPIB Command Codes
Table 4-17 Save Recall
Talker Request
Function Listener Code
Code Output Format
Save Reg. SVn *2) | — —
Save File SV Filename (*1) | — —
Delete Reg. DELNn *2) | — —
Delete File DEL Filename (*1) | — —
Recall Reg. RCn *2) | — —
Recall File RC Filename (*1) | — —
Save ltem Setup ON SVSET ON SVSET? 0:OFF
Setup OFF SVSET OFF 1:ON
Trace ON SVTRC ON SVTRC? 0:OFF
Trace OFF SVTRC OFF 1:ON
Antenna ON SVANT ON SVANT? 0:OFF
Antenna OFF SVANT OFF 1:ON
Normalize ON SVNRM ON SVNRM? 0:0FF
Normalize OFF | SVNRM OFF 1:ON (*3)
LimitLine1ON | SVLIM 1 SVLIM? 0:OFF
20N | SVLIM 2 1:1ON
/20N | SVLIM 3 2: 20N
SVLIM ON 3: /20N
OFF | SVLIM OFF
Loss:Freq ON SVOLSSON SVOLSS? 0:0FF
Loss:Freg OFF | SVOLSS OFF 1:ON (*4)
Level ON SVLVL ON SVLVL? 0:OFF
Level OFF SVLVL OFF 1:ON
Channel ON SVCH ON SVCH? 0:0FF
Channel OFF SVCH OFF 1:ON
Spurious ON SVSPR ON SVSPR? 0:0FF
Spurious OFF SVSPR OFF 1:0ON

(*1)

(*2)

(*3)
(*4)

Add FD: or RAM: to the file name to explicitly indicate a drive name.
(Example) Write a file name such as FD: FILEOO.DAT and RAM: REGO0.DAT. (.DAT can be

omitted.)

n = Save/Del/Recall number
A value of 0to 99 can apply to n.

(Available when the TG option isinstalled.)
Enabled if the external mixer isinstalled.
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4.2.9 GPIB Command Codes
Table 4-18 Config
Talker Request
Function Listener Code
Code Output Format
Title LB? Label
ON LON /**/
erase LOF — —
Printer Command Select
ESC/P PRTCMD ESC PRTCMD? 0:ESC/P
PCL PRTCMD PCL 1:PCL
ESC/P Raster PRTCMD ESCR 2:ESC/P Raster
Gray level set Gray PRT GRY PRT? 0:Gray
B/W Small PRT MOS 1:B/W Small
B/W Large PRT MOL 2:B/W Large
Color PRT COL 3:Color
S-Color Small | PRT SCOLS 4:S-Color Small
S-Color Large | PRT SCOLL 5:S-Color Large
Paper Feed
ON PFEED ON PFEED? 0: OFF
OFF PFEED OFF 1: ON
BMP output mode select
Color HCIMAG COL HCIMAG? 0:Color
S-Color HCIMAG SCOL 1.Gray
Gray HCIMAG GRY 2:.B/W
B/W HCIMAG MON 3:S-Color
File compression ON HCCMPRS ON HCCMPRS? | 0:OFF
OFF HCCMPRS OFF 1.ON
File Number HCFILE* HCFILE? Number
Reading Bitmap file —_— BMP? Binary data<EOI>
Device Select
Printer HCDEV PRT HCDEV? O:Printer
Floppy HCDEV FDD 1:Floppy
Print ON HCOPY —_— —_—
10 MHz internal reference RFI FREF? O:INT
signal source 1LEXT
10 MHz external reference RFE
signal source
Number of trace points 501 TPS TP? 0:501
Number of trace points 1001 | TPL 1:1001
Table 4-19 Preset
Talker Request
Function Listener Code
Code Output Format
Preset IP —_— —_—
*RST N —
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4.2.9 GPIB Command Codes
Table4-20 Test
Talker Request
Function Listener Code
Code Output Format
Selftest o *TST? Error No.
Table 4-21 GPIB
Talker Request
Function Listener Code
Code Output Format
A Trace input/output(ASCII) TAA TAA? DDDDD<DLM> x TRP(*1)
A Trace input/output(BINARY) | TBA TBA? 2Byte x TRP
B Trace input/output(ASCII) TAB TAB? DDDDD<DLM> x TRP
B Trace input/output(BINARY) | TBB TBB? 2Byte x TRP
Status byte clear *CLS —_—
STB read *STB? Integer (0 to 255)
SRE read/write *SRE * *SRE? Integer (0 to 255)
ESR read *ESR? Integer (0 to 255)
ESE read/write *ESE * *ESE? Integer (0to 255)
OSR read —_— OPREVT? Integer (0to 65535)
OSER read OPR OPR? Integer (0to 65535)
SRQ interruptON SO —_— —_—
SRQ interrupt OFF s1 — S
SRQ status clear ) _ —
Servicereqest mask RQS* RQS? Integer (0 to 255)
Delimiter CR LF <EOI> DLO — —
LF DL1 - -
<EOI> DL2 . _
CRLF
LF<eol> | DL3 — —
DL4 —_— —_—

(*1) TRP = Number of trace points (501/1001)

<DLM> = Delimiter
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4.2.9 GPIB Command Codes
Table 4-22 Others
Talker Request
Function Listener Code
Code Output Format

Display ON ANNOT ON ANNOT? 0:OFF
Display OFF ANNOT OFF 1:0N
Device ID output —_— *IDN? Maker name, Device type,

Serial No., Revision(*1)
Error number output —_— ERRNO? Integer
Date setting SETDATE DATE SETDATE? DATE(*2)
Time setting SETTIME TIME SETTIME? TIME(*3)

(*1)  (Example) ADVANTEST,R3132,123456789,A00
(*2)  DATEinYYMMDD format.
(*3)  TIME in HHMMSS format.

Table 4-23 FM Demodulation (OPT73) (1 of 2)

Function

Listener Code

Talker Request

Code

Output Format

FM Demod

ON
OFF

FMDEM ON
FMDEM OFF

FMDEM?

. OFF (*1)
ON

FM Demod Range

Hz/div

FMRNG *

FMRNG?

. 1 kHz/div
2.5 kHz/div

: 5 kHz/div

: 10 kHz/div

: 25 kHz/div

: 50 kHz/div

: 100 kHz/div
: 250 kHz/div
500 kHz/div
- 1 MHz/div
10: 2.5 MHz/div
11: 5 MHz/div
12: 10 MHz/div
13: 25 MHz/div
14: 50 MHz/div

©CONOUDNMWNRLOIRO

Sensitivity

ON
OFF

FMSEN ON
FMSEN OFF

FMSEN?

0: OFF (*1)
1: ON

Sensitivity

Unit

FMSUN?

0: Hz/¢/
1: Hz/m¢/

*1D When FM Demod (Sensitivity) is turned on, the units of the following function’s output levels
areinfrequency (Sensitivity): Marker level, Upper (Lower) Fail Point, display line, and reference

line.
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4.2.9 GPIB Command Codes
Table 4-23 FM Demodulation (OPT73) (2 of 2)
Talker Request
Function Listener Code
Code Output Format
Sensitivity Range — FMSRNGS? R1,R2,R3,R4 (Frequency)
FMSRNG * FMSRNG? 0: Range 1 (Minimum)
1: Range 2
2: Range 3
3: Range 4 (Maximum)
Sensitivity Aperture FMAPR * FMAPR? Real number (1% to 100%)
Deviation ON FMDEV ON FMDEV? 0: OFF
OFF FMDEV OFF 1: ON
Deviation (P-P)/2 —_— FMAVG? Frequency
+Peak —_— FMPPK? Frequency
-Peak —_— FMNPK? Frequency
Repetition Freq. | — FMRPF? Frequency
Linearity ON FMLIN ON FMLIN? 0: OFF
OFF FMLIN OFF 1: ON
Linearity Setup mode ON FMLMD ON FMLMD? 0: OFF
OFF (Quit) FMLMD OFF 1: ON
Auto Adj FMLA — —
Sample Points FMLSMP * FMLSMP? Integer (2 to 100)
Offset Adj FMLOFS* FMLOFS? Freguency
Slope Adj FMLSLP* FMLSLP? Frequency
Linearity Error Max — FMLMAX? Frequency
Min — FMLMIN? Frequency
Calibration All FMALL — —_—
Range Only FMONLY — —_—
Table4-24 TG (OPT74)
Talker Request
Function Listener Code
Code Output Format
TGon TG TG? 0:OFF
TG off TGF 1:0N
TG leve TGL * TGL? Level
Freguency Cal AUTO TGA — —
Manual TGM * TGM? Frequency
Normalize ON NORM ON NORM? 0:OFF
ANORM ON 1:ON
Normalize OFF NORM OFF ANORM? 0:0OFF
ANORM OFF 1:ON
Normalize Execute NORM EX —_— —
AR — —
Save Item Normalize ON SVNRM ON SVNRM? 0:0OFF
Normalize OFF SVNRM OFF 1:0N
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4.2.9 GPIB Command Codes
Table 4-25 Entry
Talker Request
Function Listener Code
Code Output Format
Numeric value entry 0 —_— —_—
1 - -
2 _ _
3 _ _
4 S _
5 - -
6 _ _
7 - -
8 _ _
9 _ _
Decimal point —_— —_—
Negative sign - —_— —_—
Positive sign + —_— —_—
Exponent EXP — _—
E - -
GHz GZ —_— —_—
MHz MZ —_— —_—
KHz KZ —_— —_—
Hz HZ —_— —_—
mw MW —_— —_—
DB relationship DB —_— —_—
mA MA —_— —_—
Second SC —_ —_
Millisecond MS —_— —_—
MSEC —_— —_—
Microsecond us —_ —_
USEC —_— —_—
Nanosecond NSEC —_ —_
Enter ENT —_— —_—
Volt VOLT —_— —_—
Millivolt MV —_— —_—
Microvolt uv —_ —_
Nanovolt NV —_— —_—
% PER — —
% - —
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4.2.10 Example Programs

This section describes remote control examples used with GPIB port.

4.2.10.1 Sample Programsfor Setting or Reading M easurement Conditions

CAUTION

Visual Basic 4.0 (referred to as VB henceforth) is used in the sample programs shown here. Also,

National Instruments-made GPIB board (referred to as NI-made for brevity henceforth) is used
for the GPIB control board; NI-made driver isused for the control driver.

Program examples using VB

Example VB-1: Setting the center frequency after performing an analyzer master reset

Call ibclr(spa)

Call ibwrt(spa, "IP")
Call ibwrt(spa, "CF 30MZ")

" Performs a Device Clear.

" preset
" Set the center frequency to 30 MHz.

Example VB-2: Setting the start frequency to 300 kHz, setting the stop frequency to 800 kHz and adding

50 kHz to the frequency offset.

Call ibclr(spa)

Call ibwrt(spa, "FA 300KZ")
Call ibwrt(spa, "FB 800K Z")
Call ibwrt(spa, "FO 50KZ")

" Performs a Device Clear.

" Set the start frequency to 300 kHz.

' Set the stop frequency to 800 kHz.
 Add 50 kHz to the frequency offset.

Example VB-3: Setting the reference level to 87 dBuV (in 5 dB/div) and the RBW to 100 kHz

Call ibclr(spa)

Call ibwrt(spa, "AUNITS DBUV")
Call ibwrt(spa, "RL 87DB")

Call ibwrt(spa, "DD 5DB")

Call ibwrt(spa, "RB 100KZ")

" Performs a Device Clear.

' Set the level unit to dBuV.

" Set the reference level to 87 dB (uV).
' Set the vertical gradation to 5 dB/div.
' Set the RBW to 100 kHz.

Example VB-4: Setting the instrument using variables

Dim A As String
Dim B As String
Dim C As String

="10"

Call ibclr(spa)

Call ibwrt(spa, "CF " & A & "MZ")
Call ibwrt(spa, "SP" & B & "MZ")
Call ibwrt(spa, "AT " & C & "DB")

" Set the character string.

" Performs a Device Clear.

" Set the start frequency to A MHz.
' Set the span frequency to B MHz.
' Setthe ATT to C dB.
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Example VB-5: Saving set valuesin Register 5 and recalling them from Register 5

Dim LabelBuff As String " Character string buffer for the label
LabelBuff = "SPECTRUM Analyzer" ' Set the label.

Call ibclr(spa) " Performs a Device Clear.

Call ibwrt(spa, "CF 30MZ") ' Set the parameter.

Call ibwrt(spa, "SP IMZ")
Call ibwrt(spa, "DET POS")

Call ibwrt(spa, "LON " & Label Buff) ' Set the label.
Call ibwrt(spa, "SV 5") ' Save the datain Register 5.
Call ibwrt(spa, "CF 1GZ") ' Change the set parameters.

Call ibwrt(spa, "SP 200MZ")

Call ibwrt(spa, "RC 5) 'Recall the data from Register 5.

Example VB-6: Enter Limit linel in the table and turn Limit line 1 on

Call ibclr(spa) " Perform a device clear.

Call ibwrt(spa, "LMTADEL") ' Clear the table used for Limit Line 1.
Call ibwrt(spa, "AUNITS DBUV") * Set the unit of level to dBuV.

Call ibwrt(spa, "LMTAIN 25MZ, 49.5DB") ' Enter data use by Limit Line 1.

Call ibwrt(spa, "LMTAIN 35MZ, 49.5DB")
Call ibwrt(spa, "LMTAIN 35MZ, 51.5DB")
Call ibwrt(spa, "LMTAIN 55MZ, 51.5DB")
Call ibwrt(spa, "LMTAIN 55MZ, 54.3DB")
Call ibwrt(spa, "LMTAIN 65MZ, 54.3DB")
Call ibwrt(spa, "LMTAIN 65MZ, 57.0DB")
Call ibwrt(spa, "LMTAIN 68MZ, 57.0DB")
Call ibwrt(spa, "LMTAIN 68MZ, 60.0DB")
Call ibwrt(spa, "LMTAIN 75MZ, 60.0DB")
Call ibwrt(spa, "LMTAIN 75MZ, 62.5DB")
Call ibwrt(spa, "LMTAIN 82MZ, 62.5DB")
Call ibwrt(spa, "LMTAIN 82MZ, 64.7DB")

Call ibwrt(spa, "FA OMZ") ' Start frequency of 0 MHz
Call ibwrt(spa, "FB 100MZ") ' Stop frequency of 100 MHz
Call ibwrt(spa, "LMTA ON") " Turn Limit line 1 on.

Example VB-7: Sample Program of the Gated Sweep

Call ibclr(spa) " Perform a device clear.

Call ibwrt(spa, "GTSRC EXT") ' Set the Gate signal source to EXT.

Call ibwrt(spa, "GTSLP +") ' Set the Gate signal slopeto plus (+).

Call ibwrt(spa, "GTWID 10MS") " Set the window width of the gated sweep to 10 msec.
Call ibwrt(spa, "GTPOS 10US") ' Set the window position of the gated sweep to 10 psec.
Call ibwrt(spa, "GTSWP ON") ' Turn the gated sweep on.
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4.2.10.2 Sample Programsfor Reading Data

In order to output measurement data or settings, use the "xx?' command. This ensuresthat the dataisread
when the deviceisin the talker mode. Available output formats are listed in the table below. The delimiter
positioned at the end of data can be specified from 5 types (refer to "Others' in the GPIB codelist). Once
set, "xx?' command continues to operate until it is changed.

Output Format

Frequency

+ D.DDDDDDDDDDD E+DD CRLFE
1 1 1 1
1 2 3 4

Datasize (1 to 3) isamaximum of 19 bytes, and the unit is Hz.

Example  Specify "CF?' and output as center frequency.

Level

+D.DDDDDDD E+DD CRLE
1 1 1 1
1 2 3 4

Datasize (1 to 3) isamaximum of 19 bytes, and the unit corresponds to each UNIT setting.

Example  Specify "ML?" and output as marker level.

Time

+D.DDD E+DD CRLF
1 1 1 1
1 2 3 4

Datasize (1 to 3) isamaximum of 19 bytes, and the unit is sec.

Example  Specify "SW?' and output sweep time.

DDDD CRLF
1 T
2 4

The maximum byte of the data size corresponds to the maximum size of the output data.

Example  ON/OFF status or Averaging count is output.

<Supplement> 1= Sign (a space for plus sign;
2= Mantissa of data
3= Exponent of data
4= Delimiter (CR/LF ininitia setting can be changed with "DLn" code.)

for minus sign)
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Example VB-8: Output the marker level

Dim sep As Integer

Call ibclr(spa) ' Perform a device clear.

Call ibwrt(spa, "CF 30MZ") ' Set the parameter.

Call ibwrt(spa, "SP 1IMZ")

Call ibwrt(spa, "MK 30MZ") ' The marker frequency is set to 30 MHz.

Call ibwrt(spa, "TS")

Call ibwrt(spa, "ML?") " Query command for the marker level.

Rdbuff = Space(30) " Allocate atotal of 30 bytes to the buffer area.
Call ibrd(spa, Rdbuff) " Read the data (30 bytes Max.).

sep = InStr(1, Rdbuff, vbCrLf, 0) " Check the number of character to the delimiter.

RichTextBox1.Text = "MarkerLevel =" & Left(Rdbuff, sep - 1)
" Outputs the data on the screen.

An example display:
MarkerLevel = -8.818750000000E+01

Example VB-9: Reading the center frequency and displaying it

Dim sep As Integer

Call ibclr(spa) " Performs a Device Clear.

Call ibwrt(spa, "CF?") ' Query command for the center frequency.

Rdbuff = Space(30) " Allocate the buffer memory space to 30 bytes.

Call ibrd(spa, Rdbuff) " Read the data (30 bytes Max.)

sep = InStr(1, Rdbuff, vbCrLf, 0) " Check the number of characters prior to the delimiter.

RichTextBox1.Text = "CenterFreq =" & Left(Rdbuff, sep - 1)
" Display the data on the screen.

An example display:
CenterFreq = +3.000000000000E+07
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Example VB-10: Reading the level and display unit and displaying them
Dim sep As Integer
Call ibclr(spa) " Performs a Device Clear.
Call ibwrt(spa, "RL?") ' Query command for the reference level.
Rdbuff = Space(30) " Allocate the buffer memory space to 30 bytes.
Call ibrd(spa, Rdbuff) " Read the data (30 bytes Max.) from the spectrum analyzer.
sep = InStr(1, Rdbuff, vbCrLf, 0) " Check the number of characters prior to the delimiter.
RichTextBox1.Text = "RefLevel =" & Left(Rdbuff, sep - 1)
" Display the data on the screen.
Call ibwrt(spa, "AUNITS?") " Query command for the level unit

Rdbuff = Space(3)
Call ibrd(spa, Rdbuff)
sep = InStr(1, Rdbuff, vbCrLf, 0) " Check the number of characters prior to the delimiter.
RichTextBox1.Text = RichTextBox1.Text & vbCrLf & "UNIT =" & Left(Rdbuff, sep - 1)
' Display the previous result, followed by a return mark and the
' most recent result.

An example display:
RefLevel = +0.000000000000E+00
UNIT=0

Example VB-11: Executing the 6 dB-down operation, reading the frequency and level and displaying
them

Dim sep As Integer

Call ibclr(spa) " Performs a Device Clear.

Call ibwrt(spa, "CF 30MZ") ' Set the parameter.

Call ibwrt(spa, "SP 20MZ")

Call ibwrt(spa, "MKBW 6DB") ' Set a6 dB down measurement.

Call ibwrt(spa, "PS") ' Peak search.

Call ibwrt(spa, "XDB") ' Perform the 6 dB down measurement.

Call ibwrt(spa, "MFL?") " Query command for the marker level and frequency.
Rdbuff = Space(50) " Allocate the buffer memory space to 50 bytes.

Call ibrd(spa, Rdbuff) ' Read the data (50 bytes Max.) from the spectrum analyzer.
sep = InStr(1, Rdbuff, vbCrLf, 0) " Check the number of characters prior to the delimiter.

RichTextBox1.Text = "Marker Freq & Level =" & Left(Rdbuff, sep - 1)
" Display the data on the screen.

An example display:
Marker Freq & Level = +2.000000000000E+05, +1.023437500000E+00
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Example VB-12: Measuring OBW and displaying it

Dim LENGL1 As Integer, LENG2 As Integer
Dim OBW As String

Dim FC As String

Dim searchchar As String

Call ibclr(spa) " Perform a device clear.

Call ibwrt(spa, "CF 30MZ") " Send the command already set.
Call ibwrt(spa, "SP 1IMZ")

Call ibwrt(spa, "MK 30MZ")

Call ibwrt(spa, "OBW ON")

Call ibwrt(spa, "TS")

Call ibwrt(spa, "OBW?') " Send the query command.
Rdbuff = Space(60) " Allocate the areato the read buffer.
Call ibrd(spa, Rdbuff) " Read the read buffer (the maximum number of bytesto be output

" isdetermined by the buffer area size).

' Formatting output character string

LENGL1 = InStr(1, Rdbuff, Chr(44), 0) " Search for the first comma.
FC = Mid(Rdbuff, 1, LENGL1 - 1) " Read the character prior to the comma.
DoEvents

LENG2 = InStr((LENGL1 + 1), Rdbuff, Chr(13), 0) ' Determine the last data by searching for the delimiter.
OBW = Mid(Rdbuff, (LENG1 + 1), (LENG2 - LENG1-1))
' Read the data between the second comma and the delimiter.

RichTextBox1.Text ="OBW =" & OBW & vbCrLf & "Fc=" & FC & vbCrLf
" Display the data on the screen.

An example display:

OBW = +9.810000000000E+05
FC = +3.000250000000E+07
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Example VB-13: Reading and displaying the three largest peak levels

Dim pk1 As String, pk2 As String, pk3 As String

Call ibclr(spa) ' Perform a device clear.

Call ibwrt(spa, "CF OMZ") " Apply the settings.

Call ibwrt(spa, "SP 100MZ")

Call ibwrt(spa, "PS") ' Search for the peak.

Call ibwrt(spa, "ML?") " Query command to search for the marker level

Rdbuff = Space(25) " Reserve buffer memory space.

Call ibrd(spa, Rdbuff) ' Receives the output.

pkl = LeftB(Rdbuff, (InStrB(1, Rdbuff, Chr(13), 1) - 1))
" Read the data between the starting point and the delimiter.

Call ibwrt(spa, "NXP") ' Search for the next peak.
Call ibwrt(spa, "ML?")
Rdbuff = Space(25)
Call ibrd(spa, Rdbuff)
pk2 = LeftB(Rdbuff, (InStrB(1, Rdbuff, Chr(13), 1) - 1))
' Read the data between the starting point and the delimiter.

Call ibwrt(spa, "NXP")
Call ibwrt(spa, "ML?")
Rdbuff = Space(25)
Call ibrd(spa, Rdbuff)
pk3 = LeftB(Rdbuff, (InStrB(1, Rdbuff, Chr(13), 1) - 1))
' Read the data between the starting point and the delimiter.

RichTextBox1.Text = "1st PK =" & pk1 & vbCrLf & "2nd PK =" & pk2 & vbCrLf & "3rd PK =" & pk3 & vbCrLf
" Display the data on the screen.

An example display:

1st PK = -8.553906250000E+01
2nd PK = -7.004687500000E+01
3rd PK = -8.655468750000E+01
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4.2.10.3 Sample Programsfor Inputting or Outputting Trace Data

4-56

Trace data on the screen includes data for 501 or 1001 points on the frequency axis. For inputting and out-
putting data, it is necessary to transfer data for 501 or 1001 points from the left side (start frequency) in
order. Each point level is expressed by an integer from 1792 to 14592 (however, if the trace exceeds the

upper limit of the vertical scale, avalue greater than 14592 is transferred).

14592

Trace data value

1792

1 101

201 301 401 501 601 701 801 901 1001

(51) (101) (151) (201) (251) (301) (351) (401) (451) (501)

Number of data points

Figure 4-4 Relationship between Screen Graticule and Trace Data

Trace data can be input or output in either ASCII or binary format.

Table 4-26 Trace Accuracy Specification Codes

GPIB Code

Description

TPS

Sets the number of measurement points to 501.

TPL

Sets the number of measurement points to 1001.
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Table 4-27 1/0O format

1/0 format

Description

ASCII format

DDDDD CRLF

1
] Delimiter
Data for one point
Five-byte data without header

Input GPIB code | Output GPIB code

Memory A TAA TAA?
Memory B TAB TAB?
Binary format DD DD ... DD DD +EQI
1 1 1 1
Delimiter
Low-order byte Low-order byte
for 1st point for1001/501st point
High-order byte High-order byte
for 1st point for 1001/501st point

Each point dataiis divided into two parts; high-and low-
order bytes. EOI signal is attached at the end of the datafor
continuous 1001/501 points.

Input GPIB code | Output GPIB code

Memory A TBA TBA?
Memory B TBB TBB?
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4-58

Example VB-14: Read thetrace datain ASCII format

Dim tr(1000) As String " Allocate an array in the buffer for 1001 points.
Dimi Aslnteger
Dim res As String

Call ibclr(spa) " Perform a device clear.
Call ibwrt(spa, "DL0") ' CRLFEOQI
Call ibwrt(spa, "DET NEG") ' Set it to the negative detector.

Call ibwrt(spa, "TAA?")

Fori=0To 1000 Step 1 " Repeat the operation for 1001 points.
tr(i) = Space(7) " Allocate atotal of 7 bytes (5 bytes for the data, and 2 bytes for
' delimiters).
Call ibrd(spa, tr(i)) ' Read the data.

" Output it to the screen.
res=res& "tr(" & Str(i) & ") =" & Left(tr(i), 5) & vbCrLf
DoEvents
Next i

RichTextBox1.Text = res

Example VB-15: Read the A memory datain binary format

Dim tr(1000) As Integer " Allocates an array in the buffer for 1001 points.
Dimi AsInteger
Dim res As String

Call ibclr(spa) ' Performs a device clear.
Call ibconfig(0, IbcEndBitIsNormal, 0) ' Sets the GPIB-board software so that the End bit of the Ibsta
" variablesis set to 1 only when EOI has been received.
Call ibconfig(spa, IbcReadAdjust, 1) ' Sets the spectrum analyzer so that the upper byte is swapped for
' the lower byte during aread operation.
Call ibwrt(spa, "DL2") ' Setsthe delimiter to EOI only.
Call ibwrt(spa, "DET NEG") ' Setsit to the negative detector.
Call ibwrt(spa, "TBA?") " Query for Trace A in binary data
Call ibrdi(spa, tr(), 1001 * 2) ' Reads binary datafor 1001 points.
Fori=0To 1000 Step 1 ' Repeats the operation for 1001 points.
res=res& Str(tr(i)) & vbCrLf " Outputsit to the screen.
DoEvents
Next i

RichTextBox1.Text = res

Call ibwrt(spa, "DL0") ' Setsthe delimiter to the CR, LF and EOI.
Call ibconfig(0, IbcEndBitIsNormal, 1) ' Resets the GPIB software to the standard settings.
Call ibconfig(spa, IbcReadAdjust, 0)
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Example VB-16: Enter datainto A memory in ASCII mode
(When the 501 point mode s set, change 1001 and 1000 to 501 and 500, respectively.)

Dim trdata(1000) As Integer
Dimi Aslnteger

trdata(0) = 1792 ' Provide atemporary data used to test the input (*).
Fori=1To 1000 Step 1
trdata(i) = Str(Val(trdata(i - 1)) + 12)

DoEvents

Next i " When thereis the data, the steps between the place marked with

’ (* ) and this point are not required.

Call ibclr(spa) " Perform a device clear.

Call ibwrt(spa, "AB") ' Set Trace A to BLANK.

Call ibwrt(spa, "TAA") ' Set Trace A in ASCI|I.

Fori=0To 1000 Step 1 " Repeats the operation for 1001 points.
Call ibwrt(spa, CStr(trdata(i))) ' Sends the value after it has been converted to the ASCII data.
DoEvents

Next i

Call ibwrt(spa, "AV") ' Set Trace A to VIEW.
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4.2.10.4 Example program using the TS (Take Sweep) command

Example VB-17: An ACP measuremant is taken and then the measurement result isread (using the TS
command).

Dim state As Integer

Dim sepl AsInteger, sep2 As Integer
Dimi Aslnteger, j AsInteger

Dim cnt As Integer

Dim LvIH As String, LvIL As String
Dim FrgH As String, FrgL As String

Call ibclr(spa) 'A deviceclear is carried out.

Call ibwrt(spa, "SI") ' Set the single mode.

Call ibwrt(spa, "CF 1500MZ") ' Set the center frequency to 1500 MHz.

Call ibwrt(spa, "SP 250K Z") ' Set the frequency span to 250 kHz.

Call ibwrt(spa, "RB 1KZ") 'Set RBW to 1 kHz.

Call ibwrt(spa, "VB 3KZ") 'Set VBW to 3 kHz.

Call ibwrt(spa, "ST 20SC") ' Set the sweep time to 20 sec.

Call ibwrt(spa, "CSBSDEL") 'Clear the channel space and bandwidth previously set.

Call ibwrt(spa, "CSBSIN 50KZ,21KZ") "Set CSto 50 kHz, and BSto 21 kHz.

Call ibwrt(spa, "OPR 256") ' The Avereaging bit of the operation register is set
'to ENABLE.

Call ibwrt(spa, "*CLS") "Clear STATUS byte

Call ibwrt(spa, "S0") "SRQ isenabled.

Call ibwrt(spa, "ACP ON") ' Start the ACP measurement.

Forj=1To10Step 1

Call ibwrt(spa, "TS") ' Execute one sweep.

Call ibwrt(spa, "ACP?") ' The ACP measurement result has been reguested.

Rdbuff = Space(3) 'Assign an areafor 1 byte of integer and 2 bytes of delimiter prior
to reading the result.

Call ibrd(spa, Rdbuff) 'Read the data.

cnt = CInt(Rdbuff) ' Convert the contents of the buffer into integer type data.

Fori=1Tocnt Step 1

Rdbuff = Space(81) 'Assign an area of 81 bytes (Real number x 4+, x 3+ CRLF).

Call ibrd(spa, Rdbuff) 'Read the data.

sepl = InStr(1, Rdbuff, ",", 0) ' Search for the first comma starting from the top of the buffer.

FrgL = Left(Rdbuff, sepl - 1) ' Read the string between the top and the character string.

sep2 = InStr(sepl + 1, Rdbuff, ",", 0) ' Search for the next comma.

LviL = Mid(Rdbuff, sepl + 1, sep2 - sepl- 1) 'Read the string between the first and second separators (com-
mas).

sepl = InStr(sep2 + 1, Rdbuff, ",", 0) ' Search for the third comma.

FrgH = Mid(Rdbuff, sep2 + 1, sepl - sep2- 1) 'Read the string between the second and third separators (com-
mas).

sep2 = InStr(sepl, Rdbuff, Chr(13), 0) ' Search for the terminator (CR).

LviL = Mid(Rdbuff, sepl + 1, sep2 - sepl - 1) 'Read the string between the separators (third commaand CR).

' Displays the result on the screen.
RichTextBox1.Text = RichTextBox1.Text & FrgL & "Hz;" & LvIL & vbCrLf
RichTextBox1.Text = RichTextBox1.Text & FrqH & "Hz;" & LvIL & vbCrLf

Nexti

DoEvents
Next j
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4.2.10.5 Program Examples Using the Status Byte
Example VB-18: Execute single sweeping and wait until its finished (when not using SRQ)

Dim state As Integer

Call ibclr(spa) " Performs a Device Clear.
Call ibwrt(spa, "SI") ' Turn the single sweep mode on.
Call ibwrt(spa, "OPR8") ' Enables Sweep-end bit of operation status register
Call ibwrt(spa, "*CLS") * Clear the status byte.
Call ibwrt(spa, "SI") ' Begin sweeping.
Do
Call ibwrt(spa, "*STB?") " Query command to read the status byte.
Rdbuff = Space(8) " Reserve amaximum of 8 bytesincluding the delimiter.
Call ibrd(spa, Rdbuff) ' Read the data.
state = Val(Rdbuff) ' Convert the character string into numeric values.
DoEvents ' Check the loop for other events currently taking place.
Loop Until (state And 128) ' Exit from the loop if the sweep-end bit is set to 1.

Example VB-19: Reading the peak frequency and level at the end of asingle sweep (when using SRQ)

Dim boardID As Integer
Dim | AsInteger

Dim res As Integer

Dim CFLEV As String

boardID =0 ' Set the board ID.
Call ibclr(spa) " Performs a Device Clear.
Call ibwrt(spa, "SI") ' Turn the single sweep mode on.
Call ibwrt(spa, "*CLS") " Clear the status byte.
Call ibwrt(spa, "OPR 8") ' Enables the Sweep-end bit of the operation status register
Call ibwrt(spa, "* SRE 128") " Enables the Operation status bit of the status byte.
Call ibwrt(spa, "S0") ' Specify Send mode for the SRQ signal.
Forl=1To10Step 1 " A loop of 10 times

Call ibwrt(spa, "SI") ' Begin sweeping

Call WaitSRQ(boardID, res) * Wait until SRQ interruption occurs.

Call ibrsp(spa, res) " Execute serid polling.

Call ibwrt(spa, "PS") ' Execute the peak search.

Call ibwrt(spa, "MFL?") " Query for marker frequency and level

Rdbuff = Space(43) " Reserve 43 bytes.

Call ibrd(spa, Rdbuff) ' Read the data.

CFLEV = Left(Rdbuff, InStr(1, Rdbuff, Chr(13), 0) - 1)
RichTextBox1.Text = RichTextBox1.Text & "Freq,Lebel =" & CFLEV & vbCrLf

DoEvents
Next |

' Display data on the screen and start a new line.

" Execute other eventsin Windows if any.
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4.2.10.6 Example Program Used to Read Screen Data

Example VB-20: Outputting the current screen data in bitmap format and saving it into the file (bit-
map.bmp)

NOTE: Depending on the copy image, compression of filesand screen status, the amount of bitmap data varies.
A datafile of up to 300 KB can be output.

Tmo%=14 " A timeout of 30 sec.

Call ibtmo(spa,tmo%) " A timeout of 30 secondsis set.

Call ibwrt(spa,"DL2") ' Selects only EQI as a delimiter.

Call ibwrt(spa,"HCIMAG SCOL") ' Sets asimple color image to make a copy.

Call ibwrt(spa,"HCCMPRS OFF") " Turns the compression mode off.

Call ibwrt(spa,"BMP?") " Requests the bitmap data output.

Call ibrdf(spa,"bitmap.bmp") ' Saves the bitmap datainto the file.

Call ibwrt(spa,"DLO") ' Changes the delimiter back to CR, LF and EOI.
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4.3.1

4.3.2

4.3.3

4.3 RS-232 Remote Control Function

Most controllers (such as personal computers) do not have a GPIB interface, but the R3132 series can till
be controlled using the RS-232 interface.

GPIB and RS-232 Compatibility

The control codes and functions are the same as those used for serial control, except for those which espe-
cialy refer to the GPIB interface.

Features of RS-232 Remote Control

The following functions can be controlled by serial control.

M easurement conditions setup: Measurement conditions each can be input in much the same as the
key operation on the front panel.

Output of the setup status:

Status:

Both the setup status and data can be read out.

Status bytes which show the current status of the spectrum analyzer
can be read out in the same way GPIB readouts.

Parameter Setup Window

a > D PRE

Baud Rate:
Data length:
Stop bit:

Parity check:
Flow control:

Thu 1999 Apr 22

RBW 3 HHz VBY 3 HHz SWP 20 ms ATT 10dB

REF 0.0 dBm
10dB/ AWrite HNorm B_Blank Horm
Config
1
GPIB
‘2
RS232
...... RS232 J
______ [600 ] (2200 ] [2200 ] (600 | KM [15200] | .|||° copy
ata Longth (7 CHENN Config
...... Stop Bit . e (I o ror
\| Parity it : |[INEJ[oo0 J[Even] 0 |
Flow Control : =
------ : : : Annotation
___________ i T T HOy Igmzm
Points
N\
CENTER 1.500 GHz SPAH 3.000 GHz 1/2 ,more

Figure 4-5 Parameter Setup

Select from 600, 1200, 2400, 4800, 9600 or 19200.
Select seven bits or eight bits as the number of data bits.

Select one or two hits.
Select from NONE, ODD or EVEN.

Selects whether or not to use flow control X ON/XOFF.
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4.3.4
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I nterface connection

Spectrum Analyzer rear panel Personal computer

Figure 4-6 Connection Between the Controller and the Spectrum Analyzer

Although the spectrum analyzer uses only three pins, the controller side needs more connections for input
and output.

NOTE:
1.  When you send or receive data using the cable connections shown in Figure 4-6, set XON/XOFF to valid
(ON).

2. DCD, DTR and DSR are not used in the spectrum analyzer. When you use CTS and RTS, use a cable with
cross-connection to connect the controller to the spectrum analyzer. Flow control isnot performed using CTS
or RTS. Set XON/XOFF to valid (ON) to perform flow control.
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9pin 9pin
2 RxD 3TxD
3TxD 2 RxD
Spectrum 5GND 5GND —
Andlyzer —— 4DTR Sde
dde
L 6DSR
—— 1DCD
—— 7RTS
L 8CTS
Pin No.(9pin) Signal name Contents
1 DCD:Data Carrier Detector Receive carrier detection
2 RxD: Receive Data Receive data
3 TxD: Transmit Data Transmission data
4 DTR: Data Terminal Ready Dataterminal ready
5 GND: Ground Signal ground
6 DSR: Data set Ready Data set ready
7 RTS: Request To Send Request signal for sending
8 CTS: Clear to Send Clear signal for sending
9 Cl: N.C

Figure 4-7 Cable Wiring Diagram

435 DataFormat

Transmission messages between the spectrum analyzer and the controller are in ASCII code character
strings and followed by carriage returns (CR) and line feeds (LF).

Spectrum Controll
Andyzer 5 (rje «
dde

LFICR|7|0|+|E|0|0|0|0[0|0|0(0|0|O|0|. |3 |+ |—»

Figure 4-8 Data Format
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4.3.6

4.3.7

4-66

NOTE:
1. Transmission data must bein ASCI| code.

2. Delimit the data from the controller with CR or CR and LF. Query data and the GPI B delimiters are the same.
Therefore, send DLO or DL3 after serial port was opened (refer to the example of RS-232 remote program).

Data transmission example: Personal computers can recognize both CF 30.0MZ CR and CF 30.0MZ CR
LF.

Theformat for query datais+3.00000000000E+07 CR LF (send DLO or DL 3). The output data of thisRS-
232 and GPIB are the same number of characters except delimiters (CR and LF).

Differ ences Between RS-232 and GPIB

+ Command code
Trace data can be input or output in the ASCII format only.

CAUTION Thefollowing commands are unavailable: TBA and TBB.

Panel Control

During remote control operation, spectrum analyzer panel control is affected as follows.
e Theremote lamp does not light.

e Thekey panel is not disabled.

CAUTION If any settings are changed during remote control, the operation of the spectrum analyzer may
become unstable.
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4.3.8 Remote Control Usage Examples

Remote Control Usage Examples

The following examples show typical remote control commands, and are written in “Microsoft Quick Ba-
sic” (licensed by Microsoft Corporation).

The Open command statement OPEN” COM1: 9600, N, 8, 1, ASC" FOR RANDOM AS#1 shown below
has the following characteristics: baud rate is 9600 bps, no parity, 8 bit data length, stop bit of 1, ASCII
format and random access mode.

Example:  Thisprogramisused to check the status byte register to seeif the sweep has been completed.

OPEN ”"COM1:9600,N,8,1,ASC" FOR RANDOM AS #1

PRINT #1,"DL3" CR and LF are set as the GPIB delimiter.
PRINT #1, "SI” " Single sweep is performed.

PRINT #1, "OPRS8" " Sweep completion bit in the GPIB operation register is set.
PRINT #1, "CLS’ " Clearing the status bytes.

PRINT #1, "SI” ' Single sweep is performed.
MEAS.LOOP:

PRINT #1, "*STB? " Read out the status bytes.

INPUT #1, STAT

IF (STAT AND 128) =0 THEN GOTO MEAS.LOOP

PRINT #1, "PS’ " Peak search.

PRINT #1, "ML? " Read out the peak level.
INPUT#1,MLEVEL

PRINT MLEVEL

CLOSE #1

END
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5 PERFORMANCE VERIFICATION

51 General

oy

Introduction

This chapter provides performance verification proceduresitem by item aslisted in Table 5-1.

Performance verification items for Tracking Generator are listed in Table 5-2.

Table 5-3 lists the performance verification items used for the FM Demodul ation.

Table 5-1 Performance Verification Items

5.1 General

Applicable Model
No. Items
R3132 | R3132N | R3162 | R3172 | R3182
1 | Reference Oscillator Accuracy O O O O O
2 | CAL OUT Amplitude Accuracy O O O O O
3 | Displayed Average Noise O O O O O
4 | RBW Switching Error O O O O O
5 | RBW Accuracy O O O O O
6 | QPbandwidth O O O O O
7 | IF Gain Uncertainty O O O O O
8 | Attenuator Switching Accuracy O O O O O
9 | ScaeFidelity O O O O O
10 | Residual FM O O O O O
11 | Noise sideband O O O O O
12 | Image, Multiple, Out of Band Response x x O O O
13 | Frequency Read Out Accuracy O O O O O
14 | Second Harmonic Distortion O O O O O
15 | Frequency Response O O O O O
16 | Span Accuracy O O O O O
17 | Third Order Intermodulation Distortion O O O O O
18 | Gain Compression O O O O O
19 | Sweep Time Accuracy O O O O O
20 | Residual Response O O O O O

O: Apply
x: Not Apply
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5.1 General
Table 5-2 Performance Verification Itemsfor Tracking Generator
Applicable Model
No. Items
R3132 | R3132N | R3162 | R3172 | R3182
1 | Absolute Output Level Accuracy O O O O x
2 | Output Flatness O O O O x
3 Output Level Changeover error O O O O X
4 | Harmonic Distortion O O O O x
5 | Non-harmonic Distortion O O O O x
6 | TG Leakage O O O O x
O: Apply
x: Not Apply
Table 5-3 Performance Verification Itemsfor FM Demodulation
Applicable Model
No. Items
R3132 | R3132N | R3162 | R3172 | R3182
1 | Offset error (Internal mixer mode) O O O O O
2 | Linearity error (Internal mixer mode) O O O O O
3 | Offset error (External mixer mode) X X x O O
4 | Linearity error (External mixer mode) x X X O O
O: Apply
x: Not Apply
(2) Test Equipment
The test equipment are listed in Table 5-4.
The equipment needed to perform al of the performance test.
Equipment lists for individual tests are provided in each performance verification.
Any equipment that meetsthe critical specifications given in the table can be substituted for the rec-
ommended models.
(3) Cadlibration Cycle
The performance verifications should be used to check the spectrum analyzer against its specifica-
tions every one year recommended.
(4) Performance Verification Record Sheets

The performance verification record sheets at the end of this chapter is provided the value measured

in each performance verification.

The test record lists test specification and acceptable limits.

Recommend that make a copy of this table, record the complete test results on the copy, and keep

the copy for calibration test record.
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5.1 General

Thisrecord could proveinvaluablein tracking gradual changesin test result over long periods of the
time.

Performance Verification Procedures

Typeface conventions used in this manual.

Panel keys and soft keys are printed in a contrasting typestyle to make them stand out from the
text asfollows:

Panel keys: Boldface type Example: FREQ, CONFIG
Soft keys: Boldface and Italic Example: Center, Copy Config

When a series of key operations are described using a comma between two keys.

There are various soft menus used to switch between two states such as ON/OFF and AUTO/
MNL.

For example, when turning off the Disp Line ON/OFF function, the annotation
“Disp Line ON/OFF(OFF)” is used.

When switching the RBW AUTO/MNL function to MNL, the annotation
“RBW AUTO/MNL(MNL)”" isused.
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5.1 General
Table 5-4 Instrument Required (1 of 3)
I Recommended
No. I nstrument Specification Model Qty.
1 Frequency Standard | Output Frequency: 10 MHz R3031 1
Stability: 5x10 e5/day ADVANTEST
Output Impedance: 50 Q
Output Level: 1Vpp or more
2 Frequency Counter Resolution: 0.1 Hz R5372 1
ADVANTEST
3 | Signa Generator Frequency Range: 10 MHzto 18 GHz SMPO2 1
Output Level: -15dBmto+10 dBm | (with B11 option)
Stability: 1x10 e5/year Rohde& Schwarz
4 | Signa Generator Frequency Range: 10 MHzto 40 GHz SMP04 1
Output Level: -15dBmto+10dBm | (with B11 option)
Stability: 1x10 e year Rohde& Schwarz
5 | Signa Generator Frequency Range: 300 MHzto 2.2 GHz | SMIQO2E 1
Output Level: -20dBmto +10 dBm | Rohde& Schwarz
Residual SSB
Phase Noise
at 20 kHz offset:  lessthan -116 dBc/Hz
6 Signal Generator Frequency Range: 5kHzto 1.5 GHz SMT02 1
Output Level: -20dBmto+10dBm | (withB1,B3and B4
Pulse period: 40 usto45s option)
Pulse width: 20pustols Rohde& Schwarz
7 Spectrum Analyzer Frequency Range: 100 Hz to 8 GHz R3267 1
ADVANTEST
8 Power Meter Compatible with NRV series NRVS 1
power sensors Rohde& Schwarz

dB relative mode

Resolution 0.01 dB

Reference Accuracy 0.9%

5-4
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5.1 Generd
Table 5-3 Instrument Required (2 of 3)
I Recommended
No. I nstrument Specification Model Qty.
9 RF Power Sensor Frequency Range: DC to 18 GHz NRV-Z51 1
Input Level: 1 W to 100 mw Rohde& Schwarz
Maximum SWR: 1.2 (18 GHz)
10 | Microwave Power Frequency Range: 50 MHz to 40 GHz NRV-Z55 1
Sensor Input Level: 1 pW to 100 mw Rohde& Schwarz
Maximum SWR: 1.3 (40 GHz)
11 | Power Sensor Frequency Range: 1 MHzto 2.5 GHz NRV-Z3 1
(75 Q) Input Level: 100 pW to 13 mwW Rohde& Schwarz
Maximum SWR: 1.2 (2.5 GHz)
12 | 1dB Step Attenuation Range: 0 dB to 12 dB HP8494H 1
Attenuator Frequency Range: DC to 18 GHz Adgilent Technoro-
gies
13 | 10dB Step Attenuation Range: 0 dB to 70 dB HP8495H 1
Attenuator Frequency Range: DC to 18 GHz Adgilent Technoro-
gies
14 | Attenuator Driver 11713A 1
Adgilent Technoro-
gies
15 | Terminator Impedance: 50Q RNA 1
Rohde& Schwarz
16 | Terminator (75 Q) Impedance: 75Q RNA 1
Rohde& Schwarz
17 | 3dB Attenuator Impedance: 50Q DEE-000685-1 1
Attenuation: 3dB ADVANTEST
SMA(m)-SMA(f)
18 | 20 dB Attenuator Impedance: 50 Q DEE-000480-1 1
Attenuation: 20dB ADVANTEST
SMA(m)-SMA(f)
19 | 50t075Q Frequency Range: DCto 2.2 GHz HP11852B 1
Minimum LossPad | Insertion Loss; 5.7.dB (nominal) Agilent Technoro-
gies
20 | Power Splitter Frequency Range: 10 MHzto 40 GHz K241C 1
Insertion Loss: 6 dB (hominal) Anritsu
21 | Power Splitter Frequency Range: 10 MHzt026.5GHz | 1579 1
Insertion Loss: 6 dB (nominal) Weinschel




R3132 Series Spectrum Analyzer Operation Manual

5.1 General
Table 5-3 Instrument Required (3 of 3)
I Recommended
No. I nstrument Specification Model Qty.
22 | Power Devider Frequency Range: 20 MHz to 1.5 GHz DDUL-20A-10G 1
| solation: greater than 18 dB Merrimac
23 | Power Devider Frequency Range: 2 GHz to 18 GHz DDUL-24M-10G 1
Isolation: greater than 18 dB Merrimac
24 | Low-pass Filter Cutoff Frequency: 2.2 GHz DEE-001172-1 1
Rejection (3 GHz):  greaterthan40dB | ADVANTEST
Rejection (3.8 GHz): greater than 80 dB
25 | RF Cable Impedance: 50Q MI-09 2
BNC(m)-BNC(m) ADVANTEST
Length: Approx. 1.5m
26 | RF Cable Impedance: 50Q A01002 3
SMA(m)-SMA(m) ADVANTEST
Frequency Range: DC to 26.5 GHz
Maximum SWR: 1.45 at 26.5 GHz
Length: Approx. 0.7 m
27 | RFCable Impedance: 50Q SF102 3
K(m)-K(m) SUHNUR
Frequency Range: DC to 40 GHz
Maximum SWR:  1.45 at 40 GHz
Length: Approx. 0.7 m
28 | RF Cable I mpedance: 50 Q DCB-FF4894X01-1 1
BNC(m)-BNC(m) ADVANTEST
Length: Approx. 1.5m
29 | RF Cable I mpedance: 75Q DCB-FFA701X01-1 1
BNC(m)-BNC(m) ADVANTEST
Length: Approx. 1.5m
30 | Adapter N(m)-SMA(f) Generic 2
31 | Adapter SMA(f)-SMA(f) Generic 1
32 | Adapter N(f)-BNC(m) Generic 1
33 | Adapter N(f)-BNC(m) 75 Q Generic 1
34 | Adapter N(m)-BNC(f) Generic 4
35 | Adapter N(m)-BNC(f) 75 Q Generic 2
36 | Adapter K(f)-K(f) Generic 1
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5.2 Proceduresof Performance Verification

5.2 Procedures of Performance Verification

5.2.1 Frequency Reference Source Output Accuracy

The 10 MHz reference signal is measured for frequency accuracy by measuring the frequency of CAL

OUT signal.

CAUTION If the frequency reference of the R3132 seriesis set to EXT, perform 10 minutes warm-up opera-

tion after instrument preset.

Specification:
30 MHz = 60 Hz
30 MHz = 3 Hz (OPT20)

Instruments Required:

Instruments Qty. Recommended Model
Frequency Standard 1 R3031
Frequency Counter 1 R5372
RF Cable BNC(m)-BNC(m) 2 M1-09
Adapter N(m)-BNC(f) 12"
Minimum Loss Pad 1 HP11852B
Adapter BNC(m)-N(f) 75 Q 1

Procedures:

Setup

* R3132N Only

1. Connect the frequency counter and the frequency standard as shown in Figure 5-

1
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5.2.1 Frequency Reference Source Output Accuracy
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Figure 5-1 Setup of Frequency Reference Source Accuracy Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

Setting the frequency counter

2. Set the R5372 controls as follows.
Input: A
Resol ution: 0.1Hz
10 MHz Reference: Externd
Initialization
3. PressSHIFT, CONFIG(PRESET).

M easurement the frequency reference accuracy

4. Wait for the frequency counter reading on the performance verification check
sheet.
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5.2.2 Calibrator Amplitude Accuracy

5.2.2 Calibrator Amplitude Accuracy
The amplitude accuracy of the analyzer’'s CAL OUT signal is checked for -20 dBm + 0.3 dB.

Specification:
-20dBm+ 0.3dB

Instruments Required:

Instruments Qty. Recommended Model
Power Meter 1 NRVS
Power Sensor 1 NRV-Z51
Power Sensor 75 Q 1* NRV-Z3
Adapter BNC(m)-N(f) 1
Adapter BNC(m)-N(f) 75 Q 1

* R3132N Only

Procedures:

Setup

1. Onthe power meter, perform the zeroing and calibration with power sensor.
2. Onthe power meter, set the unit into dBm mode, after calibration has done.
3. Onthe power meter, set the correction frequency to 30 MHz.

4. PressSHIFT, CONFIG(PRESET).

Measuring the CAL OUT level

5. Connect the power sensor as shown Figure 5-2.
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5.2.2 Calibrator Amplitude Accuracy
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Figure5-2 Setup of CAL OUT Level Accuracy Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

6. Record the level of the power meter reading on the performance verification
check sheet.
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5.2.3

5.2.3 Displayed Average Noise Level

Displayed Average Noise L evel

Thistest measures the displayed average noise level in al frequency.
The spectrum analyzer’ sinput is terminated.
The test measures the average noise at several discrete frequenciesin a zero span.

Specification:
RBW 1 kHz, VBW 10 Hz, Input attenuator 0 dB settings
Apply for R3132
Average Noise Level (20°C to 30°C) Frequency Frequency Band
< -117 dBm+2f (GHz) dB (Preamplifier OFF) 10 MHz to 3 GHz 0
< -132 dBm+3f (GHz) dB (Preamplifier ON) 1MHzto 3 GHz 0
Apply for R3132N
Average Noise Level (20°C to 30°C) Frequency Frequency Band
< -6 dBuV+2f (GHz) dB (Preamplifier OFF) 10 MHz t0 2.2 GHz 0
<-21 dBuV+3f (GHZz) dB (Preamplifier ON) 1MHzto 2.2 GHz 0
Apply for R3162
Average Noise Level (20°C to 30°C) Frequency Frequency Band
< -117 dBm+2f (GHz) dB (Preamplifier OFF) 10 MHz t0 3.3 GHz 0
< -115 dBm+0.5f (GHZz) dB (Preamplifier OFF) | 3.2 GHz to 6.6 GHz 1
< -115 dBm+0.5f (GHZz) dB (Preamplifier OFF) | 6.5 GHzto 8 GHz 1
< -132 dBm+3f (GHz) dB (Preamplifier ON) 1MHzto 3.3 GHz 0
Apply for R3172
Average Noise Level (20°C to 30°C) Frequency Frequency Band
< -117 dBm+2f (GHz) dB (Preamplifier OFF) 10 MHz to 3.3 GHz 0
< -112 dBm (Preamplifier OFF) 3.2GHzto 7.1 GHz 1
<-111 dBm (Preamplifier OFF) 7GHzto 14.7 GHz 2
< -107 dBm (Preamplifier OFF) 14.5GHz to 22 GHz 3
< -104 dBm (Preamplifier OFF) 22 GHzt0 26.5 GHz 3
< -132 dBm+3f (GHz) dB (Preamplifier ON) 1MHzto 3.3 GHz 0
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5.2.3 Displayed Average Noise Level

Apply for R3182
Average Noise Level (20°C to 30°C) Frequency Frequency Band
< -117 dBm+2f (GHz) dB (Preamplifier OFF) | 10 MHz to 3.3 GHz 0
< -114 dBm (Preamplifier OFF) 3.2GHzto 7.1 GHz 1
<-112 dBm (Preamplifier OFF) 7GHzto 14.7 GHz 2
<-110 dBm (Preamplifier OFF) 14.5GHz to 27 GHz 3
< -107 dBm (Preamplifier OFF) 26.5 GHz to 30 GHz 4
<-106 dBm (Preamplifier OFF) 29.5 GHz to 40 GHz 5
< -132 dBm+3f (GHz) dB (Preamplifier ON) 1MHzto 3.3 GHz 0
Instruments Required:
Instruments Qty. Recommended Model
Terminator 50 Q (for R3132/62) 1 RNA
Terminator 50 Q (for R3172) 1
Terminator 50 Q (for R3182) 1
Terminator 75 Q (for R3132N) 1

Procedures:

Setting the

5-12

measurement conditions

1. Connect the terminator to Input of R3132 series as shown Figure 5-3.
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Figure 5-3 Setup of Displayed Average Noise Level Test
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CAUTION:

to the input connector will occur.

Use only 75 Q cables, connectors, or adapters on R3132N, or damage
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5.2.3 Displayed Average Noise Level

2. Onthe R3132 series, after preset, set controls as follows:

Center Frequency:  10.1 MHz
Frequency Span: Zero
Input Attenuator: 0dB

Reference Level: -60 dBm
RBW: 1kHz
VBW: 10 Hz
Sweep Time: 1sec

M easuring the Displayed Average Noise Level

3. OntheR3132 series, press asfollowsto set average mode and averagetimeto 10
times.

TRACE, 1/2_more, AVG A, 1, 0, HZ(ENTER)

4., OntheR3132 series, after average has completed, press PK SRCH to capturethe
highest noise signal.

5. Record the level of peak search marker on the performance verification record
sheet.

6. Repeat step 3 through 5 for each center frequency and preamplifier setting listed
in Table 5-4.

Table 5-4 Center Frequency Setting for Display Average Noise Level

Preamplifier Center Freguency Note

OFF 10.1 MHz
101 MHz
501 MHz
1001 MHz
1501 MHz
2001 MHz
2999 MHz
ON 1 MHz
10.1 MHz
101 MHz
501 MHz
1001 MHz
1501 MHz
2001 MHz
2501 MHz
2999 MHz
OFF 4000 MHz For R3162
5000 MHz For R3162
6000 MHz For R3162
7000 MHz For R3162
8000 MHz For R3162
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5.2.3 Displayed Average Noise Level

Following steps are applied for R3172/82
M easuring the Displayed Average Noise Level (Frequency is more than 3.2 GHZz)

7. Onthe R3172/82, after preset, set controls as follows:

Start Frequency: 3.201 GHz
Stop Frequency: 7 GHz
Input Attenuator: 0dB
Reference Level: -40 dBm
RBW: 3MHz
VBW: 100 kHz

8. Onthe R3172/82, press as follows to set average mode and average time to 10
times.

TRACE, 1/2_more, AVG A, 1, 0, HZ(ENTER)

9. Onthe R3172/82, after average has completed, press PK SRCH to capture the
highest noise signal.

10. Onthe R3172/82, press as follow to set signal peak to center frequency.
MKR -, MKR - CF

11. Onthe R3172/82, set controls as follows:

Frequency Span: Zero
Reference Level: -60 dBm
RBW: 1kHz
VBW: 10Hz
Sweep Time: 1sec

12. OntheR3172/82, after average has completed, press PK SRCH to capture signal
peak.

13. Record the level of peak search marker on the performance verification record
sheet.

14. Repeat steps 7 through 13 for each frequency setting listed in Table 5-5.

5-14



R3132 Series Spectrum Analyzer Operation Manual

Table 5-5 Start and Stop Frequencies Setting

5.2.3 Displayed Average Noise Level

Frequency Range Start Frequency | Stop Fregquency Note
7GHzto 14.7 GHz 7.001 GHz 14.7 GHz For R3172
145 GHz to 22 GHz 14.501 GHz 22 GHz
22 GHz t0 26.5 GHz 22.001 GHz 26.5 GHz
7GHzto 14.7 GHz 7.001 GHz 14.7 GHz For R3182
14.5GHz to 27 GHz 14.501 GHz 27 GHz
26.5 GHz to 30 GHz 26.501 GHz 30 GHz
29.5 GHz to 40 GHz 29.501 GHz 40 GHz
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5.2.4 Resolution Bandwidth Switching Uncertainty

5.24 Resolution Bandwidth Switching Uncertainty

This set utilizesthe Cal. Signal for measuring the switching uncertainty between resolution bandwidth. At
each resolution bandwidth setting, the displayed amplitude variation of the signal in measured using delta
marker mode.

Specification:
Reference to 300 kHz RBW after auto calibration

+0.5dB 1 kHz to 3 MHz

Instruments Required:

Instruments Qty. Recommended Model
RF Cable BNC(m)-BNC(m) 1 A01261-30
RF Cable BNC(m)-BNC(m) 75 Q 1"t | A01045
Adapter N(m)-BNC(f) 1
Adapter N(m)-BNC(f) 75 Q 1"t
Adapter SMA (f)-SMA(f) 1°?
Adapter SMA (m)-BNC(f) 12

*1 R3132N Only
*2 R3182 Only

Procedures:
Connecting the calibration signal

1. Onthe R3132 series, connect the BNC cable from CAL OUT connector to the
INPUT connector as shown in Figure 5-4.
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Figure 5-4 Setup of Resolution Bandwidth Switching Uncertainty
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5.2.4 Resolution Bandwidth Switching Uncertainty

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

Calibration Resolution Bandwidth Switching Uncertainty

2.

On the R3132 series, after preset, press as follows to perform auto calibration
function.

SHIFT, 7(CAL), Each Item, RBW Switch

M easuring the Resolution Bandwidth Switching Uncertainty

3.

10.

11

On the R3132 series, after RBW Switch auto calibration has compl eted, set con-
trolsasfollows:

Center Frequency: 30 MHz
Frequency Span: 500 kHz

Reference Level: -15dBm
dB/div: 1 dB/div
RBW: 300 kHz

On the R3132 series, press SINGLE for single sweep.

On the R3132 series, after single sweep has completed, press PK SRCH to cap-
ture signal peak.

On the R3132 series, press as follows to set fixed marker mode to on.
MKR, 1/2_more, Fixed MKR ON/OFF(ON).

On the R3132 series, set controls as follows:

RBW: 3 MHz
Frequency Span: 5MHz

On the R3132 series, press SINGLE for single sweep.

On the R3132 series, after single sweep has completed, press PK SRCH to cap-
ture signal peak.

Record thelevel of the deltamarker on the performance verification record sheet.

Repeat steps 7 through 10 for each RBW and span setting listed in Table 5-6.
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5.2.4 Resolution Bandwidth Switching Uncertainty

Table 5-6 RBW Switching Uncertainty Test Setting

RBW Frequency Span
1MHz 2MHz

100 kHz 200 kHz

30 kHz 50 kHz

10 kHz 20 kHz
3kHz 5kHz
1kHz 2kHz
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5.25

5.2.5 Resolution Bandwidth Accuracy and Selectivity

Resolution Bandwidth Accuracy and Selectivity

Thistest measures the 3 dB down of RBW accuracy and selectivity.
Selectivity is specified the 3 dB and the 60 dB down bandwidth of RBW.

RBW 30 Hz to 300 Hz are the option, if the unit isinstalled OPT27, perform verification.

Specification:

RBW Range 1 kHz to 3 MHz (1,3,10 sequence), 30 Hz to 300 Hz (OPT27)

Accuracy: +25% (RBW 3 MH2z)
+20% (RBW 1 kHz to 1 MHz)

+20% (RBW 30 Hz to 300 Hz OPT27)

Selectivity: < 15:1 (RBW 1 kHz to 3 MHz)

Instruments Required:

Instruments Qty. Recommended Model
Signal Generator 1 SMIQO2E
RF Cable BNC(m)-BNC(m) 1 MI-09
RF Cable SMA(m)-SMA(m) 1 A01002
Minimum Loss Pad 1" | HP11852B
Adapter N(m)-SMA(f) 2
Adapter SMA (f)-SMA(f) 12

Procedures:

Setting the measurement conditions

*1 R3132N Only
*2 R3182 Only

1. Connect the signal generator as shown Figure 5-5.
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5.2.5 Resolution Bandwidth Accuracy and Selectivity
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Figure5-5 Setup of Resolution Bandwidth Accuracy and Selectivity Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

2. Onthesignal generator, set controls as follows:
Frequency: 30 MHz
Output Level: -5dBm

M easuring the Resolution Bandwidth Accuracy

3. Onthe R3132 series, after preset, set controls as follows:

Center Frequency: 30 MHz
Frequency Span: 10 MHz
Reference Level: 0dBm
dB/div: 1 dB/div
Trace Detector: Sample
(Press TRACE, Detector, Sample)

4.  OntheR3132 series, pressasfollowsto set continuous 3 dB down marker mode.
MEAS, XdB Down, 3, GHz(dB), Cont Down ON/OFF(ON)

5.  Onthe R3132 series, set controls as follows:

RBW: 3 MHz
Frequency Span: 5MHz

6. Onthe R3132 series, press SINGLE for single sweep.

7. Record the frequency of the X dB down marker reading on the performance ver-
ification record sheet.
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5.2.5 Resolution Bandwidth Accuracy and Selectivity

8. Repeat steps 5 though 7 for each RBW and frequency span setting listed in Table
5-7.

Table 5-7 RBW and Span for 3 dB Down Width M easurement Setting

RBW Frequency Span
1 MHz 2MHz
300 kHz 500 kHz
100 kHz 200 kHz
30 kHz 50 kHz
10 kHz 20 kHz
3kHz 5kHz
1 kHz 2kHz
300 Hz (OPT27) 1kHz
100 Hz (OPT27) 1kHz
30 Hz (OPT27) 1kHz

M easuring the 60 dB Down Width

9. OntheR3132 series, after preset, set controls as follows:

Center Frequency: 30 MHz
Frequency Span: 50 MHz
Reference Level: 0dBm

VBW: 10 kHz
dB/div: 10 dB/div
Trace Detector: Sample

(Press TRACE, Detector, Sample)

10. On the R3132 series, press as follows to set continuous 60 dB down marker
mode.

MEAS, XdB Down, 6, 0, GHz(dB), Cont Down ON/OFF(ON)

11. Onthe R3132 series, set controls as follows:

RBW: 3 MHz
Frequency Span: 25 MHz

12. Onthe R3132 series, press SINGLE for single sweep.

13. Record the frequency of the X dB down marker reading on the performance ver-
ification record sheet.

14. Repeat steps 11 though 13 for each RBW and frequency span setting listed in
Table 5-8.
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5.2.5 Resolution Bandwidth Accuracy and Selectivity

Table5-8 RBW Selectivity Test Setting

RBW Frequency Span
1 MHz 20 MHz

300 kHz 5MHz

100 kHz 2 MHz

30 kHz 500 kHz

10 kHz 200 kHz

3 kHz 50 kHz

1 kHz 20 kHz

Calculate selectivity
15. Calculate sdlectivity for each RBW using the following formula, then record its

result on the performance verification record sheet.

Selectivity = (60 dB down width data)/(3 dB down width data)
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5.2.6 QP Bandwidth Accuracy

5.2.6 QP Bandwidth Accuracy
This test measured the 6 dB Down RBW accuracy under EMC measurement function.
RBW 200 Hz is OPT27, if the unit installed it, perform verification.

Specification:
RBW Range: 1 MHz, 120 kHz, 9 kHz, 200 Hz (OPT27)

Accuracy: +20%

Instruments Required:

Instruments Qty. Recommended Model
RF Cable BNC(m)-BNC(m) 1 A01261-30
RF Cable BNC(m)-BNC(m) 75 Q 1"t | A01045
Adapter N(m)-BNC(f) 1
Adapter N(m)-BNC(f) 75 Q 1"t
Adapter SMA (f)-SMA(f) 12
Adapter SMA (m)-BNC(f) 12

*1 R3132N Only
*2 R3182 Only

Procedures:
Connecting the calibration signal

1. Onthe R3132 series, connect the BNC cable from CAL OUT connector to the
INPUT connector as shown in Figure 5-6.
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Figure 5-6 Setup of QP Bandwidth Accuracy Test
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5.2.6 QP Bandwidth Accuracy

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

M easuring the QP Resolution Bandwidth Accuracy

2. Onthe R3132 series, after preset, set controls as follows:
Center Frequency: 30 MHz

Reference Level: -15dBm
dB/div: 2 dB/div
Trace Detector: Sample

3.  OntheR3132 series, press asfollowsto set continuous 6 dB down marker mode.
MEAS, XdB Down, 6, GHz(dB), XdB Down, Cont Down ON/OFF(ON)

4., Onthe R3132 series, set controls as follow:
Frequency Span: 2MHz

5. Onthe R3132 series, press as follows to set QP mode.
SHIFT, 1(EM C), Detector Mode, Peak, RBW 1 MHz
6. Onthe R3132 series, press SINGLE for single sweep.

7. Record the frequency of the X dB down marker reading on the performance ver-
ification record sheet.

8. Repeat steps 4 though 7 for each RBW and frequency span setting listed in Table
5-9.

Table 5-9 RBW and Span for 6 dB Down Width M easurement Setting

RBW Frequency Span
120 kHz 200 kHz
9kHz 20 kHz
200 Hz (Option 27) 1kHz
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5.2.7

5.2.7 IF Gain Uncertainty

|F Gain Uncertainty

This test measures IF Gain error in resolution bandwidth 3 MHz, 300 kHz and 1 kHz.

Theinput signal level is decreased by external attenuator as the R3132 series 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
level is caused by analyzer's IF Gain.

To measure IF Gain error, use Fixed marker mode.

Specification:
+0.5dB

Instruments Required:

Instruments Qty. Recommended Model
Signal Generator 1 SMP02
1 dB Step Attenuator 1 HP8494H
10 dB Step Attenuator 1 HP8495H
Attenuator Driver 1 HP11713
Minimum L oss Pad 1"t | HP11852B
RF Cable BNC(m)-BNC(m) 3 MI-09
RF Cable BNC(m)-BNC(m) 1 DCB-FF4894X01
RF Cable BNC(m)-BNC(m) 75 Q 1"t | DCB-FFA701X01
Adapter N(m)-BNC(f) 4
Adapter N(m)-BNC(f) 75 Q 1"t
Adapter SMA (f)-SMA(f) 12
Adapter SMA (m)-BNC(f) 12

*1 R3132N Only
*2 R3182 Only

Procedures:
Auto calibration
1. Connect the CAL OUT signal to Input using adapter and cable.
2. Onthe R3132 series, press as followsto perform AUTO CAL function.

SHIFT, 7(CAL), Cal All
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5.2.7 IF Gain Uncertainty

Setting the measurement conditions

3. Onthe R3132 series, after AUTO CAL function has completed, connect equip-
ment as shown in Figure 5-7.
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LossPad (*1) *1 R3132N only

Figure5-7 Setup of IF Gain Uncertainty Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

4. Onthesignal generator, set controls as follows:
Frequency: 11 MHz
Output Level: -5dBm
5. Onthe1dB step attenuator and 10 dB step attenuator, set value 0 dB.

6. Onthe R3132 series, after preset, set controls as follows:

Center Frequency: 11 MHz
Frequency Span: 2kHz
Reference Level: 0dBm

dB/div: 1 dB/div
RBW: 3MHz
VBW: 10 Hz
Trace Detector: Sample

7. Onthe signal generator, adjust output level to place the signal 5 dB below the
R3132 series reference level.

8. Onthe R3132 series, press SINGLE for single sweep.
9. Onthe R3132 series, after single sweep has completed, press PK SRCH to cap-
ture signal peak and record the marker reading as reference value on the perfor-

mance verification record sheet.
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10.

5.2.7 IF Gain Uncertainty

On the R3132 series, set controls as follow:

TRACE, 1/2_more, Store A to B, MKR, MKR Trace A/B(B), Delta,
MKR Trace A/B(A)

M easuring the IF Gain Uncertainty

11.

12.

13.

14.

15.

16.

17.

On the R3132 series, set controls as follow:
RBW: 3MHz

On the 1 dB step attenuator, increase attenuation to 1 dB and decrease R3132
seriesreference level to -1 dBm.

On the R3132 series, press SINGLE for single sweep.

On the R3132 series, after single sweep has completed, press PK SRCH to cap-
ture signal peak.

Record the level of delta marker reading on the performance verification record
sheet.

Repeat steps 12 through 15 for each attenuation level setting listed in Table 5-10.

For RBW 300 kHz and 1 kHz, change the setting in step 11 then repeat steps 5
through 16.
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5.2.7 IF Gain Uncertainty
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Table 5-10 IF Gain Uncertainty Measur ement Setting

1 dB Step Attenuator | 10 dB Step Attenuator | Reference Level
1dB 0dB -1dBm
2dB 0dB -2dBm
3dB 0dB -3dBm
4dB 0dB -4 dBm
5dB 0dB -5dBm
6 dB 0dB -6 dBm
7dB 0dB -7dBm
8dB 0dB -8dBm
9dB 0dB -9dBm
0dB 10dB -10dBm
0dB 20dB -20dBm
0dB 30dB -30dBm
0dB 40 dB -40 dBm
0dB 50 dB -50 dBm
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5.2.8 Input Attenuator Switching Accuracy (R3132/32N/62)

5.2.8 Input Attenuator Switching Accuracy (R3132/32N/62)

Thistest measures the input attenuator’ s switching accuracy for R3132/32N/62.
Theinput attenuator switching accuracy is referenced to 10 dB attenuator setting at 30 MHz.

Specification:

With reference to 10 dB input attenuation, at 30 MHz apply for R3132/32N/62

+0.3 dB (0 to 50 dB)

Instruments Required:

Instruments Qty. Recommended Model
Signal Generator 1 SMP02
1 dB Step Attenuator 1 HP8494H
10 dB Step Attenuator 1 HP8495H
Attenuator Driver 1 HP11713
Minimum Loss Pad 1 HP11852B
RF Cable BNC(m)-BNC(m) 3 M1-09
Adapter N(m)-BNC(f) 4

Procedures:

Setting the measurement conditions

*  R3132N Only

1. Connect the step attenuators as shown in Figure 5-8.

O)

I

]

O
T

Loss Pad (*1) *1 R3132N only

Figure 5-8 Setup of Input Attenuator Switching Accuracy Test (R3132/32N/62)
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5.2.8 Input Attenuator Switching Accuracy (R3132/32N/62)

5-30

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

On the signal generator, set controls as follows:
Fregquency: 30 MHz

Output Level: +5dBm

On the external attenuator, set attenuation 50 dB.

On the R3132 series, after preset, set controls as follows:

Center Frequency: 30 MHz
Frequency Span: 10 kHz

Reference Level: -40 dBm
Input Attenuator: 0dB
dB/div: 1 dB/div
RBW: 3kHz
VBW: 10 Hz
Sweep Time: 3sec

Onthesignal generator, adjust the power level to place the peak of the signal five
division below the R3132/32N/62 reference level.

M easuring the Input Attenuator Switching Accuracy: R3132/32N/62

6.

7.

On the R3132/32N/62, press SINGL E for single sweep.

On the R3132/32N/62, after single sweep has completed, press PK SRCH to
capture the signal peak.

Read the level of marker reading and record the value on the performance verifi-
cation record sheet.

Onthe R3132/32N, repeat steps 6 through 7 for each setting listed in Table 5-11.
On the R3162, repeat steps 6 through 7 for each setting listed in Table 5-12.

Cadlculate the Actual Error

9.

Calculate the actual error by following formula and record the result on the per-
formance verification record sheet as Actual (dB).

Actua (dB) = (Measured Vauein step 8) - (Measured Vaue at Input Attenuator
10 dB) - (Value of Input Attenuator Setting) + 10
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Table 5-11 Input Attenuator Switching Accuracy Test Setting for R3132/32N

5.2.8 Input Attenuator Switching Accuracy (R3132/32N/62)

R3132/32N
External Attenuator
Input Attenuator | Reference Level
0dB -40 dBm 50 dB
10dB -30 dBm 40 dB
20dB -20dBm 30dB
30dB -10 dBm 20dB
40 dB 0dBm 10dB
50 dB +10 dBm 0dB

Table 5-12 Input Attenuator Switching Accuracy Test Setting for R3162

R3162
External Attenuator
Input Attenuator | Reference Level
0dB -40 dBm 50 dB
5dB -35dBm 45dB
10dB -30dBm 40dB
15dB -25dBm 35dB
20dB -20dBm 30dB
25dB -15dBm 25dB
30dB -10dBm 20dB
35dB -5dBm 15dB
40dB 0dBm 10dB
45dB +5dBm 5dB
50 dB +10 dBm 0dB
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5.2.9 Input Attenuator Switching Accuracy (R3172/82)

5.2.9 Input Attenuator Switching Accuracy (R3172/82)

Thistest measures input attenuator’ s switching accuracy over the full 70 dB.

The number of frequency measured pointsis three points at 4 GHz, 15 GHz and 18 GHz.

IF Gain uncertainty is measured when the resolution bandwidth is set to 1 kHz and result isfilled in on the
IF Gain uncertainty of the performance verification record sheet.

Specification:
Reference to 10 dB input attenuation.
Apply for R3172

+1.1dB/10dB step Maximum deviation+2dB 9 kHzto 12 GHz
+1.3dB/10dB step Maximum deviation £2.5dB 12 GHz to 18 GHz
+1.8dB/10dB step Maximum deviation £3.5 dB 18 GHz to 26.5 GHz

Apply for R3182

+1.1dB/10dB step Maximum deviation+2dB 9 kHzto 12 GHz
+1.3dB/10dB step Maximum deviation £2.5dB 12 GHz to 18 GHz
+1.8dB/10dB step Maximum deviation £3.5dB 18 GHz to 26.5 GHz
+2.2dB/10dB step Maximum deviation +4dB  26.5 GHz to 40 GHz

Instruments Required:

Instruments Qty. Recommended Model
Signa Generator 1 SMIQO2E
1 dB Step Attenuator 1 HP8494H
10 dB Step Attenuator 1 HP8495H
Attenuator Driver 1 HP11713
RF Cable SMA(m)-SMA(m) 3 A01002
RF Cable BNC(m)-BNC(m) 1 MI-09
Adapter N(m)-SMA(f) 4
Adapter SMA (f)-SMA(f) 1

* R3182 Only

Procedures:
Setting the measurement conditions

1. Connect the step attenuators as shown in Figure 5-9.
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5.2.9 Input Attenuator Switching Accuracy (R3172/82)
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Figure 5-9 Setup of Input Attenuator Switching Accuracy Test (R3172/82)

2.

On the signal generator, set controls as follows:

Fregquency: 4 GHz
Output Level: -5dBm

On the externa attenuator, set attenuation 10 dB.

On the R3172/82, after preset, set controls as follows:

Center Frequency: 4 GHz
Frequency Span: 3 kHz

In step 4 the center frequency is more than 3.3 GHz, press asfollows to tune pre-
selector.

PK SRCH, FREQ, 1/2_more, Presel, Auto Tune
Wait till auto tuning has completed.
On the external attenuator, set attenuation 60 dB.

On the R3172/82, after preset, set controls as follows:

Reference Level: -50dBm
Input Attenuator: 10dB
dB/div: 2 dB/div
RBW: 1 MHz
VBW: 10Hz
Sweep Time: 3sec

On the signal generator, adjust the power level to place the peak of the signal
three division below the R3172/82 reference level.
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5.2.9 Input Attenuator Switching Accuracy (R3172/82)

5-34

9.

M easuring the Input A

10.

11.

12.

13.

14.

15.

16.

On the R3172/82, set controls as follow:

TRACE, 1/2_more, Store A to B, MKR, MKR Trace A/B(B), Delta,
MKR Trace A/B(A)

ttenuator Switching Accuracy: R3172/82
Onthe R3172/82, press SINGLE for single sweep.

On the R3172/82, after single sweep has completed, press PK SRCH to capture
the signal peak.

Record the level of marker reading at the actual value on the performance verifi-
cation record sheet.

On the R3172/82, repeat steps 9 through 11 for each setting listed in Table 5-13.

For the 20 dB attenuator setting, switching accuracy becomes Step-By-Step
accuracy.

For the 30, 40, 50, 60 and 70 dB attenuator setting, subtracts the 10 dB down
attenuator switching accuracy from the current attenuator switching accuracy.

Repeat steps 2 through 14 for each frequency 15 GHz and 18 GHz setting.

Table 5-13 Input Attenuator Switching Accuracy Test Setting for R3172/82

R3172/82
External Attenuator
Input Attenuator | Reference Level
10dB -50 dBm 60 dB
20dB -40 dBm 50 dB
30dB -30dBm 40dB
40dB -20dBm 30dB
50 dB -10dBm 20dB
60 dB 0dBm 10dB
70dB +10 dBm 0dB
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5.2.10 Scale Fidelity

5.2.10 Scale Fidelity

The 10 dB/div, 1 dB/div and linear scales aretested for fidelity. The 1 dB/div scaleistested in RBW setting
of 1 MHz. The 10 dB/div scale and the Linear scale are tested in RBW setting 3 kHz. A signal is set to the
reference level for each scale. Asthe signal amplitude is decreased using 1 dB step attenuator and 10 dB
step attenuator, the displayed signal amplitude is compared to the reference level.

Specification:
Log ScaleFidelity: +0.2 dB/1 dB
+1.0dB/10dB
+1.5dB/90 dB

Linear Scale Fidelity: +5% of reference level

Instruments Required:

Instruments Qty. Recommended Model
Signal Generator 1 SMIQO2E
1 dB Step Attenuator 1 HP8494H
10 dB Step Attenuator 1 HP8495H
Attenuator Driver 1 HP11713
Minimum Loss Pad 1" | HP11852B
RF Cable BNC(m)-BNC(m) 3 M1-09
Adapter N(m)-BNC(f) 4
Adapter SMA (f)-SMA(f) 1°?
Adapter SMA (m)-BNC(f) 12

*1 R3132N Only
*2 R3182 Only

Procedures:
Setting the measurement conditions

1. Connect the step attenuators as shown in Figure 5-10.
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5.2.10 Scale Fidelity
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Figure 5-10 Setup of Scale Fidelity Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

On the signal generator, set controls as follows:

Frequency: 11 MHz
Output Level: 0dBm

On the R3132 series, after preset, set controls as follows:

Center Frequency: 11 MHz
Frequency Span: 2kHz
Reference Level: 0dBm

RBW: 1 MHz
VBW: 10 Hz
dB/div: 1 dB/div
Trace Detector: Sample

Onthe 1 dB step attenuator and the 10 dB step attenuator, set the value O dB.
On the R3132 series, press PK SRCH to capture the signal peak.

On the signa generator, adjust the output level so that the marker reading is
0.0dBm+0.01dBm

On the R3132 series, press SINGLE for single sweep.
On the R3132 series, press as follows to set fixed marker to on.

MKR, 1/2_more, Fixed MKR ON/OFF(ON)
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5.2.10 Scale Fidelity

Measuring the 1 dB/div Scale Fidelity
9. OntheldB step attenuator, increase attenuation to 1 dB.
10. Onthe R3132 series, press SINGLE for single sweep.
11. Recordthelevel of deltamarker reading in the Measured Data columnin the per-
formance verification record sheet.
Calculate the incremental error by following formula and record the result in the

Incremental Error in the column in the performance verification record sheet.

Incremental Error (dB) = (current delta marker level) - (previous delta marker
level) + 1 dB

12. Repeat steps 9 through 11 each value of the 1 dB step attenuator is listed in the
Table 5-14.

Table5-14 1 dB/div Scale Fidelity Test Setting

dB from Reference Level | 1 dB Step Attenuator

0dB 0dB
-1dB 1dB
-2dB 2dB
-3dB 3dB
-4 dB 4dB
-5dB 5dB
-6 dB 6 dB
-7dB 7dB
-8dB 8dB
-9dB 9dB
-10dB 10dB

Measuring the 10 dB/div Scale Fidelity

13. Onthe R3132 series, after preset, set controls as follows:

Center Frequency: 11 MHz
Frequency Span: 2kHz
Reference Level: 0dBm

RBW: 3kHz
VBW: 10Hz
dB/div: 10 dB/div
Trace Detector: Sample
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5.2.10 Scale Fidelity

5-38

14.

15.

16.

17.

18.

19.

20.

21.

22.

Onthe 1 dB step attenuator and the 10 dB step attenuator, set the value O dB.
On the R3132 series, press PK SRCH to capture the signal peak.

On the signa generator, adjust the output level so that the marker reading is
0.0dBm+0.1dB.

On the R3132 series, press SINGLE for single sweep.

On the R3132 series, press as follows to set fixed marker mode to on.

MKR, 1/2_more, Fixed MKR ON/OFF(ON)

On the 10 dB step attenuator, increase attenuation to 10 dB.

On the R3132 series, press SINGLE for single sweep.

Record the level of fixed marker level in the Measured Data column in the per-
formance verification record sheet. Calculate the incremental error by following
formula and record the result in the Incremental Error in the column in the per-

formance verification record sheet.

Incremental Error (dB) = (current delta marker level) - (previous delta marker
level) + 10 dB

Repeat steps 19 through 21 for each value of the 10 dB step external step attenu-
ator islisted in the Table 5-15.

Table 5-15 10 dB/div Scale Fiddlity Test Setting

dB from Reference Level 10 dB Step Attenuator

0dB 0dB
-10dB 10dB
-20dB 20dB
-30dB 30dB
-40 dB 40 dB
-50dB 50dB
-60 dB 60 dB
-70dB 70dB
-80dB 80dB
-90dB 90dB
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5.2.10 Scale Fidelity

Measuring the Linear Scale Fidelity

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

On the signal generator, set controls as follows:

Frequency: 11 MHz
Output Level: 0dBm

On the externa attenuators, set attenuation 0 dB.

On the R3132 series, after preset, set controls as follows:

Center Frequency: 11 MHz

Frequency Span: 10 kHz

Reference Level: 0dBm

RBW: 3kHz

VBW: 1kHz

Input Attenuator: 20dB

On the R3132 series, press as follows to set vertical display mode to linear.
LEVEL, Linear

On the R3132 series, press as follows to set continuous peak search mode.

MKR, Peak Menu, Cont Peak ON/OFF(ON)

On the signal generator, precisdly set output level to the R3132 series reference
level while reading the marker level on the screen.

On the R3132 series, press SINGLE for single sweep.

Read the level value displayed on the signal generator and set the value asthe ref-
erence value (Ref.).

Then set level of signal generator level to the 0.92 dB lower than the reference
value.

On the R3132 series, press SINGLE for single sweep.
Read the marker level and record it in the performance verification record sheet.

Repeat steps 28 through 34 for each value listed in Table 5-16.
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5.2.10 Scale Fidelity
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Table5-16 Linear Scale Fidelity Test Setting

div. from Reference Level

Signal Level (nominal)

0dB

-0.92 dB

-1.94dB

-3.10dB

-4.44 dB

-6.02 dB

-7.96 dB

-10.46 dB

-13.98dB

|l N0 | B~ WIN|PFPL|O

-20.00 dB
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5.2.11 Residual FM

5.2.11 Residual FM

This test measures the inherent short term instability of the spectrum analyzer. A stable signal is applied
to the spectrum analyzer input. The analyzer is set to zero span and the signal is slope detected on the skirt
of the RBW. Any instability in the spectrum analyzer’s Local Oscillator system is transferred to the IF in

the mixing process.

Specification:
Apply for R3132/32N/62

Residual FM: < 60 Hzp-p/0.1 sec.

Apply for R3172/82

Residual FM: < 60 Hzp-p x N/0.1 sec.

I nstruments Required:

Instruments Qty. Recommended Model
Signa Generator 1 SMP02
RF Cable SMA(m)-SMA(m) 1 A01002
Minimum Loss Pad 1" | HP11852B
Adapter N(m)-SMA(f) 1
Adapter SMA (f)-SMA(f) 12

Procedures:

Determining the IF filter slope

*1 R3132N Only
*2 R3182 Only

1. Connect the signal generator as shown in Figure 5-11.
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5.2.11 Residua FM
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Figure5-11 Setup of Residual FM Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

2. Onthesignal generator, set controls as follows:

Frequency: 2.5 GHz
Output Level: -10dBm

3.  Onthe R3132 series, after preset, set controls as follows:

Center Frequency: 2.5 GHz
Frequency Span: 2 kHz

4, Onthe R3132 series, press PK SRCH to capture the signal peak.
5. Onthe R3132 series, press as follows to set signal track mode to on.
MKR, Sig Track ON/OFF(ON)

6. OntheR3132 series, set controls as follows:

Frequency Span: 1kHz
RBW: 1kHz

7. Onthe R3132 series, press as follows to set signal track mode to off.
MKR, Sig Track ON/OFF(OFF)

8. Onthe R3132 series, set controls as follows:

Reference Level: -5dBm
dB/div: 1 dB/div
Frequency Span: 25kHz
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10.

11.

12.

13.

14.

15.

16.

17.

5.2.11 Residual FM

On the R3132 series, press PK SRCH to capture the signal peak.

On the R3132 series, press as follows to set signal peak to reference level.
MKR =, MKR - Ref

On the R3132 series, press SINGLE for single sweep.

On the R3132 series, press as follows to set delta marker mode to on.
MKR, Delta

On the R3132 series, rotate data knob clockwise until the marker reads-3 dBm +
0.1 dB.

On the R3132 series, press as follows to set delta marker mode to on.
MKR, Delta

On the R3132 series, rotate data knob clockwise until the marker reads -6 dBm +
0.1 dB.

Record the frequency and the level of the delta marker reading on the perfor-
mance verification record sheet.

Calculate the slope using the following formula on the performance verification
record sheet.

Slope = (the frequency of the delta marker reading)/(the level of the delta marker
reading)

M easuring the Residual FM

18.

19.

20.

21.

22.

On the R3132 series, press REPEAT for continuous sweep.

On the R3132 series, set controls as follows:

Frequency Span: Zero
Sweep Time: 100 msec

On the R3132 series, press FREQ and rotate data knob clockwise to place trace-
displayed peak about six division below reference level.

On the R3132 series, press SINGLE to set single sweep mode.
On the R3132 series, press as follows to set peak search and delta marker mode.

PK SRCH, MKR, Delta
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5.2.11 Residua FM

23. Onthe R3132 series, press as follows to capture minimum peak signal.
MKR, Peak Menu, Min Peak

24. Record the level of delta marker reading as Delta Level on the performance ver-
ification record sheet.

Calculation Residual FM
25. Calculate the Residual FM using the following formula.
Residual FM [HZz] = Slope [Hz/dB] x Deltalevel [dB]

Record the result on the performance verification record sheet.
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5.2.12 Noise Sidebands

The noise sidebands of a1.0 GHz, 0 dBm signal is measured at offset of 20 kHz from the carrier.
The noise marker (dBc/Hz) and averaging functions are used to average the noise sidebands.

Specification:
Apply for R3132/32N/62
Frequency Range< 2.6 GHz

<-105 dBc/Hz at 20 kHz Offset

5.2.12 Noise Sidebands

<-100 dBc/Hz at 10 kHz Offset (RBW300 Hz OPT27)

Frequency Range > 2.6 GHz

<-103 dBc/Hz at 20 kHz Offset
<-98 dBc/Hz at 10 kHz Offset (RBW300 Hz OPT27)

Apply for R3172/82

Frequency Range< 2.6 GHz
<
<

Frequency Range > 2.6 GHz

< (-103+20 logN) dBc/Hz at 20 kHz Offset

-105 dBc/Hz at 20 kHz Offset
-100 dBc/Hz at 10 kHz Offset (RBW300 Hz OPT27)

< (-98+20 logN) dBc/Hz at 10 kHz Offset (RBW300 Hz OPT27)

Instruments Required:

Instruments Qty. Recommended Model
Signa Generator 1 SMIQO2E
RF Cable BNC(m)-BNC(m) 1 M1-09
RF Cable SMA(m)-SMA(m) 1 A01002
Minimum L oss Pad 1"t | HP11852B
Adapter N(m)-SMA(f) 2
Adapter SMA (f)-SMA(f) 12

Procedures:

Setting the measurement conditions

*1 R3132N Only
*2 R3182 Only

1. Connect the signal generator as shown in Figure 5-12.

5-45



R3132 Series Spectrum Analyzer Operation Manual

5.2.12 Noise Sidebands
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Figure 5-12 Setup of Noise Sidebands Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

M easuring the Noise Sidebands

2.

On the signal generator, set controls as follows:

Frequency: 1GHz
Output Level: -5dBm

On the R3132 series, after preset, set controls as follows:

Center Frequency: 1GHz
Frequency Span: 50 kHz

On the signal generator, press as follows to set noise marker mode to on.
PK SRCH, MKR -, MKR = Ref, PK SRCH, MEAS, Noise/Hz, dBc/Hz

On the R3132 series, put the noise marker at 20 kHz offset using data knob or
press 2, 0 and kHz.

Onthe R3132 series, set the reference level by 20 dB and press asfollowsto per-
form averaging for 20 samples.

TRACE, /2 _more, AVG A, 2,0, HZ(ENTER)

Record the level of marker reading on the performance verification record sheet.
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5.2.13 Image, Multiple and Out-of-Band Responses

5.2.13 Image, Multiple and Out-of-Band Responses

This performance verification applies for R3162/72/82.
Image, multiple, and out-of-band responses are tested in all frequency bands. A signal isapplied to the sig-
nal analyzer’s INPUT connector, then a reference amplitude measurement is made.
The signal source is then tuned to a frequency which causes either an image, multiple, or out-of-band re-

sponse.

The amplitude displayed on the spectrum analyzer is measured and recorded.

Specification:
Apply for R3162

< -70 dBc/Hz Frequency Range up to 8 GHz

Apply for R3172

<
<

Apply for R3182

<
<
<

Instruments Required:

< -70 dBc/Hz Frequency Range 10 MHz to 18 GHz
-60 dBc/Hz Frequency Range 18 GHz to 23 GHz
-50 dBc/Hz Frequency Range 23 GHz to 26.5 GHz

< -70 dBc/Hz Frequency Range 10 MHz to 18 GHz
-65 dBc/Hz Frequency Range 18 GHz to 26.5 GHz
-60 dBc/Hz Frequency Range 26.5 GHz to 34 GHz
-50 dBc/Hz Fregquency Range 34 GHz to 40 GHz

Instruments Qty. Recommended Model
Signal Generator 1 SMP04
Power Meter 1 NRVS
Power Sensor 1 NRV-Z55
Power Splitter 1 K241C
RF Cable BNC(m)-BNC(m) 1 MI-09
RF Cable SMA(m)-SMA(m) 3 A01002
RF Cable K(m)-K(m) "2
Minimum Loss Pad 1" | HP11852B
Adapter N(m)-SMA(f) 1
Adapter K (f)-K(f) 1°?

*1 R3132N Only
*2 R3182 Only
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5.2.13 Image, Multiple and Out-of-Band Responses

Procedures:

Setting the measurement conditions
1. Onthe power meter, perform the zeroing and calibration with power sensor.
2. Onthe power meter, set the unit into dBm mode, after calibration has done.
3. Onthe power meter, set the correction frequency to 2 GHz.

4.  Connect the power meter and signal generator as shown Figure 5-13.
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Figure 5-13 Setup of Image, Multiple and Out-of-Band Responses Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

5. Onthesignal generator, set controls as follow:
Output Level: 0dBm

6. Onthe R3162/72/82, after preset, set controls as follows:
Frequency Span: 5MHz
RBW: 100 kHz
VBW: 300 kHz
M easuring the Image, Multiple and Out-Of-Band Response

7. Onthesigna generator, set controls as follow:

Frequency: 2 GHz

8. Onthe R3162/72/82, set controls as follow:
Center Frequency: 2 GHz
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

5.2.13 Image, Multiple and Out-of-Band Responses

Onthesignal generator, adjust output level so that power meter readingisO dBm
+0.1dB.

On the R3162/72/82, press SINGL E for single sweep.

On the R3162/72/82, after single sweep has completed, press PK SRCH to cap-
ture signal peak.

On the R3162/72/82, press as follows to set fixed marker to on.
MKR, 1/2_more, Fixed MKR ON/OFF(ON)
On the R3162/72/82, press REPEAT for continuous sweep.

On the signal generator, set control as follow:
Fregquency: 1957.2 MHz

On the power meter, set the correction frequency to 1.95 GHz.

Onthe signal generator, adjust output level so that power meter reading isO dBm
+0.1dB.

On the R3162/72/82, press SINGL E for single sweep.

On the R3162/72/82, after single sweep has completed, press PK SRCH to cap-
ture signal peak.

Record the delta marker reading on the performance verification record sheet.

Repeat steps 7 through 19 for each frequency listed in Table 5-17.

NOTE: In step 8, if the center frequency is more than 3.3 GHz, press as follows to
tune preselector after center frequency setting.
REPEAT, PK SRCH, FREQ, 1/2_more, Presel, Auto Tune
Wait till auto tuning has compl eted.
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5.2.13 Image, Multiple and Out-of-Band Responses

Table 5-17 Image, M ultiple, Out-of-Band Response Test Setting

5-50

Center Frequency | Signal Generator | Correction Frequency for Power Meter Note
2GHz 1.9572 GHz 1.96 GHz
2 GHz 1.1572 GHz 1.16 GHz
2 GHz 10.5228 GHz 10.52 GHz
2 GHz 8.2614 GHz 8.26 GHz
5.5 GHz 6.3428 GHz 6.34 GHz For R3162
8 GHz 7.1572 GHz 7.16 GHz For R3162
8 GHz 3.7893 GHz 3.79 GHz For R3162
5.5 GHz 6.3428 GHz 6.34 GHz For R3172/82
5.5 GHz 11.4214 GHz 11.42 GHz For R3172/82
5.5 GHz 17.3428 GHz 17.34 GHz For R3172/82
5.5 GHz 23.2642 GHz 23.26 GHz For R3172/82
12 GHz 12.8428 GHz 12.84 GHz For R3172/82
12 GHz 5.7893 GHz 5.79 GHz For R3172/82
12 GHz 18.2107 GHz 18.21 GHz For R3172/82
12 GHz 24.4214 GHz 24.42 GHz For R3172/82
21 GHz 21.8428 GHz 21.84 GHz For R3172/82
21 GHz 6.71907 GHz 6.72 GHz For R3172/82
21 GHz 13.8595 GHz 13.86 GHz For R3172/82
24.4 GHz 25.2428 GHz 25.24 GHz For R3172/82
24.4 GHz 5.78395 GHz 5.78 GHz For R3172/82
24.4 GHz 11.9893 GHz 11.99 GHz For R3172/82
24.4 GHz 18.19465 GHz 18.19 GHz For R3172/82
28 GHz 28.8428 GHz 28.84 GHz For R3182
28 GHz 6.89465 GHz 6.89 GHz For R3182
28 GHz 13.7893 GHz 13.79 GHz For R3182
28 GHz 20.89465 GHz 20.89 GHz For R3182
35GHz 35.8428 GHz 35.84 GHz For R3182
35GHz 6.91572 GHz 6.92 GHz For R3182
35GHz 11.5262 GHz 11.53 GHz For R3182
35GHz 23.19287 GHz 23.19 GHz For R3182
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5.2.14 Accuracy of Frequency Readout and Count Frequency Marker

5.2.14 Accuracy of Frequency Readout and Count Frequency Marker

The accuracy of the spectrum analyzer frequency readout and count frequency marker is tested with an
input signal of known frequency.
For the points of frequencies above 5 GHz are required to tune preselector peak.

Specification:
Accuracy of Frequency Readout

+(Center Frequency x Frequency Reference Accuracy+ Frequency span x Frequency Span Accu-
racy + 0.15 x Resolution band width + 60 Hz)

Span Accuracy
+1% of Span

Accuracy of Frequency Counter Marker (Span < 200 MHz, S/N > 25 dB)
+(Marker Frequency x Frequency Reference Accuracy + 1 LSD)

Instruments Required:

Instruments Qty. Recommended Model
Signa Generator 1 SMP04
Frequency Standard 1 R3031
Minimum L oss Pad 1"t | HP11852B
RF Cable BNC(m)-BNC(m) 1 M1-09
RF Cable SMA(m)-SMA(m) 3 A01002
RF Cable K(m)-K(m) 12
Adapter N(m)-SMA(f) 2
Adapter K (f)-K(f) 12

*1 R3132N Only
*2 R3182 Only

Procedures:

Setting the measurement conditions

1. Connect the signal generator and the frequency standard as shown Figure 5-14.
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5.2.14 Accuracy of Frequency Readout and Count Frequency Marker
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Figure5-14 Setup of Accuracy of Frequency Readout and Frequency Counter Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

2. Onthesignal generator, set controls as follow:
Output Level: 0dBm

M easuring the Accuracy of Frequency Readout

3. Onthesignal generator, set controls as follow:
Fregquency: 2 GHz

4. Onthe R3132 series, after preset, set controls as follows:

Center Frequency: 2 GHz
Frequency Span: 1MHz

5. Onthe R3132 series, press SINGLE for single sweep.

6. Onthe R3132 series, after single sweep has completed, press PK SRCH to cap-
ture signal peak.

7. Record the frequency of marker reading on the performance verification record
sheet.

8. Repeat steps 3 through 7 for each frequency setting listed in Table 5-18.
In step 4., the center frequency is more than 3.3 GHz on the R3162/72/82, press
as follows to tune presel ector peak after the center frequency and the frequency
span setting.
REPEAT, PK SRCH, FREQ, 1/2_more, Presel, Auto Tune
Wait till auto tuning has completed.
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5.2.14 Accuracy of Frequency Readout and Count Frequency Marker

M easuring the Count Frequency Marker Accuracy

9.

10.

11

12.

13.

14.

15.

16.

On the signal generator, set controls as follow:
Output Level: 0dBm

On the signal generator, set controls as follow:
Fregquency: 2 GHz

On the R3132 series, after preset, set controls as follows:

Center Frequency: 2 GHz
Frequency Span: 1MHz

On the R3132 series, press PK SRCH to capture the signal peak.

On the R3132 series, press as follows to set frequency counter mode to on.
COUNTER, Res1Hz

On the R3132 series, press SINGLE for single sweep.

Record the frequency counter reading on the performance verification record
sheet.

Repeat steps 10 through 15 for each frequency setting listed in Table 5-19.

In step 11., the center frequency ismore than 3.3 GHz on the R3162/72/82, press
as follows to tune presel ector peak after the center frequency and the frequency
span setting.

REPEAT, PK SRCH, FREQ, 1/2_more, Presel, Auto Tune

Wait till auto tuning has completed.
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5.2.14 Accuracy of Frequency Readout and Count Frequency Marker
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Table 5-18 Frequency Readout Accuracy Test Setting

Signal Generator | Center Frequency | Frequency Span Note
2GHz 2GHz 1 MHz
2GHz 2GHz 10 MHz
2GHz 2GHz 20 MHz
2GHz 2GHz 100 MHz
2GHz 2GHz 1000 MHz
5GHz 5GHz 1 MHz For R3162/72/82
5GHz 5GHz 10 MHz For R3162/72/82
5GHz 5GHz 100 MHz For R3162/72/82
5GHz 5GHz 1000 MHz For R3162/72/82
11 GHz 11 GHz 1MHz For R3172/82
11 GHz 11 GHz 10 MHz For R3172/82
11 GHz 11 GHz 20 MHz For R3172/82
11 GHz 11 GHz 100 MHz For R3172/82
11 GHz 11 GHz 1000 MHz For R3172/82
18 GHz 18 GHz 1MHz For R3172/82
18 GHz 18 GHz 10 MHz For R3172/82
18 GHz 18 GHz 20 MHz For R3172/82
18 GHz 18 GHz 100 MHz For R3172/82
18 GHz 18 GHz 1000 MHz For R3172/82
35 GHz 35 GHz 1MHz For R3182
35 GHz 35 GHz 10 MHz For R3182
35 GHz 35 GHz 20 MHz For R3182
35 GHz 35 GHz 100 MHz For R3182
35 GHz 35 GHz 1000 MHz For R3182

Table 5-19 Count Frequency Marker Accuracy Test Setting

Signal Generator | Center Frequency Note
2GHz 2GHz
5GHz 5GHz For R3162/72/82
11 GHz 11 GHz For R3172/82
18 GHz 18 GHz For R3172/82
35 GHz 35 GHz For R3182
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5.2.15 Second Harmonic Distortion

5.2.15 Second Harmonic Distortion

A synthesized signal generator and low pass filter provide the signal for measuring second harmonic dis-
tortion. The low pass filter eliminates any harmonic distortion originating at the signal source.

The R3132 series frequency responseis calibrated.

The signal generator is phase-locked to the spectrum analyzer’s 10 MHz reference.

Test will be done the points of 1.5 GHz and 1.9 GHz as fundamental signal.

To measure second harmonic distortion, use Fixed Marker in Delta Marker function.

Specification:
Apply for R3132

< -70 dBc Frequency Range 100 MHz to 800 MHz Mixer input level -30 dBm
< -80 dBc Frequency Range = 800 MHz Mixer input level -30 dBm

Apply for R3132N

< -70 dBc Frequency Range 100 MHz to 800 MHz Mixer input level +77 dBpV
< -80 dBc Frequency Range = 800 MHz Mixer input level +77 dBuV

Apply for R3162/72

< -70 dBc Frequency Range 100 MHz to 800 MHz Mixer input level -30 dBm
< -80 dBc Frequency Range = 800 MHz Mixer input level -30 dBm
< -100 dBc Frequency Range = 3.3 GHz Mixer input level -10 dBm

Apply for R3182

< -70 dBc Frequency Range 100 MHz to 800 MHz Mixer input level -30 dBm
< -80 dBc Frequency Range = 800 MHz Mixer input level -30 dBm
< -95 dBc Frequency Range = 3.3 GHz Mixer input level -10 dBm

Instruments Required:

I nstruments Qty. Recommended Model
Signa Generator 1 SMP04
Power Meter 1 NRVS
Power Sensor 1 NRV-Z55
Power Splitter 1 K241C
2 GHz Low-pass Filter 1 DEE-001172-1
Minimum Loss Pad 1"l | HP11852B
RF Cable BNC(m)-BNC(m) 1 MI-09
RF Cable SMA(m)-SMA(m) 3 A01002
RF Cable K(m)-K(m) 12
Adapter N(m)-SMA(f) 2
Adapter K (f)-K (f) 12

*1 R3132N Only
*2 R3182 Only
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5.2.15 Second Harmonic Distortion

Procedures:

Setting the measurement conditions

1

2.

| —
g nnn

On the power meter, perform the zeroing and calibration with power sensor.
On the power meter, set the unit into dBm mode, after calibration has done.
On the power meter, set the correction frequency to 1.5 GHz.

Connect the power meter, the signal generator, the power splitter and the low
pass filter as shown Figure 5-15.

o“

Minimum
LossPad (*1) *1 R3132N only

Figure5-15 Setup of Second Har monic Distortion Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

M easuring the Second Harmonic Distortion

5.

5-56

On the signal generator, set controls as follows:

Frequency: 15GHz
Output Level: 0dBm

On the R3132 series, after preset, set controls as follows:

Center Frequency: 1.5 GHz
Frequency Span: 10 kHz
Input Attenuator: 20dB
Reference Level: -10 dBm
VBW: 30 Hz

On the signal generator, adjust output level so that the power meter reading is
-10dBm + 0.09 dB.
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10.

11.

12.

13.

14.

5.2.15 Second Harmonic Distortion

On the R3132 series, press SINGLE for single sweep.

On the R3132 series, after single sweep has completed, press PK SRCH to cap-
ture signal peak.

On the R3132 series, press as follows to set fixed marker to on.
MKR, 1/2_more, Fixed MKR ON/OFF(ON)

On the R3132 series, set center frequency to 3 GHz.

On the R3132 series, press SINGLE for single sweep.

On the R3132 series, press PK SRCH to capture signal peak.

Record the level of the delta marker reading on the performance verification
record sheet.

Following procedure is applied for R3162/72/82
Measurement for 3.3 GHz or higher

15.

16.

17.

18.

19.

20.

21.

22.

Remove the low pass filter and connect the RF cable between signal generator
and the R3162/72/82.

On the signal generator, set controls as follows:

Fregquency: 3.8 GHz
Output Level: -10dBm

On the R3162/72/82, after preset, set controls as follows:

Center Frequency: 3.8 GHz
Frequency Span: 500 kHz

On the R3162/72/82, press as follows to tune presel ector peak.
PK SRCH, FREQ, 1/2_more, Presel, Auto Tune

On the R3162/72/82, after auto tuning has completed, set the signal generator
controls as follows:

Fregquency: 19GHz
Output Level: 0dBm

Connect the low pass filter as shown Figure 5-15.
On the power meter, set the correction frequency to 1.9 GHz

On the signal generator, adjust output level so that power meter is -10 dBm
+0.09 dB.
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23.

24.

25.

26.

27.

28.

On the R3162/72/82, set controls as follows:

Center Frequency: 1.9 GHz
Frequency Span: 1kHz

On the R3162/72/82, press as follows to set fixed marker mode to on.
MKR, 1/2_more, Fixed MKR ON/OFF(ON)

On the R3162/72/82, set controls as follows:

Center Frequency: 3.8 GHz
Reference Level: -40 dBm

On the R3162/72/82, press as follows to set average mode for 20 samples.
TRACE, 1/2_more, AVG A, 2, 0, HZ(ENTER)

On the R3162/72/82, after average has completed, press PK SRCH to capture
signal peak.

Record the level of the delta marker reading on the performance verification
record sheet.
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5.2.16 Frequency Response

5.2.16 Frequency Response

The output of the signal generator is fed through a power splitter to a power sensor, then to the spectrum
analyzer. The signal generator’ s power level isadjusted at 30 MHz to place the displayed signal at the cen-
ter horizontal graticule line of the spectrum analyzer. The power meter is placed in relative mode. At each
new signal generator frequency and spectrum analyzer center frequency, the signal generator’ s power level
isadjusted to place the signal at the center horizontal graticule line. The power meter displaysthe inverse
of the frequency response relative to the signal of CAL OUT.

The R3132 seriesis phase locked to the signal generator’s 10 MHz reference.
Specification:
Apply for R3132
Preamplifier OFF, Attenuator 10 dB
+0.5 dB Freguency Range 100 kHz to 3 GHz (20°C to 30°C)
+2.0 dB Freguency Range 9 kHz to 3 GHz
Preamplifier ON, Attenuator 10 dB
+1.0 dB Fregquency Range 100 kHz to 2.7 GHz
+2.0 dB Frequency Range 9 kHz to 3 GHz
Apply for R3132N
Preamplifier OFF, Attenuator 10 dB
+0.5 dB Freguency Range 100 kHz to 2.2 GHz (20°C to 30°C)
+2.0 dB Freguency Range 9 kHz to 2.2 GHz
Preamplifier ON, Attenuator 10 dB
+1.0 dB Freguency Range 100 kHz to 2.2 GHz
+2.0 dB Freguency Range 9 kHz to 2.2 GHz
Apply for R3162
Preamplifier OFF, Attenuator 10 dB
+0.5 dB Freguency Range 100 kHz to 3 GHz (20°C to 30°C)
+2.0 dB Freguency Range 9 kHz to 3.3 GHz
+2.0 dB Fregquency Range 3.2 GHz to 8 GHz
Preamplifier ON, Attenuator 10 dB
+1.0 dB Freguency Range 100 kHz to 2.7 GHz
+2.0 dB Freguency Range 9 kHz to 3.3 GHz
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5.2.16 Frequency Response

Apply for R3172

Preamplifier OFF, Attenuator 10 dB
+0.6 dB Fregquency Range 100 kHz to 3 GHz (20°C to 30°C)
+1.5 dB Freguency Range 9 kHz to 3.3 GHz
+1.8 dB Fregquency Range 3.3 GHz to 7.1 GHz
+2.0 dB Fregquency Range 7.1 GHz to 14.7 GHz
+3.0 dB Freguency Range 14.7 GHz to 26.5 GHz

Preamplifier ON, Attenuator 10 dB
+1.0 dB Fregquency Range 100 kHz to 2.7 GHz
+2.0 dB Freguency Range 9 kHz to 3.3 GHz

Apply for R3182

Preamplifier OFF, Attenuator 10 dB
+0.6 dB Freguency Range 100 kHz to 3 GHz (20°C to 30 °C)
+1.5 dB Frequency Range 9 kHzto 3.3 G Hz
+1.8 dB Frequency Range 3.3 GHz to 7.1 GHz
+2.0 dB Frequency Range 7.1 GHz to 14.7 GHz
+3.0 dB Freguency Range 14.7 GHz to 27 GHz
+3.5 dB Freguency Range 27 GHz to 30 GHz
+4.0 dB Freguency Range 30 GHz to 40 GHz

Preamplifier ON, Attenuator 10 dB
+1.0 dB Freguency Range 100 kHz to 2.7 GHz
+2.0 dB Freguency Range 9 kHz to 3.3 GHz
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5.2.16 Frequency Response
Instruments Required:
Instruments Qty. Recommended Model
Signal Generator 1 SMP04
Power Meter 1 NRVS
Power Sensor 1 NRV-Z55
Power Splitter 1 K241C
Minimum Loss Pad 1"l | HP11852B
RF Cable BNC(m)-BNC(m) 1 MI-09
RF Cable SMA(m)-SMA (m) 3 A01002
RF Cable K(m)-K(m) 172
Adapter N(m)-SMA(f) 2
Adapter K (f)-K(f) 172

*1 R3132N Only
*2 R3182 Only

Procedures:

Setting the measurement conditions
1.  Onthe power meter, perform the zeroing and calibration with power sensor.
2. Onthe power meter, set the unit into dBm mode, after calibration has done.
3. Onthe power meter, set the correction frequency to 30 MHz.

4. Connect the power meter, the signal generator and the power splitter as shown
Figure 5-16.
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Figure 5-16 Setup of Frequency Response Test
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5.2.16 Frequency Response
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9.

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

On the signal generator, set controls as follows:

Fregquency: 30 MHz
Frequency Step: 100 MHz
Output Level: -4 dBm

On the R3132 series, after preset set controls as follows:
Center Frequency: 30 MHz

CF Step: 100 MHz
Frequency Span: 40 MHz
Reference Level: -5dBm
Input Attenuator: 10dB
dB/div: 1 dB/div
RBW: 3MHz
VBW: 1kHz

Press MKR, Peak M enu and Cont Peak ON/OFF(ON) to set continuous peak
search mode.

Onthesignal generator, adjust output level so that reading of peak search marker
is-10 dBm +0.09 dB.

On the power meter, set relative measurement mode.

M easuring frequency response in the frequency range: 9 kHz to 3.3 GHz for R3162/72/82
M easuring frequency response in the frequency range: 9 kHz to 3 GHz for R3132
M easuring frequency response in the frequency range: 9 kHz to 2.2 GHz for R3132N

Under preamplifier off condition

10.

11

12.

13.

14.

15.

On the signal generator, set the frequency to 100 MHz.
On the R3132 series, set center frequency to 100 MHz.
On the power meter, set the correction frequency to 100 MHz.

Adjust output level of signal generator of peak search marker is-10 dBm +0.09
dB.

Record the display of power meter reading with reverse sign in the performance
verification record sheet.

On the R3132 series, press FREQ and A to increase center frequency by 100
MHz step.
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16.

17.

18.

5.2.16 Frequency Response

On the signal generator, increase the frequency of output by 100 MHz.
On the power meter, increase the correction frequency by 100 MHz.
Repeat steps 12 through 17 for every center frequency by 100 MHz step up the

center frequency to 3.2 GHz (for R3132, up to 3 GHz, for R3132N, up to 2.2
GHz) listed in the performance verification record sheet.

Under preamplifier on condition

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

On the power meter, Set power meter into dBm mode.
On the power meter, set the correction frequency to 30 MHz.

On the signal generator, set controls as follows:

Fregquency: 30 MHz
Frequency Step: 100 MHz
Output Level: -14dBm

On the R3132 series, after preset set controls as follows:
Center Frequency: 30 MHz

CF Step: 100 MHz
Frequency Span: 40 MHz
Hi Sense: ON
Input Attenuator: 10dB
Reference Level: -15dBm
dB/div: 1 dB/div
RBW: 3 MHz
VBW: 1kHz

Press MKR, Peak M enu and Cont Peak ON/OFF(ON) to set continuous peak
search mode.

On the signal generator, adjust output level so that the reading of peak search
marker is-20 dBm +0.09 dB.

On the power meter, set relative measurement mode.
On the signal generator, set frequency to 100 MHz.
On the power meter, set the correction frequency for 100 MHz.

Onthesignal generator, adjust output level so that reading of peak search marker
is-20dBm +0.09 dB.

Record the display of power meter reading with reverse sign in the performance
verification record sheet.
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30.

31

32.

33.

On the R3132 series, press FREQ and A to increase center frequency by 100
MHz.

On the signal generator, increase the frequency of output by 100 MHz.
On the power meter, increase correction frequency by 100 MHz.
Repeat step 28 through 32 for every center frequency by 100 MHz step up the

center frequency to 3.2 GHz (for R3132 up to 3 GHz, For R3132N up to 2.2 GHZz)
listed in the performance verification record sheet.

M easuring frequency response in the frequency range: 3.2 GHz to 8 GHz for R3162
M easuring frequency response in the frequency range: 3.3 GHz to 7.1 GHz for R3172/82
(Note: For testing this frequency range, preselector tuneis required)

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

For setting the measurement conditions, perform step 1 through 9.

Press MKR, Peak Menu and Cont Peak ON/OFF(ON) to set continuous peak
search mode.

Onthe R3162/72/82, set center frequency to 3.3 GHz.

On the signal generator, set the frequency to 3.3 GHz.

On the power meter, set the correction frequency to 3.3 GHz.
On the R3162/72/82, press as follows to tune the preselector.
FREQ, 1/2 more, Presel, Auto Tune

After the auto tuning has completed, adjust signal generator output level so that
the marker reading is -10 dBm +0.09 dB.

Record the display of power meter reading with reverse sign in the performance
verification record sheet.

On the R3162/72/82, press FREQ and A to increase center frequency by 100
MHz.

On the signal generator, increase the frequency of output by 100 MHz.
On the power meter, increase the correction frequency by 100 MHz.
Repeat steps 39 through 44 for every center frequency by 100 MHz step up the

center frequency to 8 GHz (for R3162) or 7 GHz (for R3172/82) listed in the per-
formance verification record sheet.
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M easuring frequency response in the frequency range: 7.1 GHz to 14.7 GHz for R3172/82
(Note: For testing this frequency range, preselector tuneis required)

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

On the R3172/82, set controls as follow:

CF Step: 200 MHz

On the R3172/82, set center frequency to 7.2 GHz.

On the signal generator, set the frequency to 7.2 GHz.

On the power meter, set the correction frequency for 7.2 GHz.
On the R3172/82, press as follows to tune the presel ector.
FREQ, /2 more, Presel, Auto Tune

After the auto tuning has completed, adjust signal generator output level so that
the marker reading is-10 dBm +0.09 dB.

Record the display of power meter reading with reverse sign in the performance
verification record sheet.

On the R3172/3182, press FREQ and A to increase center frequency by 200
MHz.

On the signal generator, increase the frequency of output by 200 MHz.
On the power meter, increase the correction frequency by 200 MHz.

Repeat steps 50 through 55 for every center frequency by 200 MHz step up the
center frequency to 14.6 GHz listed in the performance verification record sheet.

M easuring frequency response in the frequency range: 14.7 GHz to 26.5 GHz for R3172
M easuring frequency response in the frequency range: 14.7 GHz to 27 GHz for R3182
(Note: For testing this frequency range, preselector tuneis required)

57.

58.

59.

60.

On the R3172/82, set center frequency to 14.8 GHz.

On the signal generator, set the frequency to 14.8 GHz.

On the power meter, set the correction frequency to 14.8 GHz.
On the R3172/82, press as follows to tune the presel ector.

FREQ, 1/2 more, Presel, Auto Tune
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61.

62.

63.

65.

66.

After the auto tuning has completed, adjust signal generator output level so that
the marker reading is-10 dBm +0.09 dB.

Record the display of power meter reading with reverse sign in the performance
verification record sheet.

Onthe R3172/82, press FREQ and A to increase center frequency by 200 MHz.
On the signal generator, increase the frequency of output by 200 MHz.

On the power meter, increase the correction frequency by 200 MHz.

Repeat steps 60 through 65 for every center frequency by 200 MHz step up the

center frequency to 26.4 GHz (for R3172) or 26.8 GHz (for R3182) listed in the
performance verification record sheet.

M easuring frequency response in the frequency range: 27 GHz to 30 GHz for R3182
(Note: For testing this frequency range, preselector tuneis required)

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

On the R3182, set center frequency to 27 GHz.

On the signal generator, set the frequency to 27 GHz.

On the power meter, set the correction frequency to 27 GHz.
On the R3182, press as follows to tune the presel ector.
FREQ, 1/2 more, Presel, Auto Tune

After the auto tuning has completed, adjust signal generator output level so that
the marker reading is-10 dBm +0.09 dB.

Record the display of power meter reading with reverse sign in the performance
verification record sheet.

Onthe R3182, press FREQ and A to increase center frequency by 200 MHz.
On the signal generator, increase the frequency of output by 200 MHz.
On the power meter, increase the correction frequency by 200 MHz.

Repeat steps 70 through 75 for every center frequency by 200 MHz step up the
center frequency to 29.8 GHz listed in the performance verification record sheet.

M easuring frequency response in the frequency range: 30 GHz to 40 GHz for R3182
(Note: For testing this frequency range, preselector tuneis required)

77.

78.
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On the R3182, set center frequency to 30 GHz.

On the signal generator, set the frequency to 30 GHz.
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79.

80.

81.

82.

83.

85.

86.

5.2.16 Frequency Response

On the power meter, set the correction frequency to 30 GHz.
On the R3182, press as follows to tune the presel ector.
FREQ, 1/2 more, Presel, Auto Tune

After the auto tuning has completed, adjust signal generator output level so that
the marker reading is-10 dBm +0.09 dB.

Record the display of power meter reading with reverse sign in the performance
verification record sheet.

On the R3182, press FREQ and A to increase center frequency by 200 MHz.
On the signal generator, increase the frequency of output by 200 MHz.
On the power meter, increase the correction frequency by 200 MHz.

Repeat steps 80 through 85 for every center frequency by 200 MHz step up the
center frequency to 40 GHz listed in the performance verification record sheet.
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5.2.17 Frequency Span Accuracy

Set the signal frequency twice with the signal generator and measure the difference between signal fre-
guencies with the analyzer.

Check the span accuracy using the signal frequency difference measured with the delta marker function.
The R3132 seriesis phase-locked to the signal generator’s 10 MHz reference.

Specification:
+1% of the frequency span setting.
Instruments Required:

Instruments Qty. Recommended Model
Signal Generator 1 SMP04
Minimum L oss Pad 1t HP11852B
RF Cable BNC(m)-BNC(m) 1 MI-09
RF Cable SMA(m)-SMA(m) 1 A01002
RF Cable K(m)-K(m) 172
Adapter N(m)-SMA(f) 2
Adapter K (f)-K(f) 172

*1 R3132N Only
*2 R3182 Only

Procedures:
Setting the measurement conditions

1. Connect the signal generator as shown Figure 5-17.

O)

1
T T

\o

Hlo

Minimum
Loss Pad (*1)

*1 R3132N only

Figure 5-17 Setup of Frequency Span Accuracy Test
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CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

On the signal generator, set controls as follow:
Output Level: -5dBm

M easuring the Frequency Span Accuracy

3.

10.

11.

12.

On the R3132 series, after preset, set controls as follows:

Center Frequency: 1.5 GHz
Frequency Span: 100 kHz

On the signal generator, set output frequency as follow for first frequency:
Frequency: 1.49996 GHz

On the R3132 series, press SINGLE for single sweep.

Onthe R3132 series, after sweep has completed, press PK SRCH to capture sig-
nal peak.

On the R3132 series, press as follows to set delta marker to on.
MKR, Delta

On the signal generator, set output frequency as follow for second frequency:
Frequency: 1.50004 GHz

On the R3132 series, press SINGLE for single sweep.

Onthe R3132 series, after seep has completed, press PK SRCH to capture signal
peak.

Record the frequency of delta marker on the performance verification record
sheet.

Repeat step 3 through 11 for each frequency setting listed in Table 5-20.

5-69



R3132 Series Spectrum Analyzer Operation Manual

5.2.17 Frequency Span Accuracy

Table 5-20 Center and Span Frequenciesfor the R3132 series

Center Frequency Span SMPO4 1st SMPO4 2nd
Frequency Frequency Frequency
1.5GHz 1MHz 1.4996 GHz 1.5004 GHz
1.5GHz 10 MHz 1.496 GHz 1.504 GHz
15GHz 100 MHz 1.46 GHz 1.54 GHz
1.5GHz 1GHz 1.1GHz 19 GHz
1.5GHz 3GHz 0.1 GHz 29GHz

Following steps are applied for R3162/72/82
M easurement for a center frequency of 4 GHz

13. Repeat steps 3 through 11 for each frequency setting listed in Table 5-21.

Table 5-21 Center and Span Frequenciesfor the R3162/72/82

Center Frequency Span SMPO4 1st SMPO4 2nd
Frequency Frequency Frequency
4 GHz 10 MHz 3.996 GHz 4.004 GHz
4 GHz 100 MHz 3.96 GHz 4.04 GHz
4 GHz 1GHz 3.6 GHz 4.4 GHz
4 GHz 8 GHz 0.2 GHz 7.2 GHz
7.5GHz 10 MHz 7.496 GHz 7.504 GHz
7.5GHz 100 MHz 7.46 GHz 7.54 GHz

Following steps are applied for R3172/82
M easurement for a center frequency of 10 GHz and 17 GHz

14. Repeat steps 3 through 11 for each frequency setting listed in Table 5-22.

5-70



R3132 Series Spectrum Analyzer Operation Manual

5.2.17 Frequency Span Accuracy

Table 5-22 Center and Span Frequencies for the R3172/82

Center Frequency Span SMP04 SMP0O4
Frequency 1st Frequency 2nd Frequency

10 GHz 10 MHz 9.996 GHz 10.004 GHz
10 GHz 100 MHz 9.96 GHz 10.04 GHz
10 GHz 1GHz 9.6 GHz 10.4 GHz
10 GHz 10 GHz 6 GHz 14 GHz

10 GHz 20 GHz 1GHz 19 GHz

17 GHz 10 MHz 16.996 GHz 17.004 GHz
17 GHz 100 MHz 16.96 GHz 17.04 GHz
17 GHz 1GHz 16.6 GHz 17.4 GHz

Following steps are applied for R3182

M easurement for a center frequency of 20 GHz, 28 GHz and 35 GHz.

15. Repeat steps 3 through 11 for each frequency setting listed in Table 5-23.

Table 5-23 Center and Span Frequenciesfor the R3182

Center Frequency Span SMP04 SMP0O4
Frequency 1st Frequency 2nd Frequency

28 GHz 10 MHz 27.996 GHz 28.004 GHz
28 GHz 100 MHz 27.96 GHz 28.04 GHz
28 GHz 1GHz 27.6 GHz 28.4 GHz
35GHz 10 MHz 34.996 GHz 35.004 GHz
35 GHz 100 MHz 34.96 GHz 35.04 GHz
35 GHz 1GHz 34.6 GHz 35.4 GHz
20 GHz 30 GHz 8 GHz 32GHz
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5.2.18 Third Order Intermodulation Distortion
Two Signal generators provide the signals required for measuring third order intermodul ation.

It is difficult when the input level islow because of begin buried to the noise, to measure the spectrum
generated by the distortion. Third ordered intermodulation israised by 20 dB if the input level israised by
10 dB. Then examine with mixer input level setin-20 dBm after the specification is converted into avalue,
which is 20 dB larger. Here provides procedure at -20 dBm for atotal mixer input level. The test points of
center frequencies are 200 MHz, 1500 MHz, 2500 MHz, 3600 MHz and 7500 MHz.

The points of 3600 MHz and 7500 MHz are applied for R3162/72/82.

Specification:

Total mixer input level: -30 dBm, (+77 dBuV: R3132N), two signal difference 50 kHz
Apply for R3132/32N

<-80 dBc (=-60 dBc *)
Apply for R3162

<-80 dBc (=-60 dBc *)
Apply for R3172

<-80 dBc (=-60 dBc *)

<-70 dBc (=-50 dBc *)
Apply for R3182

<-80 dBc (<-60 dBc *)

<-75dBc (<-55 dBc *)

<-70 dBc (=-50 dBc *)

Freguency Range 200 MHz to 3 GHz

Freguency Range 200 MHz to 8 GHz

Freguency Range 200 MHz to 3.3 GHz
Frequency Range 3.2 GHz to 26.5 GHz

Freguency Range 200 MHz to 3.3 GHz
Freguency Range 3.2 GHz to 30 GHz
Freguency Range 29.5 GHz to 40 GHz

* . Converted specification for atotal mixer input level of -20 dBm
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Instruments Required:

5.2.18 Third Order Intermodulation Distortion

Instruments Qty. Recommended M odel
Signal Generator 1 SMP02
Signal Generator 1 SMP04
Power Meter 1 NRVS
Power Sensor 1 NRV-Z55
Power Divider 1 DDUL-20A-1000
Power Divider 1 DDUL-20A-10G
Minimum Loss Pad 171 HP11852B
RF Cable SMA(m)-SMA(m) 3 A01002
Adapter N(m)-SMA(f) 2
Adapter SMA(f)-SMA(f) 172

Procedures:

Initializing the power meter and the sensor

*1 R3132N Only
*2 R3182 Only

1.  Onthe power meter, perform the zeroing and calibration with power sensor.

2. Onthe power meter, set the unit into dBm mode, after calibration has done.

3. Onthe power meter, set the correction frequency to 200 MHz.

Setting the measurement conditions (Frequency 200 MHz)

4. Connect the power sensor to power divider output.
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5.
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I N

Connect the signal generators and power divider as shown Figure 5-18.
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*1 R3132N only

Figure5-18 Setup of Third Order Intermodulation Distortion Test

10.

11.

12.

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

On the both of signal generators, set controls as follows:
Signal Generator (SMP02)

Frequency: 200 MHz
Output Level: -10dBm

RF Output: Off

Signal Generator (SMP04)
Frequency: 200.05 MHz
Output Level: -10dBm

RF Output: Off

On the signal generator (SMP02), turn output level on.

On the signal generator (SMP02), adjust the output level so that power meter
reading is-10.0 dBm 0.1 dB.

On the signal generator (SMP02), turn output level off.
On the signal generator (SMP04), turn output level on.

On the signal generator (SMP04), adjust the output level so that power meter
reading is-10.0 dBm 0.1 dB.

On the signal generator (SMP04), turn output level off.
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M easuring the Third Order Intermodulation Distortion (Frequency 200 MHz)

13. Onthe R3132 series, after preset, set controls as follows:
Center Freguency 200 MHz

Span: 500 kHz
Input Attenuator: 10dB
Reference Level: -10dBm
RBW: 3kHz
VBW: 300 Hz

14. Turn RF output on for both of signal generator.

15. On the R3162/72/82, this procedures are required for the frequency above
3.3GHz.

Press as follows to turn presel ector peak.
PK SRCH, FREQ, 1/2 more, Presel, Auto Tune
Wait till auto tuning has completed.

16. Onthe R3132 series, press as follows to set signal peak to reference level.
PK SRCH, MKR -, MKR - Ref

17. Onthe R3132 series, press as follows to set third order measure mode.
MEAS, 3rd Order Meas

18. Record the level of delta marker reading in dBc on the performance verification
record sheet.

Setting the measurement conditions (Other Frequency)

19. Repeat step 3 through 18 for each frequency setting listed in Table 5-24.

Table5-24 Third Order Intermodulation Distortion Test Setting

R3132 series SMPO2 SMPO4 NRVS

Center Frequenc Freqguenc Frequen
Frequency equency equency equency
1500 MHz 1500 MHz 1500.05 MHz 1500 MHz
2500 MHz 2500 MHz 2500.05 MHz 2500 MHz
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Following step is applied for R3162/72/82

20. Repeat step 3 through 18 for each frequency setting listed in Table 5-25.

Table5-25 Third Order Intermodulation Distortion Test Setting for the R3162/72/82

R3132 series SMPO2 SMPO4 NRVS

Center Frequenc Frequenc Freguenc
Frequency €q 3% eq Y eq Y
3600 MHz 3600.05 MHz 3600 MHz 3600 MHz
7500 MHz 7500.05 MHz 7500 MHz 7500 MHz
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5.2.19 Gain Compression

This test measures the analyzer’s gain compression using two signals that are 1 MHz apart. First the test
placesa-30 dBm signal at the input of the R3132 series (the R3132 series referencelevel isalso set to -30

dBm).

Then the specified signal level isinput to the R3132 series, overdriving itsinput. The decreasein the first
signal’ s amplitude (gain compression) caused by the second signal is the measured gain compression.

Specification:
Apply for R3132
> -0 dBm (mixer input level)
> -25dBm (RF input level)

Apply for R3132N
> +107 dBuV (mixer input level)
> +82 dBuV (RF input level)

Apply for R3162
> -0 dBm (mixer input level)
> -25 dBm (RF input level)

Apply for R3172
> -0 dBm (mixer input level)
> -5 dBm (mixer input level)
> -25 dBm (RF input level)

Apply for R3182
> -0 dBm (mixer input level)
> -5dBm (mixer input level)
> -25dBm (RF input level)

Preamplifier OFF, Frequency Range 200 MHz to 3 GHz
Preamplifier ON, Frequency Range 200 MHz to 3 GHz

Preamplifier OFF, Frequency Range 200 MHz to 2.2 GHz
Preamplifier ON, Frequency Range 200 MHz to 2.2 GHz

Preamplifier OFF, Frequency Range 200 MHz to 8 GHz
Preamplifier ON, Frequency Range 200 MHz to 3.3 GHz

Preamplifier OFF, Frequency Range 200 MHz to 3.3 GHz
Preamplifier OFF, Frequency Range 3.2 MHz to 26.5 GHz
Preamplifier ON, Frequency Range 200 MHz to 3.3 GHz

Preamplifier OFF, Frequency Range 200 MHz to 3.3 GHz
Preamplifier OFF, Frequency Range 3.2 MHz to 40 GHz
Preamplifier ON, Frequency Range 200 MHz to 3.3 GHz
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5-78

Instruments Required:

Instruments Qty. Recommended Model
Signal Generator 1 SMPO2
Signal Generator 1 SM P04
Power Meter 1 NRVS
Power Sensor 1 NRV-Z55
Power Splitter 1 DDUL-20A-1000
3 dB Attenuator 1 DEE-000685-1
20 dB Attenuator 1 DEE-000480-1
RF Cable SMA(m)-SMA(m) 3 A01002
Minimum Loss Pad 171 HP11852B
Adapter N(m)-SMA(f) 2
Adapter SMA (f)-SMA(f) 172

*1 R3132N Only
*2 R3182 Only

Procedures:

Initializing the power meter and the sensor
1.  Onthe power meter, perform the zeroing and calibration with power sensor.
2. Onthe power meter, set the unit into dBm mode, after calibration has done.

Under preamplifier off condition
Setting the measurement conditions (Frequency 200 MHz)
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3. Connect the signal generators as shown Figure 5-19.
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*1 R3132N only

Figure5-19 Setup of Gain Compression Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

4.  Ontheboth of signal generators, Set controls as follows:
Signal Generator (SMP02)

Fregquency: 201 MHz
Output Level: -2dBm
Signal Generator (SMP04)
Frequency: 200 MHz
Output Level: -4 dBm

5. Onthe R3132 series, after preset, set controls as follows:
Center Frequency:  200.5 MHz

Span: 2MHz
Reference Level: -30dBm
Input Attenuator: 0dB
dB/div: 1 dB/div

M easuring the gain compression (Frequency 200 MHz)
6. Onthesigna generator (SMPQ2), turn output level off.

7. Onthesigna generator (SMPO04), adjust the output level for adisplayed signal of
-30 dBm +0.1 dB on the R3132 series screen
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10.

11.

12.

On the signal generator (SMP02), turn output level on.

On the signal generator (SMP02), adjust output level until the signal level at 2.5
divisionin theleft hand part on the R3132 series screenisdecreased by 1 dB from
-30dBm.

Remove the RF cable from the input terminal of R3132 series, connect power
sensor there.

On the power meter, set the correction frequency to 200 MHz.

Record the level of the power meter reading on the performance verification
record sheet.

Under preamplifier on condition

Setting the measurement conditions (Frequency 200 MHz)

13.

14.

15.

Connect the signal generators as shown Figure 5-19.

On the both of signal generators, Set controls as follows:
Signal Generator (SMP02)

Frequency: 201 MHz
Output Level: -50dBm
Signal Generator (SMP04)

Fregquency: 200 MHz
Output Level: -50dBm

On the R3132 series, after preset, set controls as follows:
Center Frequency:  200.5 MHz

Span: 2MHz
Reference Level: -50dBm
Hi Sense: ON
Input Attenuator: 0dB
dB/div: 1 dB/div

M easuring the gain compression (Frequency 200 MHz)

16.

17.

18.

19.

On the signal generator (SMP02), turn output level off.

Onthe signal generator (SMP04), adjust the output level for adisplayed signal of
-50 dBm 0.1 dB on the R3132 series screen

On the signal generator (SMP02), turn output level on.
On the signal generator (SMP02), adjust output level until the signal level at 2.5

divisionin theleft hand part on the R3132 series screenisdecreased by 1 dB from
-50 dBm.
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20.

21.

22.

5.2.19 Gain Compression

Remove the RF cable from the input terminal of R3132 series, connect power
sensor there.

On the power meter, set the correction frequency to 200 MHz.

Record the level of the power meter reading on the performance verification
record sheet.

Following steps are applied for R3162/72/82
Setting the measurement conditions (Frequency 3.6 GHz)

23.

24,

25.

26.

27.

Connect the signal generators as shown Figure 5-19.

Set both of signal generators controls as follows:
Signal Generator (SMP02)

Fregquency: 3601 MHz
Output Level: -12dBm
Signal Generator (SMP04)
Fregquency: 3600 MHz
Output Level: -14dBm

On the R3162/72/82, after preset, set controls as follows:
Center Frequency:  3600.5 MHz

Span: 2MHz
Input Attenuator 0dB
Reference Level: -10dBm
dB/div: 10 dB/div

On the R3162/72/82, press as follows to tune preselector peak.
PK SRCH, FREQ, 1/2 more, Presel, Auto Tune

On the R3162/72/82, set controls as follows:

Reference Level: -30dBm
dB/div: 1 dB/div

M easuring the gain compression (Frequency 3.6 GHz)

28.

29.

30.

On the signal generator (SMP02), turn output level off.

Onthesignal generator (SMP04), adjust the output level for adisplayed signal of
-30 dBm 0.1 dB on the R3162/72/82 screen

On the signal generator (SMP02), turn output level on.
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31

32.

33.

On the signal generator (SMP02), adjust output level until the signal level at 2.5
division in the left hand part on the R3162/72/82 screen is decreased by 1 dB
from -30 dBm.

Remove the RF cable from the input terminal of R3162/72/82, connect power
sensor there.

On the power meter, set the correction frequency to 3600 MHz.

Record the level of the power meter reading on the performance verification
record sheet.
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5.2.20 Sweep Time Accuracy
A Square Wave is displayed on the R3132 series in ZERO span mode, and measure the frequency of the

displayed signal using video trigger.

Specification:

+2% of sweep time setting

Instruments Required:

5.2.20 Sweep Time Accuracy

Instruments Qty. Recommended Model
Signal Generator 1 SMTO02
RF Cable BNC(m)-BNC(m) 1 MI-09
Minimum Loss Pad 11 | HP11852B
Adapter N(m)-BNC(f) 2
Adapter SMA (f)-SMA(f) 172
Adapter SMA (m)-BNC(f) 172

Procedures:

Setting the measurement conditions

*1 R3132N Only
*2 R3182 Only

1. Connect the signal generator as shown in Figure 5-20.

o

N )

Minimum
LossPad (*1)

*1 R3132N only

Figure 5-20 Setup of Sweep Time Accuracy Test

CAUTION:

Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.
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On the signal generator, set controls as follows:

Fregquency: 30 MHz
Output Level: -10dBm
Pulse: ON
Pulse Period: 45 sec
Pulse Width: 1sec

On the R3132 series, after preset, set controls as follows:
Center Frequency: 30 MHz

Span: Zero

Reference Level: 0dBm
RBW: 3 MHz
VBW: 3 MHz
Sweep Time: 50 sec

On the R3132 series, press as follows to set trigger mode to video.
TRIG, Trig Source, Video Trig

On the R3132 series, adjust the trigger level for sweep using data knob.
On the R3132 series, press SWEEP and Trig Delay.

Onthe R3132 series, turn the dataknob clockwise until two leading edges appear
on the screen.

M easuring the Sweep Time Accuracy

8.

9.

10.

11

12.

13.

On the R3132 series, press SINGLE for single sweep.

Onthe R3132 series, after sweep has completed, pressM KR then moveit to first
leading edge on the waveform.

On the R3132 series, press MKR and Delta.

On the R3132 series, press MKR then move it to second leading edge on the
waveform.

Record the time of the delta marker reading on the performance verification
record sheet.

Repeat step 2 through 12 for each sweep time setting listed in Table 5-26.
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5.2.20 Sweep Time Accuracy

Table 5-26 Sweep Time Accuracy Test Setting

For R3132 series For signal generator
Sweep Time Pulse Period Pulse Width
50 sec 45 sec 1sec
5sec 4.5 sec 1sec
500 msec 450 msec 200 msec
50 msec 45 msec 20 msec
5 msec (OPT29) 4.5 msec 2 msec
500 psec (OPT29) 450 psec 200 psec
50 psec (OPT29) 45 psec 20 psec
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5.2.21 Residual Response
Thistest checks for residual responses under preamplifier on and off cases.
Any response located above the display lineis measured in a narrow frequency span and RBW.
The RF INPUT is terminated.
Specification:
Apply for R3132
<-100 dBm Preamplifier OFF, Frequency Range 1 MHz to 3 GHz
< -105 dBm Preamplifier ON, Frequency Range 1 MHz to 3 GHz
Apply for R3132N
< +11 dBuV Preamplifier OFF, Frequency Range 1 MHz to 2.2 GHz
< +6 dBuV Preamplifier ON, Frequency Range 1 MHz to 2.2 GHz
Apply for R3162
< -100 dBm Preamplifier OFF, Frequency Range 1 MHz to 3.3 GHz
<-90 dBm Preamplifier OFF, Frequency Range 3.2 GHzto 8 GHz
< -105 dBm Preamplifier ON, Frequency Range 1 MHz to 3.3 GHz
Apply for R3172
< -100 dBm Preamplifier OFF, Frequency Range 1 MHz to 3.3 GHz
< -90 dBm Preamplifier OFF, Frequency Range 3.2 GHz to 26.5 GHz
< -105 dBm Preamplifier ON, Frequency Range 1 MHz to 3.3 GHz
Apply for R3182
< -100 dBm Preamplifier OFF, Frequency Range 1 MHz to 3.3 GHz
< -90 dBm Preamplifier OFF, Frequency Range 3.2 GHz to 40 GHz
< -105 dBm Preamplifier ON, Frequency Range 1 MHz to 3.3 GHz
Instruments Required:

Instruments Qty. Recommended Model

Terminator 50 Q (for R3132/3162) RNA

Terminator 50 Q (for R3172)

Terminator 50 Q (for R3182)

Rl Rr|Rr| R

Terminator 75 Q (for R3132N)
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Procedures:

5.2.21 Residual Response

Checking the CAL OUT signal level

1

2.

Connect the between the CAL OUT and RF INPUT by cable.

On the R3132 series, after preset, set controls as follows:
Center Frequency: 30 MHz

Span: 10 kHz
Reference Level: -20 dBm
RBW: 300 kHz
Input Attenuator: 0dB

Hi Sense; OFF

On the R3132 series, press PK SRCH to capture signal peak.

Check that the marker amplitude is within -20.0 dBm +0.3 dB.

If it is out of range, press as follows to perform CAL ALL:

SHIFT, 7(CAL), Cal All

After Cal All has completed, check that the marker amplitude is within -20.0
dBm +0.3 dB.

Setting the measurement conditions

5.

6.

Remove the cable and adapter from the INPUT.

Connect the terminator on the INPUT as shown Figure 5-21.
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Figure5-21 Setup of Residual Response Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

5-87



R3132 Series Spectrum Analyzer Operation Manual

5.2.21 Residual Response

5-88

On the R3132 series, after preset, set controls as follows:
Center Frequency: 2MHz

Span: 2MHz
CF Step Size: 1.9 MHz
Reference Level: -50 dBm
Input Attenuator: 0dB
RBW: 10kHz
VBW: 300 Hz

M easurement the residual response on the 1 MHz to 3 GHz for R3132/32N
M easurement the residual response on the 1 MHz to 3.3 GHz for R3162/72/82

Under preamplifier off condition

8.

10.

11

12.

PressDISPLAY, DispLine ON/OFF(ON), 1,0, 0and MHz(-dBm) to place dis-
play line at 100 dBm position.

Press SINGLE, for single sweep.

The noise level should be at least 3 dB below the display line. If it is not, it will
be necessary to reduce the Span and RBW to reduce the noise level. If the span
is reduced, reduce the CF Step to no more than 95% of the Span.

If aresidual is suspected, pressthe SINGLE again.

A residual response will persist, but a noise peak will not. Record the frequency
and amplitude of any responses above the display line.

If aresponseis marginal, verify the response amplitude as follows:

PressSHIFT, RECALL (SAVE), 1, and HzZ(ENTER) to save the setting condi-
tion.

Press REPEAT to set continuous sweep mode

Place the marker on the peak of the response in the question.
PressMKR -, MKR - CF to set marker frequency to center.

Press BW and RBW AUTO/NMN(AUTO) to set RBW auto mode.

Continue to reduce the span until a RBW of 1 kHz is reached.
PressMKR -, Peak - CF to set peak to center.

Record the frequency and amplitude of any residual response above the display
line.

PressRECAL L and Recall to recall the setting condition.
Check for residuals up to center frequency 3.29 GHz (for R3132/32N up to 2.99

GHz) using the procedure of step 6 through 9.
To change the center frequency, then press the FREQ and A keys.
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5.2.21 Residual Response

Under preamplifier on condition

13. Onthe R3132 series, pressLEVEL and Hi Sens ON/OFF(ON) to set preampli-
fier to on.

14. On the R3132 series, press DISPLAY, Disp Line ON/OFF(ON), 1, 0, 5 and
MHz(-dBm) to place display line at -105 dBm position.

15. Repeat step 5 through 12.
Following steps are applied for R3162/72/82
Under preamplifier on condition

M easurement the residual response on the 3.2 GHz to 8 GHz for R3162
M easurement the residual response on the 3.2 GHz to 7.1 GHz for R3172/82

16. Onthe R3162/72/82, set controls as follows:
Center Frequency:  3.325 GHz

Span: 50 MHz
CF Step Size: 475 MHz
RBW: 100 kHz
VBW: 300 Hz

17. Onthe R3162/72/82, pressDISPLAY, Disp Line ON/OFF(ON), 9,0and MHz
(-dBm) to place display line at -90 dBm position.

18. Repeat step 5 through 12 until the center frequency of 7.975 GHz (R3162) or
7.075 GHz (R3172/82).
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5.3 Tracking Generator Performance V erification Procedure

5.3 Tracking Generator Performance Verification Procedure

5.3.1 Absolute Output Level Accuracy

A calibrated power sensor is connected to the tracking generator output to measure the power level at 30
MHz and output level -10 dBm.

Specification:
R3132/62/72
-10dBm +0.5 dB at Center 30 MHz, output level -10 dBm.
R3132N
95 dBuV 0.5 dB at Center 30 MHz, output level 95 dBuV.
Instruments Required:

Instruments Qty. Recommended Model
Power Meter 1 NRVS
Power Sensor 1 NRVS
Power Sensor 75 Q 1* NRV-Z3

* R3132N Only

Procedures:

Setting the measurement conditions
1. Onthe power meter, perform the zeroing and calibration with power sensor.
2. Onthe power meter, set the unit into dBm mode, after calibration has done.

3. Connect the equipment as shown Figure 5-22.

T ﬁ P
/000000000

Figure 5-22 Setup of Absolute Output Level Accuracy Test
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5.3.1 Absolute Output Level Accuracy

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

M easuring the Tracking Generator Output Level

4,

On the R3132 series, after preset, set controls as follows:
Center Frequency: 30 MHz

Span Zero: Span
TG Output Level: -10dBm
TG: ON

On the power meter, set correction frequency to 30 MHz.

Record the measurement value of the power meter on the performance verifica-
tion record sheet.
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5.3.2 Output Level Flatness

5.3.2 Output Level Flatness

Output level flatness is measured by RF power meter relative mode referenced to center frequency at
30 MHz, output level -10 dBm.

Specification:
+1.0dB Frequency Range 100 kHz to 1 GHz
+1.5dB Frequency Range 100 kHz to 3 GHz
Instruments Required:
Instruments Qty. Recommended Model
Power Meter 1 NRVS
Power Sensor 1 NRV-Z51
Power Sensor 75 Q 1* NRV-Z3

* R3132N Only

Procedures:

Setting the measurement conditions
1. Onthe power meter, perform the zeroing and calibration with power sensor.
2. Onthe power meter, set the unit into dBm mode, after calibration has done.

3. Connect the power sensor as shown Figure 5-23.
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Figure 5-23 Setup of Output Level Flatness Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.
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5.

6.

5.3.2 Output Level Flatness

On the R3132 series, set controls as follows.

Center Freguency: 30 MHz

Span Zero: Span
TG Output Level: -10dBm
TG: ON

On the power meter, set the correction frequency to 30 MHz.

On the power meter, set relative measurement mode.

M easuring the Tracking Generator Output Level Flatness

7.

8.

9.

10.

On the R3132 series, set center frequency to 100 kHz.
On the power meter, set the correction frequency to 100 kHz.
Record power meter reading on the performance verification record sheet.

Repeat steps 7 through 9 for each center frequency listed in Table 5-27.
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5.3.2 Output Level Flatness

Table 5-27 Output Flatness Test Setting

Center Freguency

30 MHz

100 kHz

300 kHz

1 MHz

3MHz

10 MHz

100 MHz

200 MHz

400 MHz

600 MHz

800 MHz

1GHz

1.2 GHz

14 GHz

1.6 GHz

1.8 GHz

2GHz

2.2GHz

2.2 GHz

2.4 GHz

2.6 GHz

2.8 GHz

3GHz
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5.3.3

5.3.3 Output Level Switching Accuracy

Output Level Switching Accuracy

M easure the switching accuracy of TG output attenuator, after CAL ALL performed.
Measure level of several frequency against output level -10.0 dBm as reference.

The measurement of deviation from -10 dBm point using normalize function.

When change TG output level, reference level setting also change for trace data to stay center of vertical
on the screen.

Specification:
+1.0dB Frequency Range 100 kHz to 1 GHz, TG level >-30 dBm
+2.0dB Frequency Range 100 kHz to 2.6 GHz
+3.0dB Frequency Range 100 kHz to 3 GHz
Instruments Required:
I nstruments Qty. Recommended Model
RF Cable BNC(m)-BNC(m) 3 MI1-09
RF Cable BNC(m)-BNC(m) 75 Q 1* DCB-FFA701X01
Adapter N(m)-BNC(f) 1
Adapter N(m)-BNC(f) 75 Q 1

* R3132N Only

Procedures:
Calibration
1. Onthe R3132 series, after preset, press as follows to perform auto calibration.
SHIFT, 7(CAL) and Cal All.
Initialization

2. PressSHIFT and CONFIG(PRESET).

Setting the measurement conditions

3. Connect the SMA cable from TG OUT connector to the INPUT connector as
shown Figure 5-24.
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5.3.3 Output Level Switching Accuracy
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Figure 5-24 Setup of Output Switching Accuracy Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

On the R3132 series, set controls as follows:

Center Frequency: 30 MHz

Span: Zero
Reference level: -5dB
dB/div: 1 dB/div
RBW: 30 kHz
VBW: 10 Hz
TG Output Level: -10dBm
TG: ON

On the R3132 series, press as follows to set normalized mode to on.

TG and Execute Normalize.

M easuring the Tracking Generator Output Level

6.

7.

10.

On the R3132 series, set TG output level to 0 dBm and reference level to 5 dBm.
On the R3132 series, press MKR to activate marker.

On the R3132 series, press SINGLE for single sweep.

Record the level of marker on the performance verification record sheet.

Repeat 6 through 9 each TG output level and reference level listed in Table 5-28.
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5.3.3 Output Level Switching Accuracy

Table 5-28 TG Output Level Switching Accuracy Test Setting (1)

Center Freguency OUt(%lg;)ev o Refer(((ajné:ril)_ evel
30 MHz -10.0 -5.0
0.0 5.0
-14.9 -9.9
-15.0 -10.0
-19.9 -14.9
-20.0 -15.0
-30.0 -25.0
-40.0 -35.0
-50.0 -45.0

11. Repeat 2 through 9 for each center frequency listed in Table 5-29.

Table 5-29 TG Output Level Switching Accuracy Test Setting (2) (1 of 5)

Output Level Reference Level

Center Freguency (dBm) (dBm)
100 kHz -10.0 -5.0
0.0 5.0

-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
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5.3.3 Output Level Switching Accuracy

Table 5-29 TG Output Level Switching Accuracy Test Setting (2) (2 of 5)

Output Level Reference Level

Center Fregquency (dBm) (dBm)
1 MHz -10.0 -5.0
0.0 5.0
-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
10 MHz -10.0 -5.0
0.0 5.0
-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
200 MHz -10.0 -5.0
0.0 5.0
-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
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Table 5-29 TG Output Level Switching Accuracy Test Setting (2) (3 of 5)

5.3.3 Output Level Switching Accuracy

Output Level Reference Level

Center Freguency (dBm) (dBm)
400 MHz -10.0 -5.0
0.0 5.0
-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
600 MHz -10.0 -5.0
0.0 5.0
-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
800 MHz -10.0 -5.0
0.0 5.0
-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
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5.3.3 Output Level Switching Accuracy

Table 5-29 TG Output Level Switching Accuracy Test Setting (2) (4 of 5)

Output Level Reference Level

Center Fregquency (dBm) (dBm)
1 GHz -10.0 -5.0
0.0 5.0
-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
1.5GHz -10.0 -5.0
0.0 5.0
-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
2GHz -10.0 -5.0
0.0 5.0
-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
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Table 5-29 TG Output Level Switching Accuracy Test Setting (2) (5 of 5)

5.3.3 Output Level Switching Accuracy

Output Level Reference Level

Center Freguency (dBm) (dBm)
25GHz -10.0 -5.0
0.0 5.0
-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
3.0GHz -10.0 -5.0
0.0 5.0
-14.9 -9.9

-15.0 -10.0

-19.9 -14.9

-20.0 -15.0

-30.0 -25.0

-40.0 -35.0

-50.0 -45.0
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5.3.4 Harmonic Distortion

5.3.4 Harmonic Distortion
The measurement for tracking generator harmonic spurious outputs.

Thetracking generator output is connected to the input of a spectrum analyzer, then set to several different
frequencies as the amplitude of the second harmonics relative to the fundamental is measured at each fre-
quency.

Specification:
<-20 dBc (output level -10 dBm)
Instruments Required:

I nstruments Qty. Recommended Model
Spectrum Analyzer 1 R3267
RF Cable SMA(m)-SMA(m) 1 A01002
Minimum Loss Pad 1* HP11852B
Adapter N(m)-SMA(f) 2

* R3132N Only

Procedures:
Setting the measurement conditions

1. Connect the R3132 series and spectrum analyzer as shown in Figure 5-25.
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Figure 5-25 Setup of Harmonic Distortion Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.

5-102



R3132 Series Spectrum Analyzer Operation Manual

5.3.4 Harmonic Distortion

M easuring the Harmonic Distortion

2.

On the R3132 series, after preset, set controls as follows:
Center Frequency: 100 kHz

Span: Zero
RBW: 1kHz
TG: ON

TG Output Level: -10dBm

On the spectrum analyzer, after preset, set controls as follows:
Center Frequency: 350 kHz

Span: 600 kHz

Reference level: 0dBm

On the spectrum analyzer, press SINGL E for single sweep.

Measure the level difference of signa between fundamental and second har-
monic signal.

Record measured level difference on the performance verification record sheet.
Repeat step 2 through 6 for each setting listed in Table 5-30.

Record maximum data on the performance verification record sheet as resullt.
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5.3.4 Harmonic Distortion

5-104

Table 5-30 Harmonic Distortion Test Setting

For R3132 series For spectrum analyzer
Center Frequency Center Frequency Span
100 kHz 350 kHz 600 kHz
200 kHz 350 kHz 600 kHz
500 kHz 750 kHz 600 kHz
1MHz 3.5MHz 6 MHz
2MHz 3.5MHz 6 MHz
5MHz 7.5MHz 6 MHz
10 MHz 35MHz 60 MHz
20 MHz 35 MHz 60 MHz
50 MHz 75 MHz 60 MHz
100 MHz 350 MHz 600 MHz
200 MHz 350 MHz 600 MHz
500 MHz 750 MHz 600 MHz
1GHz 3.5GHz 6 GHz
15GHz 3.5GHz 6 GHz
2GHz 3.5GHz 6 GHz
25GHz 3.5GHz 6 GHz
3 GHz 3.5GHz 6 GHz
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5.3.5 Non Harmonic Distortion

5.3.5 Non Harmonic Distortion

Measure the level difference between fundamental signal and distortion signal except for second harmonic

using spectrum analyzer.
Specification:

<-30 dBc (output level -10 dBm)
Instruments Required:

Instruments Qty. Recommended Model
Spectrum Analyze 1 R3267
RF Cable SMA(m)-SMA (m)x 1 A01002
Minimum Loss Pad 1* HP11852B
Adapter N(m)-SMA(f) 2

Procedures:

Setting the measurement conditions

* R3132N Only

1. Connect the R3132 series and spectrum analyzer as shown in Figure 5-26.
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Figure 5-26 Setup of Non Harmonic Distortion Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.
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5.3.5 Non Harmonic Distortion
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On the R3132 series, after preset, set controls as follows:
Center Frequency: OHz

Span: Zero
RBW: 10 MHz
TG: ON

TG Output Level: -10dBm

On the spectrum analyzer, after preset, set controls as follow:
Stop Frequency: 6 GHz

M easuring the Non Harmonic Distortion

4,

On the R3132 series, press A key, to set center frequency by 10 MHz step up to
3 GHz.

Capture the biggest distortion signal except second harmonic signal.

Record the level difference between fundamental signal and biggest distortion
signal on the performance verification record sheet.
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5.3.6 TG Leakage
536 TG Leakage

Measure the leakage of TG signal by measuring R3132 series noise level.

TG output and RF input are terminated.

Specification:

R3132/62/72
< -100 dBm (Input attenuator O dB)
R3132N
< 7 dBuV (Input attenuator O dB)
Instruments Required:
Instruments Qty. Recommended Model
Terminator 50 Q (for R3132, R3162) 1 RNA
Terminator 75 Q (for R3132N) 1
Procedures:
Setting the measurement conditions
1. Connect the terminators as shown in Figure 5-27.
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Figure5-27 Setup of TG Leakage Test

CAUTION: Use only 75 Q cables, connectors, or adapters on R3132N, or damage
to the input connector will occur.
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5.3.6 TG Leakage

2. Onthe R3132 series, after preset, set controls as follows:
Start Frequency: 30 MHz
Stop Frequency: 3.0GHz
Sweep Time: 20 sec
RBW: 1kHz
VBW: 10Hz
Reference Level: -60 dBm
TG: ON
TG Output Level: 0dBm
(Ignore UNCAL message under above setting condition)

Measuring the TG Leakage

3. Onthe R3132 series, press SINGLE for single sweep.

4. OntheR3132 series, after single sweep has completed, press PK SRCH for cap-
ture the peak signal.

5. Record the measurement data on the performance verification record sheet.
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5.4 Performance Verification for OPT73 (FM Demodulation)

5.4 Performance Verification for OPT73 (FM Demodulation)

5.4.1

Offset Error (Internal Mixer Mode)

This section describes how to measure the difference between the frequency output from the frequency
generator and the frequency reading on FM Demod.

In the R3132 series, the frequency is phase locked on the signal generator’s 10 MHz reference signal.
Specification:

< (4% of the screen display range + K + Frequency reading x Frequency reference accuracy)

K: 8kHz (Screen display range: 2.5 MHz to 250 kHz)
2 kHz (Screen display range: 100 kHz to 10 kHz)

Instruments Required

Instruments Qty. Recommended M odel
Signal Generator 1 SMT02
Minimum Loss Pad 1"t | HP11852B
RF Cable BNC(m)-BNC(m) 1 MI-09
RF Cable SMA(m)-SMA(m) 1 | A01002
Adapter N(m)-SMA(f) 2
Adapter SMA (f)-SMA(f) 12

Procedures:

Setting the measurement conditions

*1 R3132N Only
*2 R3182 Only

1. Connect the instruments as shown in Figure 5-28.
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Figure 5-28 Setup for Checking the Offset Error (Internal Mixer Mode)
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5.4.1 Offset Error (Internal Mixer Mode)

2.  Setthesignal generator asfollows:

Fregquency: 30 MHz
Output level: 0dBm

3. Set the R3132 series as shown below after the preset:
Center frequency: 30 MHz
Frequency offset: -30 MHz

4. Perform an FM Demod calibration for the R3132 series as shown below:
UTILITY, FM Demod, Demod Cal and All.

5. Pressthe RETURN key after the calibration finishes.

6. Set VBW used for the R3132 seriesto 10 Hz.

7. Pressthe MKR key to display the marker.

8.  Set the frequency range as shown below.
UTILITY and Range.

9. Setsthe frequency range listed in the performance verification sheet.

10. Press the SINGLE key to read the marker frequency in absolute value, and
record it on the verification sheet.

11. Repeat steps 9 through 10 for each frequency range.
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5.4.2 Linearity Error (Internal Mixer Mode)

5.4.2 Linearity Error (Internal Mixer Mode)

This section describes how to measure the linearity error: set a total of two different signal frequencies,
and take the difference between the signal generator and the frequency obtained from the FM Demod func-
tion for each frequency. The linearity error is measured using the delta marker function.

In the R3132 series, the frequency is phase locked on the signal generator’s 10 MHz reference signal.
Specification:

< (2% of the screen display range)
Instruments Required

Instruments Qty. Recommended Model
Signal Generator 1 SMTO02
Minimum Loss Pad 1" | HP118528
RF Cable BNC(m)-BNC(m) 1 MI-09
RF Cable SMA(m)-SMA(m) 1 | A01002
Adapter N(m)-SMA(f) 2
Adapter SMA (f)-SMA(f) 12

*1 R3132N Only
*2 R3182 Only

Procedures:

1. Connect the instruments as shown in Figure 5-29.
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Figure 5-29 Setup for Checking the Linearity Error (Internal Mixer Mode)

2. Setthesignal generator asfollows:
Output level: 0dBm
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5.4.2 Linearity Error (Internal Mixer Mode)
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10.

11

12.

13.

14.

15.

16.

17.

18.

Set the R3132 series as shown below after the preset:
Center frequency: 30 MHz

Perform an FM Demod calibration for the R3132 series as shown below:
UTILITY, FM Demod, Demod Cal and All.

Pressthe RETURN key after the calibration finishes.

Set VBW used for the R3132 series to 10 Hz.

Set Trace B to Write as shown below.

TRACE, Trc Menu A/B(B) and Write B.

Press Trc Menu A/B(A) to return the trace menu to A.

Execute the delta marker function as shown below.

MKR, Delta and MKR Trace A/B(B).

Set the frequency range as shown below.

UTILITY and Range.

Sets the frequency range listed in the performance verification sheet.

Set thefirst frequency setting value of the signal generator that correspondsto the
frequency range listed in Table 5-31 and set in step 11 to the signal generator.

Pressthe TRACE and Write A keysto set the trace A to Write.
Press the SINGL E key to perform the sweep only once.
Pressthe TRACE and View A keysto set the trace A to the preset mode.

Set the second frequency setting value of the signal generator that corresponds to
the frequency rangelisted in Table 5-31 and set in step 11 to the signal generator.

Press the SINGLE key to perform the sweep only once, and then record the
marker frequency reading on the performance verification sheet.

Repeat steps 10 through 17 for each frequency range.
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Table 5-31 Relationship Between the Frequency Range and Signal Generator Frequency Setting
(Used on the R3132 Series)

5.4.2 Linearity Error (Internal Mixer Mode)

Range Signal generator Signal generator
1st Frequency 2nd Frequency
1kHz/ 29.996 MHz 30.004 MHz
2.5kHz/ 29.99 MHz 30.01 MHz
5kHz/ 29.98 MHz 30.02 MHz
10 kHz/ 29.96 MHz 30.04 MHz
25 kHz/ 29.9 MHz 30.1 MHz
50 kHz/ 29.8 MHz 30.2 MHz
100 kHz/ 29.6 MHz 30.4 MHz
250 kHz/ 29 MHz 31 MHz
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5.4.3 Offset Error (External Mixer Mode)

5.4.3

5-114

Offset Error (External Mixer Mode)

This section describes how to measure an offset error: measure the difference between the center frequency
and the FM Demod frequency reading after the signal generator frequency hasbeen set to the external mix-
er's|F frequency.

In the R3132 series, the frequency is phase locked on the signal generator’s 10 MHz reference signal.
Specification:
< (4% of the screen display range + K + Frequency reading x Frequency reference accuracy)

K: 128 kHz (Screen display range: 500 MHz to 5 MHz)
8 kHz (Screen display range: 2.5 MHz to 250 kHz)
2 kHz (Screen display range: 100 kHz to 10 kHz)

Instruments Required

Instruments Qty. Recommended Model
Signal Generator 1 SMT02
RF Cable BNC(m)-BNC(m) 1 | MI-09
RF Cable SMA(m)-SMA(m) 1 | A01002
Adapter N(m)-SMA(f) 1

Procedures:
Setting the measurement conditions

1. Connect the instruments as shown in Figure 5-30.

0)

| — |
Ty T

ol TTTTTT o

]

\O

‘

Figure 5-30 Setup for Checking the Offset Error (External Mixer Mode)

2. Setthesignal generator asfollows:

Frequency: 421.4 MHz
Output level: -50 dBm
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5.4.3 Offset Error (External Mixer Mode)

3. Settheexternal mixer mode as shown below after the R3132 series has been pre-
Set:

FREQ, /2 moreand Mixer INT/EXT (EXT).

4.  Set the R3132 series as shown below:

Center frequency: 21.75 GHz
Frequency offset;-  -21.75 GHz

5. Perform an FM Demod calibration for the R3132 series as shown below:
UTILITY, FM Demod, Demod Cal and All.

6. Pressthe RETURN key after the calibration finishes.

7.  Set VBW used for the R3132 seriesto 10 Hz.

8. Pressthe MKR key to display the marker.

9. Set the frequency range as shown below.
UTILITY and Range.

10. Setsthe frequency range listed in the performance verification sheet.

11. Press the SINGLE key to read the marker frequency in absolute value, and
record it on the verification sheet.

12. Repeat steps 10 through 11 for each frequency range.
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54.4 Linearity Error (External Mixer Mode)

This section describes how to measure the linearity error: set a total of two different signal frequencies,
and take the difference between the signal generator and the frequency obtained from the FM Demod func-
tion for each frequency. The linearity error is measured using the delta marker function.

In the R3132 series, the frequency is phase locked on the signal generator’s 10 MHz reference signal.
Specification:

< (2% of the screen display range)
Instruments Required

Instruments Qty. Recommended Model
Signal Generator 1 SMTO02
RF Cable BNC(m)-BNC(m) 1 MI-09
RF Cable SMA(m)-SMA(m) 1 A01002
Adapter N(m)-SMA(f) 1

Procedures:

1. Connect the instruments as shown in Figure 5-31.

0)

ol TTTTTT o

| — |
Ty T

\O

Figure 5-31 Setup for Checking the Linearity Error (External Mixer Mode)

2. Setthesignal generator asfollows:
Output level: 50 dBm

3. Settheexternal mixer mode as shown bel ow after the R3132 series has been pre-
Set:

FREQ, 1/2 more and Mixer Int/Ext (Ext).

4, Set the R3132 series as shown below:
Center frequency: 21.75 GHz
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

5.4.4 Linearity Error (External Mixer Mode)

Perform an FM Demod calibration for the R3132 series as shown below:
UTILITY, FM Demod, Demod Cal and All.

Pressthe RETURN key after the calibration finishes.

Set VBW used for the R3132 seriesto 10 Hz.

Set Trace B to Write as shown below.

TRACE, Trc Menu A/B(B) and Write B.

Press Trc Menu A/B(A) to return the trace menu to A.

Execute the delta marker function as shown below.

MKR, Delta and MKR Trace A/B(B).

Set the frequency range as shown below.

UTILITY and Range.

Sets the frequency range listed in the performance verification sheet.

Set thefirst frequency setting value of the signal generator that correspondsto the
frequency range listed in Table 5-32 and set in step 12 to the signal generator.

Pressthe TRACE and Write A keysto set the trace A to Write.
Pressthe SINGL E key to perform the sweep only once.
Pressthe TRACE and View A keysto set the trace A to the preset mode.

Set the second frequency setting value of the signal generator that corresponds to
the frequency rangelisted in Table 5-32 and set in step 12 to the signal generator.

Press the SINGLE key to perform the sweep only once, and then record the
marker frequency reading on the performance verification sheet.

Repeat steps 11 through 18 for each frequency range.
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5.4.4 Linearity Error (External Mixer Mode)
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Table 5-32 Relationship Between the Frequency Range and Signal Generator Frequency Setting
(Used on the R3132 Series)

Range Signal generator Signal generator
1st Frequency 2nd Frequency
1kHz/ 421.396 MHz 421.404 MHz
2.5kHz/ 421.39 MHz 421.41 MHz
5kHz/ 421.38 MHz 421.42 MHz
10 kHz/ 421.36 MHz 421.44 MHz
25 kHz/ 421.3 MHz 421.5 MHz
50 kHz/ 421.2 MHz 421.6 MHz
100 kHz/ 421 MHz 421.8 MHz
250 kHz/ 420.4 MHz 422.4 MHz
500 kHz/ 423.4 MHz 419.4 MHz
1 MHz/ 425.4 MHz 417.4 MHz
2.5 MHz/ 431.4 MHz 411.4 MHz
5MHz/ 441.4 MHz 401.4 MHz
10 MHz/ 461.4 MHz 381.4 MHz
25 MHz/ 521.4 MHz 321.4 MHz
50 MHz/ 621.4 MHz 221.4 MHz
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5.5 Performance Verification Record Sheet

55 Performance Verification Record Sheet

Performance Verification Record Sheet

Report Number:

Customer Name:

Address:

Description:

Model Number:

Serial Number:

Asset Number:

I+

Testing Environment: °C/ % + % RH

Verification Date:

Due Date:

Equipment Used:
Model No. Description Trace No. Cal Due Date

Test Officer Head of Laboratory

Date: Date:
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5.5 Performance V erification Record Sheet

(1) Frequency Reference Output Accuracy

Specification Result
Test Data
. Measured .
Min. (Hz) Value Max. (Hz) Pass/Fail
30 MHz 29.99994 30.00006
30 MHz (OPT20) 29.999997 30.000003
(2) Cdlibration Signal Amplitude Accuracy
Specification Result
Test Data
Min. (H2) Meaaured Max. (H2) Pasy/Fail
-20 dBm -20.3 -19.7
(3) Displayed Average Noise Level
Test Data Specification Result
Center Frequency
Preamplifier (MHz) Min. (dBm) Meas(‘(‘jrsn \)’a'“e Max. (dBm) | Pass/Fail

OFF 10.1 N/A -117.0
101 N/A -116.8
501 N/A -116.0
1001 N/A -115.0
1501 N/A -114.0
2001 N/A -113.0
2999 N/A -111.0
ON 1 N/A -132.0
10.1 N/A -132.0
101 N/A -131.7
501 N/A -130.5
1001 N/A -129.0
1501 N/A -127.5
2001 N/A -126.0
2999 N/A -123.0
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* For the R3132N

5.5 Performance Verification Record Sheet

Test Data Center E Specification Result
enter Frequency
Preamplifier (MH2) ( d'\éul\?) Meaa‘éef\xa"“e ( d'\gix\}) Pass/Fail
OFF 10.1 N/A -6.0
101 N/A -5.8
501 N/A -5.0
1001 N/A -4.0
1501 N/A -3.0
2001 N/A -2.0
2999 N/A -1.0
ON 1 N/A -21.0
10.1 N/A -21.0
101 N/A -20.7
501 N/A -195
1001 N/A -18.0
1501 N/A -16.5
2001 N/A -15.0
2999 N/A -12.0
e For the R3162 only
Test Data Center E Specification Result
enter Frequency
Preamplifier (MH2) (g"érr;) Measzggﬁn\)’a"“e (Z/I;Xrﬁ) Pass/Fail
OFF 4000 N/A -113.0
5000 N/A -112.5
6000 N/A -112.0
7000 N/A -1115
8000 N/A -111.0
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e For the R3172 only
Test Data Specification Result
” Frequency Band : Measured Value Max. .
Preamplifier Min. (dBm) (dBm) (dBm) Pass/Fall
OFF 3.2GHzt07.1 GHz N/A -112.0
7 GHz to 14.7 GHz N/A -111.0
14.5 GHz to 22 GHz N/A -107.0
22 GHz t0 26.5 GHz N/A -104.0
e For the R3182 only
Test Data Specification Result
. Frequency Band . Measured Value Max. .
Preamplifier Min. (dBm) (dBm) (dBm) Pass/Fall
OFF 3.2GHzt07.1 GHz N/A -114.0
7 GHz to 14.7 GHz N/A -112.0
145 GHz to 27 GHz N/A -110.0
26.5 GHz to 30 GHz N/A -107.0
29.5 GHz to 40 GHz N/A -106.0
(4) Resolution Bandwidth Switching Uncertainty
Test Data Specification Result
RBW (Hz) | SpanSatiing(Hz) | Min. (dB) Measggjn \)’a'“e Max. (dB) | Pass/Fail
300 k 1M Ref. 0 (Ref.) Ref.
3M 5M -0.5 +0.5
1M 2M -0.5 +0.5
100 k 200 k -0.5 +0.5
30k 50 k -0.5 +0.5
10k 20k -0.5 +0.5
3k 5k -0.5 +0.5
1k 2k -0.5 +0.5
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5.5 Performance Verification Record Sheet

(5) Resolution Bandwidth Accuracy and Selectivity
¢ Resolution Bandwidth Accuracy

Test Data Specification Result
RBW (Hz) | SpanSetting(Hz) | Min. (H2) Meas‘zﬁg)va'”e Max. (Hz) | Pass/Fail
3M 5 M 225M 375M
M oM 0.8 M 12M
300k 500 k 240k 360 k
100k 200k 80 k 120k
30K 50K 24K 36K
10k 20K 8k 12k
3k 5k 24K 36k
1k 2k 0.8k 12k
300 (OPT27) 1k 240 360
100 (OPT27) 1k 80 120
30 (OPT27) 1K 2 36

« Resolution Bandwidth Selectivity

Test Data Meas%r:;l)Val ue Specification Result

RBW (Hz) Spar(‘:g“ "0 | 60dB | 3dB | Min | Actua | Max. PFaaIST/
M 25 M N/A 15
1M 20 M N/A 15
300k 5M N/A 15
100k oM N/A 15
30k 500 k N/A 15
10K 200 k N/A 15
3k 50 k N/A 15
1k 20 k N/A 15
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5.5 Performance V erification Record Sheet

(6) QP Bandwidth Accuracy

Test Data Specification Result
RBW (Hz) Spar(‘:g“ "9 | Min. (H) \'>" ;j:ér:g) Max.(Hz) | PassFail
M oM 08M T2M
120k 200k 96k 144k
9k 20k 8.2k 108k
200 (OPT27) 1k 160 240
(7) IF Gain Uncertainty
. RBW=3MHz
Setting Test Data Specification Result
RBW (H2) szeger(‘fj”;ri) Min (dB) \'>" ;ji[jeg) Max. (dB) Pass/Fail
3M 10 05 705
20 05 105
30 05 105
4.0 05 105
50 05 105
6.0 05 105
70 05 105
80 05 105
9.0 05 105
1100 05 105
-20.0 05 105
1300 05 105
2400 05 105
-50.0 05 105
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. RBW = 300kHz
Setting Test Data Specification Result
RBW (H2) szeger(‘fj”;ri) Min (dB) \'>" ;ji’(’fg) Max. (dB) Pass/Fail
300 k 10 05 705

20 05 105
30 05 105
4.0 05 105
50 05 105
6.0 05 105
70 05 105
80 05 105
9.0 05 105
-10.0 05 105
-20.0 05 105
-30.0 05 105
-40.0 05 105
-50.0 05 105
. RBW=1KHz
Setting Test Data Specification Result
RBW (H2) L':ve;er(fj”;ri) Min (dB) \9" alejz‘gjeg) Max. (dB) Pas/Fail
Tk 10 05 705
20 05 105
30 05 105
4.0 05 105
50 05 105
6.0 05 105
70 05 105
80 05 105
9.0 05 105
1100 05 105
-20.0 05 105
-30.0 05 105
-40.0 05 105
'50.0 05 105
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5.5 Performance V erification Record Sheet

(8) Input Attenuator Switching Accuracy

* For the R3132
R3132 Setting Specification Result
Attenuator Reference Measured . Actual .
(dB) Level (@Bm) | vaue(@dm) | MM @B | Ve sy | M (@B) | PassFal
0 -40 -0.3 +0.3
10 -30 - 0 (Ref) -

20 -20 -0.3 +0.3

30 -10 -0.3 +0.3

40 0 -0.3 +0.3

50 +10 -0.3 +0.3

* For the R3132N
R3132N Setting Specification Result
Attenuator Reference Measured . Actual .
(dB) Level (@Bm) | vaue(@dm) | MM | Ve sy | M (@B) | PassFal
0 -40 -0.3 +0.3
10 -30 - 0 (Ref) -

20 -20 -0.3 +0.3

30 -10 -0.3 +0.3

40 0 -0.3 +0.3

50 +10 -0.3 +0.3
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e Forthe R3162
R3162 Setting Specification Result
A“(egg;‘tor Lz/eéez‘;’;i) Vﬁ{‘f&‘éﬁ} | min@e) |, QS;“@'B) Max. (dB) | PassFail

0 -40 -0.3 +0.3

5 -35 -0.3 +0.3

10 -30 - 0 (Ref) -

15 -25 -0.3 +0.3

20 -20 -0.3 +0.3

25 -15 -0.3 +0.3

30 -10 -0.3 +0.3

35 -5 -0.3 +0.3

40 0 -0.3 +0.3

45 +5 -0.3 +0.3

50 +10 -0.3 +0.3

e Forthe R3172/82
Measurement a center frequency of 4 GHz
Specification
R3172/82 Setting Result
Switching Accuracy Step to Step Accuracy
Att(egllajit > Live;er(i'gﬁ) Spec. (dB) VaAl Séu(?ils) Spec. (dB) v:ﬁ SZ;U(ZIB) Pass/Fail

10 -50 0 (Ref) 0 (Ref) 0

20 -40 2 +1.1

30 -30 2 1.1

40 -20 2 1.1

50 -10 2 1.1

60 0 2 1.1

70 +10 2 1.1
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5.5 Performance V erification Record Sheet

e Forthe R3172/82
Measurement a center frequency of 15 GHz

Specification
R3172/82 Setting Result
Switching Accuracy Step to Step Accuracy
Attgquﬁt > szeglea]acri) Spec. (dB) VaAI\ S;u(?jls) Spec. (dB) VaIA uccteu(?le) PassFal
10 -50 0 (Ref) 0 (Ref) 0
20 -40 125 +1.3
30 -30 125 +1.3
40 -20 2.5 1.3
50 -10 125 +1.3
60 0 125 +1.3
70 +10 2.5 1.3
» For the R3172/82
M easurement a center frequency of 18 GHz
Specification
R3172/82 Setting Result
Switching Accuracy Step to Step Accuracy
Att(egll;;ﬂ > ste;er(zgfq) Spec. (dB) VaAl Séu(?ils) Spec. (dB) v:ﬁ SZ;U(ZIB) Pass/Fail
10 -50 0 (Ref) 0 (Ref) 0
20 -40 +35 1.8
30 -30 +35 1.8
40 -20 135 +1.8
50 -10 +35 1.8
60 0 +35 1.8
70 +10 135 +1.8
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5.5 Performance Verification Record Sheet

(9) Scale Fidelity
«  1dB/div Scale Fidelity

Incremental Error
Setting Specification Result
Specification

dB from . .

et oy @) | vae(®) | (@ | (@) | vesews) | @ | P
0 - 0 (Ref) - - 0 (Ref) -
-1 -1.2 -0.8 -0.2 +0.2
-2 24 -16 -0.2 +0.2
-3 -3.6 -24 -0.2 +0.2
-4 -4.8 -3.2 -0.2 +0.2
-5 -6.0 -4.0 -0.2 +0.2
-6 -7.0 -5.0 -0.2 +0.2
-7 -8.0 -6.0 -0.2 +0.2
-8 -9.0 -7.0 -0.2 +0.2
-9 -10.0 -8.0 -0.2 +0.2
-10 -11.0 -9.0 -0.2 +0.2

» 10 dB/div Scale Fidelity

Incremental Error

Setting Specification Result
Specification
dB from . .
et oy @B | vae(®) | (@ | (@) | veses) | @ | P
0 - 0 (Ref) - - 0 (Ref) -

-10 -11.0 -9.0 -1.0 +1.0
-20 -21.5 -185 -1.0 +1.0
-30 -31.5 -28.5 -1.0 +1.0
-40 -41.5 -38.5 -1.0 +1.0
-50 -51.5 -48.5 -1.0 +1.0
-60 -61.5 -58.5 -1.0 +1.0
-70 -71.5 -68.5 -1.0 +1.0
-80 -81.5 -78.5 -1.0 +1.0
-90 -91.5 -88.5 -1.0 +1.0
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e Linear Scale Fidelity

Signal Level (Nominal) Specification Result
div. from Min. Measured Max. .
Reference Level (dB) (mV) Value (mV) (mV) Pass/Fail
0 0 - -
1 -0.92 190.06 212.42
2 -1.94 167.70 190.06
3 -3.10 145.34 167.70
4 -4.44 122.98 145.34
5 -6.02 100.62 122.98
6 -7.96 78.26 100.62
7 -10.46 55.90 78.26
8 -13.98 33.54 55.90
9 -20.00 11.18 3354
(10) Residua FM
Measured Vaue Specification Result
. 3dB FM . Calculated .
Marker Reading Siope Deviation Min (Hz) Value (H2) Max (Hz) | PasyFail
Af Alevel N/A 60
(11) Noise Sideband
Specification Result
Center Offset
Frequency (Hz) Span (H2) Frequency (Hz) Min Vl\gliaeskj(;gd o Max Pass/Fil
(dBc/Hz) (dBc/Hz)
Hz)
10G 50 k 20k N/A -105
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(12) Image, Multiple, and Out of Band Response

Center Fregggg;:ly of Specification Result
Frfglﬁegcy G(egi i‘t)or Min. (dB) \9" alejz‘gjeg) Max. (dB) Pas/Fail

2 1.9572 N/A -70

2 1.1572 N/A -70

2 10.5228 N/A -70

2 8.2614 N/A -70
Apply for R3162

55 6.3428 N/A -70

8 7.1572 N/A -70

8 3.7893 N/A -70
Apply for R3172

55 6.3428 N/A -70

55 11.4214 N/A -70

55 17.3428 N/A -70

55 23.2642 N/A -50

12 12.8428 N/A -70

12 5.7893 N/A -70

12 18.2107 N/A -60

12 24.4214 N/A -50

21 21.8428 N/A -60

21 6.71907 N/A -70

21 13.8595 N/A -70

24.4 25.2428 N/A -50

24.4 5.78395 N/A -70

24.4 11.9893 N/A -70

24.4 18.19465 N/A -60
Apply for R3182

55 6.3428 N/A -70

55 11.4214 N/A -70

55 17.3428 N/A -70

55 23.2642 N/A -65

12 12.8428 N/A -70

12 5.7893 N/A -70

12 18.2107 N/A -65

12 24.4214 N/A -65

21 21.8428 N/A -65
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Center Fregg;;:ly of Specification Result
Fr{ﬁﬂi‘}"y G?gﬂ 2;‘” Min. (dB) \'>" ;j:‘é’(’fg) Max. (dB) Pass/Fail
21 6.71907 N/A -70
21 13.8595 N/A -70
24.4 25.2428 N/A -65
24.4 5.78395 N/A -70
24.4 11.9893 N/A -70
24.4 18.19465 N/A -65
28 28.8428 N/A -60
28 6.89465 N/A -70
28 13.7893 N/A -70
28 20.89465 N/A -65
35 35.8428 N/A -50
35 6.91572 N/A -70
35 11.5262 N/A -70
35 23.19287 N/A -65
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(13) Frequency Readout Accuracy and Frequency Counter Accuracy

» Freguency Readout Accuracy

5.5 Performance Verification Record Sheet

Center Specification Result
Frequency Frequ&n ﬁy Span M easured
(GH2) (MHz) Min.(GHD) | \die erg | Max-(GHD) Pass/Fail
2 1 1.999985 2.000015
2 10 1.99989 2.00011
2 20 1.99976 2.00024
2 100 1.9989 2.0011
2 1000 1.990 2.010
Apply for R3162/72/82
5 1 4.999979 5.000021
5 10 4.99988 5.00012
5 20 4.,99975 5.00025
5 100 4.9989 5.0011
5 1000 4.990 5.010
Apply for R3172/82
11 1 10.999977 11.000033
11 10 10.99987 11.00013
11 20 10.99974 11.00026
11 100 10.9989 11.0011
11 1000 10.990 11.010
18 1 17.999953 18.000047
18 10 17.99985 18.00015
18 20 17.99972 18.00028
18 100 17.9989 18.0011
18 1000 17.990 18.010
Apply for R3182
35 1 34.999919 35.000081
35 10 34.99982 35.00018
35 20 34.99969 35.0003
35 100 34.9988 35.0012
35 1000 34.990 35.010
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¢ Frequency Counter Accuracy

Specification Result
Center Freguency Freg;::cy
. Measured .
(GH2) (MH2) Min.(GH2) | \dieong | Max(GH2) | PassFa
2 1 1.999995999 2.000004001
Apply for R3162/72/82
5 | 1 | 4999989999 | | 5000010001 |
Apply for R3172/82
11 10.999977999 11.000022001
18 17.999963999 18.000036001
Apply for R3182
35 1 34.999929999 | | 35.000070001
(14) Second Harmonic Distortion
Test Data Specification Result
Fundamental Second Harmonic Min. Measured Value Max. Pass/Fil
Frequency (GHz) Frequency (GHz) (dBc) (dBc) (dBc)
15 3.0 N/A -80
1.9 3.8 N/A -80
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(15) Frequency Response

Frequency Range 9 kHz to 3.3 GHz

5.5 Performance Verification Record Sheet

Specification™* Result

Preamplifier Teﬁtl_l?ata _ Measured .

(MH2) Min. (dB) Value (dB) Max. (dB) Pasy/Fail
OFF 100 -0.5 +0.5
200 -0.5 +0.5
300 -0.5 +0.5
400 -0.5 +0.5
500 -0.5 +0.5
600 -0.5 +0.5
700 -0.5 +0.5
800 -0.5 +0.5
900 -0.5 +0.5
1000 -0.5 +0.5
1100 -0.5 +0.5
1200 -0.5 +0.5
1300 -0.5 +0.5
1400 -0.5 +0.5
1500 -0.5 +0.5
1600 -0.5 +0.5
1700 -0.5 +0.5
1800 -0.5 +0.5
1900 -0.5 +0.5
2000 -0.5 +0.5
2100 -0.5 +0.5
2200 -0.5 +0.5
2300 -0.5 +0.5
2400 -0.5 +0.5
2500 -0.5 +0.5
2600 -0.5 +0.5
2700 -0.5 +0.5
2800 -0.5 +0.5
2900 -0.5 +0.5
3000 -0.5 +0.5
3100 -2.0 +2.0
3200 -2.0 +2.0

*1 Onthe R3172/82, specificationis+0.6 dB (100 kHz - 3.0 GHz) or +1.5 dB (9 kHz - 3.3 GHz).

5-135



R3132 Series Spectrum Analyzer Operation Manual

5.5 Performance V erification Record Sheet

Frequency Range 9 kHz to 3.3 GHz (Hi-sense)

Specification Result
Preamplifier Teﬁtl_l?ata Measured

(MHz) Min. (dB) Valte (dB) Max. (dB) Pass/Fail
ON 100 -1.0 +1.0
200 -1.0 +1.0
300 -1.0 +1.0
400 -1.0 +1.0
500 -1.0 +1.0
600 1.0 +1.0
700 -1.0 +1.0
800 -1.0 +1.0
900 1.0 +1.0
1000 -1.0 +1.0
1100 -1.0 +1.0
1200 1.0 +1.0
1300 -1.0 +1.0
1400 -1.0 +1.0
1500 1.0 +1.0
1600 -1.0 +1.0
1700 -1.0 +1.0
1800 1.0 +1.0
1900 -1.0 +1.0
2000 -1.0 +1.0
2100 1.0 +1.0
2200 -1.0 +1.0
2300 -1.0 +1.0
2400 1.0 +1.0
2500 -1.0 +1.0
2600 -1.0 +1.0
2700 1.0 +1.0
2800 2.0 +2.0
2900 -2.0 +2.0
3000 2.0 +2.0
3100 2.0 +2.0
3200 -2.0 +2.0
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Frequency Range 3.2 GHz to 8 GHz for R3162

Specification Result
Preamplifier Teﬁtl_l?ata Measured
(MHz) Min. (dB) Valte (dB) Max. (dB) Pass/Fail
OFF 3400 2.0 +2.0
3500 -2.0 +2.0
3600 20 +2.0
3700 -2.0 +2.0
3800 -2.0 +2.0
3900 20 +2.0
4000 -2.0 +2.0
4100 -2.0 +2.0
4200 20 +2.0
4300 -2.0 +2.0
4400 -2.0 +2.0
4500 20 +2.0
4600 -2.0 +2.0
4700 -2.0 +2.0
4800 20 +2.0
4900 2.0 +2.0
5000 2.0 +2.0
5100 20 +2.0
5200 -2.0 +2.0
5300 2.0 +2.0
5400 20 +2.0
5500 2.0 +2.0
5600 -2.0 +2.0
5700 20 +2.0
5800 2.0 +2.0
5900 2.0 +2.0
6000 20 +2.0
6100 2.0 +2.0
6200 -2.0 +2.0
6300 20 +2.0
6400 2.0 +2.0
6500 -2.0 +2.0
6600 20 +2.0
6700 2.0 +2.0
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Specification Result
Preamplifier Teﬁl_?ata Measured

(MH2) Min. (dB) vale (dB) Max. (dB) Pass/Fail

OFF 6800 -2.0 +2.0

6900 -2.0 +2.0

7000 -2.0 +2.0

7100 -2.0 +2.0

7200 -2.0 +2.0

7300 -2.0 +2.0

7400 -2.0 +2.0

7500 -2.0 +2.0

7600 -2.0 +2.0

7700 -2.0 +2.0

7800 -2.0 +2.0

7900 -2.0 +2.0

8000 -2.0 +2.0

e Frequency Range 3.3 GHz to 7.1 GHz for R3172/82
Specification Result
Preamplifier Teﬁtl_?ata Measured

(MHz) Min. (dB) Valte (dB) Max. (dB) Pass/Fail

OFF 3400 -1.8 +1.8

3500 -1.8 +1.8

3600 -1.8 +1.8

3700 -1.8 +1.8

3800 -1.8 +1.8

3900 -1.8 +1.8

4000 -1.8 +1.8

4100 -1.8 +1.8

4200 -1.8 +1.8

4300 -1.8 +1.8

4400 -1.8 +1.8

4500 -1.8 +1.8

4600 -1.8 +1.8

4700 -1.8 +1.8

4800 -1.8 +1.8

4900 -1.8 +1.8

5000 -1.8 +1.8
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Specification Result
Preamplifier Teﬁl_?ata Measured
(MH2) Min. (dB) vale (dB) Max. (dB) Pass/Fail
OFF 5100 18 +1.8
5200 18 +1.8
5300 18 +1.8
5400 18 +1.8
5500 18 +1.8
5600 18 +1.8
5700 18 +1.8
5800 18 +1.8
5900 18 +1.8
6000 18 +1.8
6100 18 +1.8
6200 18 +1.8
6300 18 +1.8
6400 18 +1.8
6500 18 +1.8
6600 18 +1.8
6700 18 +1.8
6800 18 +1.8
6900 18 +1.8
7000 18 +1.8
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5.5 Performance V erification Record Sheet

Frequency Range 7.1 GHz to 14.7 GHz for R3172/82

Specification Result
Preamplifier Teﬁtl_l?ata Measured
(MHz) Min. (dB) Valte (dB) Max. (dB) Pass/Fail
OFF 7200 2.0 +2.0
7400 -2.0 +2.0
7600 20 +2.0
7800 -2.0 +2.0
8000 -2.0 +2.0
8200 20 +2.0
8400 -2.0 +2.0
8600 -2.0 +2.0
8800 20 +2.0
9000 -2.0 +2.0
9200 -2.0 +2.0
9400 20 +2.0
9600 -2.0 +2.0
9800 -2.0 +2.0
10000 2.0 +2.0
10200 -2.0 +2.0
10400 -2.0 +2.0
10600 2.0 +2.0
10800 -2.0 +2.0
11000 -2.0 +2.0
11200 2.0 +2.0
11400 -2.0 +2.0
11600 -2.0 +2.0
11800 2.0 +2.0
12000 2.0 +2.0
12200 -2.0 +2.0
12400 2.0 +2.0
12600 2.0 +2.0
12800 -2.0 +2.0
13000 2.0 +2.0
13200 2.0 +2.0
13400 -2.0 +2.0
13600 2.0 +2.0
13800 2.0 +2.0
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Specification Result
Preamplifier Teﬁl_?ata Measured
(MH2) Min. (dB) value (dB) Max. (dB) Pass/Fail
OFF 14000 -2.0 +2.0
14200 -2.0 +2.0
14400 -20 +2.0
14600 -2.0 +2.0
e Frequency Range 14.7 GHz to 26.5 GHz for R3172
Specification Result
Preamplifier Teﬁtl_?ata Measured
(MHz) Min. (dB) Valte (dB) Max. (dB) Pass/Fail
OFF 14800 -3.0 +3.0
15000 -3.0 +3.0
15200 -3.0 +3.0
15400 -3.0 +3.0
15600 -3.0 +3.0
15800 -3.0 +3.0
16000 -3.0 +3.0
16200 -3.0 +3.0
16400 -3.0 +3.0
16600 -3.0 +3.0
16800 -3.0 +3.0
17000 -3.0 +3.0
17200 -3.0 +3.0
17400 -3.0 +3.0
17600 -3.0 +3.0
17800 -3.0 +3.0
18000 -3.0 +3.0
18200 -3.0 +3.0
18400 -3.0 +3.0
18600 -3.0 +3.0
18800 -3.0 +3.0
19000 -3.0 +3.0
19200 -3.0 +3.0
19400 -3.0 +3.0
19600 -3.0 +3.0
19800 -3.0 +3.0
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5.5 Performance V erification Record Sheet

Specification Result
Preamplifier Teﬁl_?ata Measured
(MH2) Min. (dB) valoe (dB) Max. (dB) Pass/Fail
OFF 20000 30 +3.0
20200 -30 +3.0
20400 -30 +3.0
20600 -30 +3.0
20800 30 +3.0
21000 -30 +3.0
21200 -30 +3.0
21400 -30 +3.0
21600 -30 +3.0
21800 -30 +3.0
22000 -30 +3.0
22200 -30 +3.0
22400 -30 +3.0
22600 -30 +3.0
22800 -30 +3.0
23000 -30 +3.0
23200 -30 +3.0
23400 -30 +3.0
23600 -30 +3.0
23800 30 +3.0
24000 -30 +3.0
24200 -30 +3.0
24400 -30 +3.0
24600 -30 +3.0
24800 -30 +3.0
25000 -30 +3.0
25200 -30 +3.0
25400 30 +3.0
25600 -30 +3.0
25800 -30 +3.0
26000 30 +3.0
26200 -30 +3.0
26400 -30 +3.0
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5.5 Performance Verification Record Sheet

Frequency Range 14.7 GHz to 27 GHz for R3182

Specification Result
Preamplifier Teﬁtl_l?ata Measured
(MHz) Min. (dB) Valte (dB) Max. (dB) Pass/Fail
OFF 14800 -3.0 +3.0
15000 -3.0 +3.0
15200 -3.0 +3.0
15400 -3.0 +3.0
15600 -3.0 +3.0
15800 -3.0 +3.0
16000 -3.0 +3.0
16200 -3.0 +3.0
16400 -3.0 +3.0
16600 -3.0 +3.0
16800 -3.0 +3.0
17000 -3.0 +3.0
17200 -3.0 +3.0
17400 -3.0 +3.0
17600 -3.0 +3.0
17800 -3.0 +3.0
18000 -3.0 +3.0
18200 -3.0 +3.0
18400 -3.0 +3.0
18600 -3.0 +3.0
18800 -3.0 +3.0
19000 -3.0 +3.0
19200 -3.0 +3.0
19400 -3.0 +3.0
19600 -3.0 +3.0
19800 -3.0 +3.0
20000 -3.0 +3.0
20200 -3.0 +3.0
20400 -3.0 +3.0
20600 -3.0 +3.0
20800 -3.0 +3.0
21000 -3.0 +3.0
21200 -3.0 +3.0
21400 -3.0 +3.0
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Specification Result
Preamplifier Teﬁl_?ata Measured
(MH2) Min. (dB) vale (dB) Max. (dB) Pass/Fail
OFF 21600 30 +3.0
21800 -30 +3.0
22000 -30 +3.0
22200 -30 +3.0
22400 30 +3.0
22600 -30 +3.0
22800 -30 +3.0
23000 -30 +3.0
23200 -30 +3.0
23400 -30 +3.0
23600 -30 +3.0
23800 -30 +3.0
24000 -30 +3.0
24200 -30 +3.0
24400 -30 +3.0
24600 -30 +3.0
24800 -30 +3.0
25000 -30 +3.0
25200 -30 +3.0
25400 30 +3.0
25600 -30 +3.0
25800 -30 +3.0
26000 -30 +3.0
26200 -30 +3.0
26400 -30 +3.0
26600 -30 +3.0
26800 -30 +3.0
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5.5 Performance Verification Record Sheet

Frequency Range 27 GHz to 30 GHz for R3182

Specification Result
Preamplifier Tﬁl_?ata Measured

(MHz) Min. (dB) Valte (dB) Max. (dB) Pass/Fail

OFF 27000 35 +3.5

27200 -35 +35

27400 35 +35

27600 -35 +3.5

27800 -35 +35

28000 35 +35

28200 -35 +35

28400 -35 +35

28600 35 +35

28800 -35 +35

29000 -35 +35

29200 35 +35

29400 -35 +35

29600 35 +35

29800 35 +35
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Frequency Range 30 GHz to 40 GHz for R3182

Specification Result
Preamplifier Teﬁtl_l?ata Measured
(MHz) Min. (dB) Valte (dB) Max. (dB) Pass/Fail
OFF 30000 -4.0 +4.0
30200 -4.0 +4.0
30400 -4.0 +4.0
30600 -4.0 +4.0
30800 -4.0 +4.0
31000 -4.0 +4.0
31200 -4.0 +4.0
31400 -4.0 +4.0
31600 -4.0 +4.0
31800 -4.0 +4.0
32000 -4.0 +4.0
32200 -4.0 +4.0
32400 -4.0 +4.0
32600 -4.0 +4.0
32800 -4.0 +4.0
33000 -4.0 +4.0
33200 -4.0 +4.0
33400 -4.0 +4.0
33600 -4.0 +4.0
33800 -4.0 +4.0
34000 -4.0 +4.0
34200 -4.0 +4.0
34400 -4.0 +4.0
34600 -4.0 +4.0
34800 -4.0 +4.0
35000 -4.0 +4.0
35200 -4.0 +4.0
35400 -4.0 +4.0
35600 -4.0 +4.0
35800 -4.0 +4.0
36000 -4.0 +4.0
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Specification Result
Preamplifier Teﬁl_?ata Measured
(MH2) Min. (dB) valte (B) Max. (dB) Pass/Fail
OFF 36200 4.0 +4.0
36400 40 +4.0
36600 4.0 +4.0
36800 40 +4.0
37000 40 +4.0
37200 -4.0 +4.0
37400 40 +4.0
37600 40 +4.0
37800 -4.0 +4.0
38000 40 +4.0
38200 40 +4.0
38400 -4.0 +4.0
38600 40 +4.0
38800 40 +4.0
39000 -4.0 +4.0
39200 40 +4.0
39400 40 +4.0
39600 4.0 +4.0
39800 40 +4.0
40000 40 +4.0
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(16) Span Accuracy

Center Specification Result
l;requeﬂcy Frequency Measured
pan (Hz) (H2) Min. (Hz) Vaoe(Ha) Max. (H2) Pass/Fail
100 k 15G 79.2k 80.8k
1M 15G 792k 808 k
10M 15G 7.92M 8.08 M
100 M 15G 79.2M 80.08 M
1G 15G 792 M 808 M
3G 15G 2376 G 2424 G
Apply for R3162/72/82
10M 4G 792G 8.08M
100 M 4G 79.2G 80.8 M
1G 4G 792 M 808 M
8G 4G 6.336 G 6.464 G
10M 75G 7.92M 8.08 M
100 M 75G 79.2M 80.8M
Apply for R3172/82
10M 10G 7.92M 8.08 M
100 M 10G 79.2M 80.8M
1G 10G 792 M 808 M
10G 10G 792G 8.08G
20G 10G 1584 G 16.16 G
10M 17G 7.92M 8.08M
100 M 17G 79.2M 80.8 M
1G 17G 792 M 808 M
Apply for R3182
10M 28G 7.92M 8.08 M
100 M 28G 79.2M 80.8M
1G 28G 792 M 808 M
10M 3BG6 7.92M 8.08 M
100M 3HG 79.2M 80.8M
1G 3HG 792 M 808 M
306 206G 2376 G 24.24 G
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(17) Third Order Intermodulation Distortion

Specification Result
Center Freguency
(MHz) Min. (dB) Meas‘gjeg)va' U | Max. (dB) Pas/Fail
200 N/A -60
1500 N/A -60
2500 N/A -60
Apply for R3162
3600 N/A -60
7500 N/A -60
Apply for R3172
3600 N/A -50
7500 N/A -50
Apply for R3182
3600 N/A -55
7500 N/A -55
(18) Gain Compression
Center E Specification Result
. enter Frequency
Preemplifier (MHz) Min. (dBm) Vgﬁrgfn ) | Max.(@Bm) | PassFal
Apply for R3132/62/72/82
OFF 200.5 0
ON 200.5 -25
Apply for R3162
OFF | 3600.5 | 0 | | |
Apply for R3172/82
OFF | 3600.5 | 5 | | |
Conter E Specification Result
. enter Frequency
Preamplifier (MHz) Min. (dBuV) Va,\l/lu?ea(s(l;lrSeSV) Max. (dBuV) | Pass/Fail
Apply for R3132N
OFF 200.5 107
ON 200.5 82
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(19) Sweep Time Accuracy

Specification Result
Sweep Time
; Test Data (s)
Setting (s) : Measured .
Min. (s) Value (s) Max. () Pass/Fail
50 45 441 45.9
5 45 441 4.59
500 m 450 m 441 m 459
50 m 45m 41m 459 m
5 m (Option) 45m 441 m 459 m
500 p (Option) 450 p 441 459 p
50 p (Option) 45 4.1 459 u
(20) Residual Response
* Forthe R3132
Specification Result
Preamplifier Frequency Range
Min. (@Bm) | ™MeaUred |y (dBm) | PasoFail
Value
OFF 1 MHzto3GHz N/A -100
ON 1 MHzto3GHz N/A -105
e For the R3132N
Specification Result
Preamplifier Frequency Range
Min(@Buv) | ™MEUred |y (@BuV) | PassFal
Value
OFF 1MHzto 2.2 GHz N/A 11
ON 1MHzto 2.2 GHz N/A 6
» Forthe R3162/72/82
Specification Result
Preamplifier Frequency Range Measured
Min. (dBm) Max. (dBm) Pass/Fail
Vaue
OFF 1MHzto 3.3 GHz N/A -100
ON 1 MHzto 3.3 GHz N/A -105
OFF 32MHzto 8 GHz N/A -90
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(21) Tracking Generator

e Absolute Output Level Accuracy

5.5 Performance Verification Record Sheet

Specification Result
Test Data
Min. (dB) Measured Value (dB) Max. (dB) Pass/Fail
-10 dBm -0.5 +0.5
e Output Level Flatness
Test Data Specification Result
Ce”ter(ﬁze)q“ency Min. (dB) | Measured Value (dB) | Max. (dB) Pass/Fail
30M - 0 (Ref.) -
100 k -1.0 +1.0
300 k -1.0 +1.0
iM -1.0 +1.0
3M -1.0 +1.0
10M -1.0 +1.0
100 M -1.0 +1.0
200 M -1.0 +1.0
400 M -1.0 +1.0
600 M -1.0 +1.0
800 M -1.0 +1.0
1G -1.0 +1.0
12G -15 +1.5
14G -15 +15
16G -15 +1.5
18G -15 +1.5
2G -15 +15
22G -1.5 +15
24G -15 +1.5
26G -15 +15
28G -1.5 +15
30G -1.5 +15
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e Output Level Switching Accuracy

Setting of R3132/3162 Specification Result
Freqﬁ;‘éjmz) O“t(%“ér';])e" e' sze;er(zr;:% Min. (dB) Max. (dB) | Pas/Fail

100 k -10.0 -5.0 N/A Reference N/A
0 5.0 -1.0 +1.0

-14.9 -9.9 -1.0 +1.0

-15.0 -10.0 -1.0 +1.0

-19.9 -14.9 -1.0 +1.0

-20.0 -15.0 -1.0 +1.0

-30.0 -25.0 -1.0 +1.0

-40.0 -35.0 -2.0 +2.0

-50.0 -45.0 -2.0 +2.0

1M -10.0 -5.0 N/A Reference N/A
0 5.0 -1.0 +1.0

-14.9 -9.9 -1.0 +1.0

-15.0 -10.0 -1.0 +1.0

-19.9 -14.9 -1.0 +1.0

-20.0 -15.0 -1.0 +1.0

-30.0 -25.0 -1.0 +1.0

-40.0 -35.0 -2.0 +2.0

-50.0 -45.0 -2.0 +2.0

10M -10.0 -5.0 N/A Reference N/A
0 5.0 -1.0 +1.0

-14.9 -9.9 -1.0 +1.0

-15.0 -10.0 -1.0 +1.0

-19.9 -14.9 -1.0 +1.0

-20.0 -15.0 -1.0 +1.0

-30.0 -25.0 -1.0 +1.0

-40.0 -35.0 -2.0 +2.0

-50.0 -45.0 -2.0 +2.0
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5.5 Performance Verification Record Sheet

Setting of R3132/3162 Specification Result
Freqﬁ;?;jmz) O”t(%‘g;)e’ e L;e;er(zr;:;) Min. (dB) Max. (dB) | Pass/Fail

200 M 7100 50 N/A | Reference NIA
0 50 10 110

1149 9.9 10 +10

1150 1100 10 +10

119.9 149 10 110

2200 1150 10 +10

2300 250 10 +10

~40.0 350 20 120

'50.0 450 20 20

400 M 1100 50 N/A | Reference N/A
0 50 10 110

149 9.9 10 +10

1150 1100 10 +10

119.9 149 10 110

2200 1150 10 +10

2300 250 10 +10

~40.0 350 20 120

'50.0 450 20 20

600 M 1100 50 N/A | Reference N/A
0 50 10 110

1149 9.9 10 +10

1150 1100 10 +10

119.9 149 10 +10

2200 1150 10 +10

2300 250 10 110

~40.0 350 20 120

'50.0 450 20 20

5-153



R3132 Series Spectrum Analyzer Operation Manual

5.5 Performance V erification Record Sheet

Setting of R3132/3162 Specification Result
Freqﬁ;?;jmz) O”t(%‘g;)e’ e L;e;er(zr;:;) Min. (dB) Max. (dB) | Pass/Fail
800 M 7100 50 N/A | Reference NIA
0 50 10 110
1149 9.9 10 +10
1150 1100 10 +10
119.9 149 10 110
2200 1150 10 +10
2300 250 10 +10
~40.0 350 20 120
'50.0 450 20 20
1G 1100 50 N/A | Reference N/A
0 50 10 110
149 9.9 10 +10
1150 1100 10 +10
119.9 149 10 110
2200 1150 10 +10
2300 250 10 +10
~40.0 350 20 120
'50.0 450 20 20
15G 1100 50 N/A | Reference N/A
0 50 20 120
1149 9.9 20 20
1150 1100 20 120
119.9 149 20 120
2200 1150 20 20
2300 250 20 120
~40.0 350 20 120
'50.0 450 20 20
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5.5 Performance Verification Record Sheet

Setting of R3132/3162 Specification Result
Frqus:;sr ) O”t(%‘g;)e’ e ste;er(zr;:;) Min. (dB) Max. (dB) | Pass/Fail

200G 7100 50 N/A | Reference NIA
0 50 20 120

1149 9.9 20 120

1150 1100 20 120

119.9 149 20 120

2200 1150 20 20

2300 250 20 120

40,0 350 20 120

'50.0 450 20 20

25G 1100 50 N/A | Reference N/A
0 50 20 120

1149 9.9 20 20

1150 1100 20 120

119.9 149 20 120

2200 1150 20 20

2300 250 20 120

~40.0 350 20 120

'50.0 450 20 120

306 1100 50 N/A | Reference N/A
0 50 30 130

1149 9.9 30 130

115.0 1100 30 130

119.9 149 30 130

2200 1150 30 130

2300 250 30 130

40,0 :35.0 30 130

150.0 450 30 130
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¢ Harmonic Distortion

Test Data Specification Result
Frequency Range Min. (dB) Measured Value (dB) Max. (dB) Pass/Fail
100 kHz to 3 GHz N/A -2.0

* Non harmonic Distortion

Test Data Specification Result
Frequency Range Min. (dB) Measured Value (dB) Max. (dB) Pass/Fail
100 kHz to 3 GHz N/A -3.0

e TG Leakage
R3132/62/72

Test Data Specification Result
Frequency Range Min. (dBm) Measured Value (dBm) Max. (dBm) | PasyFail
100 kHz to 3 GHz N/A -100

R3132N

Test Data Specification Result

Frequency Range Min. (dBuV) Measured Value Max. (dBuV) | Pasg/Fail
(dBpv)
100 kHz to 2.2 GHz N/A 7
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(22) FM demodulation
» Offset Error (Internal Mixer Mode)

5.5 Performance Verification Record Sheet

Specification Result
Range
Min. (Hz) Measured Vaue (Hz) Max. (Hz) Pass/Fall
1kHz/ 0 24k
25kHz/ 0 3k
5 kHz/ 0 4K
10 kHZ/ 0 6k
25 kHz/ 0 18k
50 kHz/ 0 28 k
100 kHz/ 0 48k
250 kHz/ 0 108 k
e Linearity Error (Internal Mixer Mode)
Specification Result
Range
Min. (Hz) Measured Value (Hz) Max. (Hz) Pass/Fail
1kHz/ 7.8k 8.2k
25kHz/ 19.5k 205k
5 kHz/ 39k 41k
10 kHZ/ 78k 82 k
25 kHz/ 195k 205 k
50 kHz/ 390 k 410 k
100 kHz/ 780 k 820 k
250 kHz/ 195M 205M
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5-158

» Offset Error (External Mixer Mode)

Specification Result
Range
Min. (Hz) Measured Vaue (Hz) Max. (Hz) Pass/Fall
1kHz/ 0 24k
25kHz/ 0 3k
5 kHz/ 0 4k
10 kHZ/ 0 6k
25 kHz/ 0 18k
50 kHz/ 0 28 k
100 kHz/ 0 48k
250 kHz/ 0 108 k
500 kHz/ 0 328 k
1 MHz/ 0 528 k
25MHZz/ 0 1.128 M
5MHz/ 0 2128 M
10 MHZz/ 0 4128 M
25 MHz/ 0 10.128 M
50 MHz/ 0 20.128 M
e Linearity Error (External Mixer Mode)
Specification Result
Range
Min. (Hz) Measured Value (Hz) Max. (Hz) Pass/Fail
1kHz/ 7.8k 8.2k
25kHz/ 19.5k 205k
5 kHz/ 39k 41k
10 kHz/ 78 k 82 k
25 kHz/ 195 k 205 k
50 kHz/ 390 k 410k
100 kHz/ 780 k 820 k
250 kHz/ 195M 205M
500 kHz/ 39M 41M
1 MHz/ 7.8M 82M
25MHZ/ 195M 205M
5MHz/ 39M 41 M
10 MHZ/ 78 M 82M
25 MHz/ 195 M 205 M
50 MHz/ 390 M 410 M
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6.1 External Mixer OPT16

PERFORMANCE VERIFICATION (External Mixer)

6.1 External Mixer OPT16

oy

2

Introduction

This chapter provides OPT3172/3182+16 external mixer performance verification test procedures,
item by item aslisted on Table 6-1.

Performance verification will be carried out under following condition.
Temperature range: 20 °C to 30 °C
Relative Humidity: 85 % or less

Table6-1 List of Performance Verification Test |tems

No. Test Description Applicable Models
1 |NoiselLevel OPT3172/3182+16
2 | Frequency Response OPT3172/3182+16
Test Equipment

Table 6-2 lists equipment for the performance verification test.
The equipment needed to perform al of the performance test.
Equipment lists for individual tests are provided in each performance verification test procedure.

Table 6-2 Equipment List for Performance Verification Test

- Critical Specifications Model
No. Description for substitute Model Recommended Manufacturer | Notes

1 | Sweeper No substitute model 83640 Agilent SG
recommended Technologies

2 | Soure Module No substitute model 83554A Agilent -
recommended Technologies

3 |10dB Fixed Attenuator | No substitute model 521A MPI -
recommended

4 | RF Power Sensor No substitute model R8486A Agilent -
recommended Technologies

5 |RFCable Type: SMA(m)-SMA(m) | DCP-FF00092X02 |Advantest -

6 | Spectrum Analyzer No substitute model R3172/R3182 Advantest -
recommended
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3)

(4)

()

NOTE:

1. TheR3172/R3182 to be tested should be warmed up for at least 30 minutes before starting tests. Any
additional equipment used for this performance verification tests should be warmed up as appropriate.

2. Makesurethat the test equipment used meetsits own published specifications and that all connectors
are clean, before starting test.

3. Anyequipment that meetscritical specificationsgiven in the Table can be substituted for recommended
models.

Calibration Cycle

The performance verifications should be used to check the external mixer against its specifications
every once ayear recommended.

Performance Verification Test Record Sheets

The performance verification test record sheets at the end of this chapter are provided the value mea-
sured in each performance verification.

The test record lists test specification and acceptable limits.
Performance verification test record sheets for each option is provided at end of this manual.

Recommend that make a copy of these sheets, record the complete test results on the copy, and keep
the copy for calibration test record.

Thisrecord could proveinvaluablein tracking gradual changesin test result over long periods of the
time.

Conventions Used in this Manual

The following conventions are used in this manual.

« Pand keys and soft keys are printed in a contrasting typeface to make them stand out from the
text asfollows:

Panel keys: Boldface type Example: FREQ, FORMAT
Soft keys: Boldface and italic type Example: Center, Trace Detector

* When aseries of key operations are described using a comma between two keys.

» Thereare various soft menus used to switch between two states such as ON/OFF and AUTO/
MNL.
For example, when turning off the Display ON/OFF function, the annotation “Display ON/
OFF(OFF)” isused.

When switching the RBW AUTO/MNL function to MNL, the annotation “RBW AUTO/
MNL(MNL)" is used.
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6.1.1 External Mixer Performance Verification Test Procedures

This section describes the performance verification test procedure listed on Table 6-1.

6.1.1.1 NoiseLevel

Description:

Verify the external mixer’snoise level.
Firstly load the correction data on the backed up floppy disk to R3172/R3182 internal memory. Set

the sweeper output to off.

Measure the noise level in ht entire frequency range of each external mixer by 500 MHz step.
Specification:

Frequency Range Noise Level
26.5 - 40 GHz <-99dBm

Equipment required:

Sweeper: 83640 (SG)

Source Module; 83554A

10 dB Fixed Attenuator:  521A

RF Cable: DCP-FF00092X 02
Spectrum Analyzer: R3172/R3182
Setup
Sweeper (83640) R3172/R3182
SMA CABLE
(DCP-FF00092X02)
SourceModule ~ m==ttmm 10 (B Ext. Mixer
(83554A) (521A) (WHMB-289)
Figure 6-1 Setup of Noise Level Test
Procedure
1. Connect equipment as shown in Figure 6-1.
2. Onthe SG set output level to off.
3. Onthe R3172/R3182, press keys as follows to preset.
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6-4

10.

11

12.

13.

14.

15.

16.

SHIFT, CONFIG (PRESET)

Insert the correction data floppy disk.

On the R3172/R3182, press keys as follows to set FD reading.
RECALL, Device, RAM/FD (FD)

Select the “WHMB28" file by rotating the data knob.

On the R3172/R3182, pressRECAL L key to load the correction data.

On the R3172/R3182, set controls as follows;
Frequency Span: Zero

Reference Level: -40 dBm
dB/div: 10 dB/div
RBW: 1kHz
VBW: 10 Hz
Detector: Sample

On the R3172/R3182, set control asfollow;
Center Frequency:  26.5 GHz

On the R3172/R3182, press keys as follows to set number of average to 3 times.
TRACE, 1/2_more, AVG A, 3, Hz (ENTER)

Wait until the average process has completed

On the R3172/R3182, press PK SRCH to capture the highest noise signal.
Record the level of marker on the performance verification test record sheets.

On the R3172/R3182, set control asfollow;
Center Frequency:  27.0 GHz

Wait until the average process has completed
On the R3172/R3182, press PK SRCH key to s capture the highest noise signal.
Record the level of marker on the performance verification test record sheets.

Repeat steps 13 through 15 for incrementing the center frequency of 500 MHz
step up to 40 GHz.
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6.1.1.2 Frequency Response
Description:
Verify the external mixer frequency response against specification.

Firstly measure the source modul e out power with RF power meter and RF power sensor in the entire
frequency range by 100 MHz step, and record it as calibrated value.

Secondary connect external mixer to the source module, and then measure the frequency response on
the R3172/R3182 screen in the entire frequency range by 100 MHz step, and record it as measured
value.

Calculate between the calibrated value and measured value for the frequency response.

Specification:
Frequency Range: 26.5t040.0 GHz, +5 dB
Equipment required:
Sweeper: 83640 (SG)
Source Module; 83554A
10 dB Fixed Attenuator:  521A
RF Cable: DCP-FF00092X02
RF Power Meter: 437B
RF Power Sensor: R8486A
Spectrum Analyzer: R3172/R3182
Setup
Source Module Calibration
Sweeper (83640) Power Meter
T (437B)

A,

s
SN |

Power Sensor
Source Module 10dB (R8486A)
(83554A) (521A)

Figure 6-2 Setup of Source Module Calibration
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Freguency Response
Sweeper (83640) R3172/R3182

SMA CABLE

(DCP-FF00092X02)
Source Module 10dB Ext. Mixer
(83554A) (521A) (WHMB-289)

Figure 6-3 Setup of Frequency Response Test
Procedure
Part 1 Source Module Calibration

1. Onthe RF power meter, perform ZERO and calibration with the RF power sen-
Sor.

2. Connect equipment as shown in Figure 6-2.

3. Onthe SG, set controls as follows;

Output Frequency:  26.5 GHz
Output Level: 0dBm

4, Onthe RF power meter set correction data for 26.5 GHz.

5. Measure the source module output level, and then record it in reference column
on the performance verification test record sheets.

6. Onthe SG, set control asfollow;
Output Frequency:  26.5 GHz

7. Onthe RF power meter set correction datafor 26.6 GHz.

8. Measure the source module output level, and then record it in calibrated value
column on the performance verification test record sheets.

9. Repeat steps 6 through 8 for the SG output frequency and RF power meter cor-
rection data up to 40 GHz by 100 MHz steps.

Part 2 Frequency Response Test

10. Connect equipment as shown in Figure 6-3.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

6.1.1 External Mixer Performance Verification Test Procedures

On the R3172/R3182, press keys as follows to preset.
SHIFT, CONFIG (PRESET)

On the R3172/R3182, set controls as follows;
Center Frequency:  26.5 GHz

Span: 40MHz
Reference Level: 0dBm
dB/div: 10dB/div
RBW: 300kHz
VBW: 3kHz
Detector: Sample

On the SG, set controls as follows;

Output Frequency:  26.5 GHz
Output Level: 0dBm

On the R3172/3182, press SINGL E key for a sweep.
On the R3172/R3182, press PK SRCH key to capture the signal peak.

Record the level of peak marker in the measured value column on the perfor-
mance verification test data sheets.

Calculate actual value using following equation.
Actua Vaue = Abs (Caibrated value) - Abs (Measured value)

Record the result in the actual value column on the performance verification test
data sheets.

On the R3172/R3182, set control asfollow;
Center Frequency:  26.6 GHz

On the SG, set control asfollow;
Output Frequency:  26.6 GHz

On the R3172/3182, press SINGL E key for a sweep.
On the R3172/R3182, press PK SRCH key to capture the signal peak.

Record the level of peak marker in the measured value column on the perfor-
mance verification test data sheets.

Calculate actual value using following equation.

Actual Value = Abs (Calibrated value) - Abs (Measured value)
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6.1.1 Externa Mixer Performance Verification Test Procedures

25. Record the result in the actual value column on the performance verification test
data sheets.

26. Repeat steps 19 through 25 for the frequency setting both of R3172/R3182 center
frequency and SG output frequency up-to 40 GHz step by 100 MHz.
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6.1.2 Performance Verification Test Record Sheets

Performance Verification Test Record Sheets

Model: OPT3172/3182+16 Date:

Serial Number:

1. Noise Level

Test Data Specification Result
Fr(egfzn)cy Min. (dBm) Mea?é[:gq‘)’a' Y| Max. (dBm) | PassFail

26.5 NA -99
27.0 NA -99
275 NA -99
28.0 NA -99
28.5 NA -99
29.0 NA -99
29.5 NA -99
30.0 NA -99
30.5 NA -99
31.0 NA -99
315 NA -99
32.0 NA -99
325 NA -99
33.0 NA -99
335 NA -99
34.0 NA -99
345 NA -99
35.0 NA -99
35.5 NA -99
36.0 NA -99
36.5 NA -99
37.0 NA -99
375 NA -99
38.0 NA -99
38.5 NA -99
39.0 NA -99
39.5 NA -99
40.0 NA -99
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2. Frequency Response

Test Data Specification Result
Frg“Hez';Cy V;?'J('ab(rdaée:;) Mea?é;efn‘)’a' Ue | Min. (dB) AC“Eg'B‘;a' Ue | Max.(dB) | Pas/Fail
26.5 -5 +5
26.6 -5 45
26.7 -5 +5
26.8 -5 45
26.9 -5 +5
27.0 -5 +5
27.1 -5 +5
27.2 -5 +5
27.3 -5 +5
27.4 -5 45
27.5 -5 +5
27.6 -5 +5
27.7 -5 +5
27.8 -5 +5
27.9 -5 +5
28.0 -5 45
28.1 -5 +5
28.2 -5 45
28.3 -5 +5
284 -5 +5
28.5 -5 +5
28.6 -5 +5
28.7 -5 +5
28.8 -5 45
28.9 -5 +5
29.0 -5 45
29.1 -5 +5
29.2 -5 45
29.3 -5 +5
294 -5 +5
29.5 -5 +5
29.6 -5 45
29.7 -5 +5
29.8 -5 45
29.9 -5 +5
30.0 -5 +5

6-10
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Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
30.1 -5 +5
30.2 -5 +5
30.3 -5 +5
30.4 -5 +5
30.5 -5 +5
30.6 -5 +5
30.7 -5 +5
30.8 -5 +5
309 -5 +5
31.0 -5 +5
311 -5 +5
31.2 -5 +5
313 -5 +5
314 -5 +5
315 -5 +5
31.6 -5 +5
31.7 -5 +5
31.8 -5 +5
319 -5 +5
320 -5 +5
321 -5 +5
322 -5 +5
32.3 -5 +5
324 -5 +5
325 -5 +5
32.6 -5 +5
327 -5 +5
32.8 -5 +5
329 -5 +5
33.0 -5 +5
331 -5 +5
33.2 -5 +5
33.3 -5 +5
334 -5 +5
335 -5 +5
33.6 -5 +5
33.7 -5 +5

6-11
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Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
33.8 -5 +5
339 -5 +5
34.0 -5 +5
34.1 -5 +5
34.2 -5 +5
34.3 -5 +5
344 -5 +5
34.5 -5 +5
34.6 -5 +5
34.7 -5 +5
348 -5 +5
34.9 -5 +5
35.0 -5 +5
35.1 -5 +5
35.2 -5 +5
35.3 -5 +5
35.4 -5 45
355 -5 +5
35.6 -5 +5
35.7 -5 +5
35.8 -5 +5
35.9 -5 +5
36.0 -5 45
36.1 -5 +5
36.2 -5 45
36.3 -5 +5
36.4 -5 +5
36.5 -5 +5
36.6 -5 45
36.7 -5 +5
36.8 -5 45
36.9 -5 +5
37.0 -5 +5
37.1 -5 +5
37.2 -5 +5
37.3 -5 +5
374 -5 +5

6-12
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Test Data Specification Result
Frfg“Hez';Cy V;?'J'eb(féﬁ) Mea?é;ei‘)’a' Y| Min. (dB) AC“EZ'B‘;a' Ue | Max.(dB) | PassFail
375 -5 +5
37.6 -5 +5
377 -5 +5
37.8 -5 +5
37.9 -5 +5
38.0 -5 +5
38.1 -5 +5
38.2 -5 +5
38.3 -5 +5
384 -5 +5
385 -5 +5
38.6 -5 +5
38.7 -5 +5
38.8 -5 +5
389 -5 +5
39.0 -5 +5
39.1 -5 +5
39.2 -5 +5
39.3 -5 +5
394 -5 +5
395 -5 +5
39.6 -5 +5
39.7 -5 +5
39.8 -5 +5
39.9 -5 +5
40.0 -5 +5

6-13
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6.2 External Mixer OPT17

(1) Introduction

This chapter provides OPT3172/3182+17 external mixer performance verification test procedures,
item by item aslisted on Table 6-3.

Performance verification will be carried out under following condition.
Temperature range: 20 °Cto 30 °C
Relative Humidity: 85 % or less

Table6-3 List of Performance Verification Test |tems

No. Test Description Applicable Models
1 |NoiseLevel OPT3172/3182+17
2 | Frequency Response OPT3172/3182+17

(2) Test Equipment
Table 6-4 lists equipment for the performance verification test.
The equipment needed to perform al of the performance test.

Equipment lists for individual tests are provided in each performance verification test procedure.

Table 6-4 Equipment List for Performance Verification Test

- Critical Specifications Model
No. Description for substitute Model Recommended Manufacturer | Notes

1 | Sweeper No substitute model 83640 Agilent SG
recommended Technologies

2 | Soure Module No substitute model 83556A Agilent -
recommended Technologies

3 | 10dB Fixed Attenuator | No substitute model 521U MPI -
recommended

4 | RF Power Sensor No substitute model QB8486A Agilent -
recommended Technologies

5 | RF Power Sensor No substitute model V 8486A Agilent
recommended Technologies

6 | RF Power Meter No substitute model 437B Agilent -
recommended Technologies

7 |RFCable Type: SMA(m)-SMA(m) | DCP-FF00092X02 |Advantest -

8 | Spectrum Analyzer No substitute model R3172/R3182 Advantest -
recommended

6-14
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6.2 External Mixer OPT17

NOTE:

1. TheR3172/R3182 to be tested should be warmed up for at least 30 minutes before starting tests. Any
additional equipment used for this performance verification tests should be warmed up as appropriate.

2. Makesurethat the test equipment used meetsits own published specifications and that all connectors
are clean, before starting test.

3. Anyequipment that meetscritical specificationsgiven in the Table can be substituted for recommended
models.

Calibration Cycle

The performance verifications should be used to check the external mixer against its specifications
every once ayear recommended.

Performance Verification Test Record Sheets

The performance verification test record sheets at the end of this chapter are provided the value mea-
sured in each performance verification.

The test record lists test specification and acceptable limits.
Performance verification test record sheets for each option is provided at end of this manual.

Recommend that make a copy of these sheets, record the complete test results on the copy, and keep
the copy for calibration test record.

Thisrecord could proveinvaluablein tracking gradual changesin test result over long periods of the
time.

Conventions Used in this Manual

The following conventions are used in this manual.

« Pand keys and soft keys are printed in a contrasting typeface to make them stand out from the
text asfollows:
Panel keys: Boldface type Example: FREQ, FORMAT
Soft keys: Boldface and italic type Example: Center, Trace Detector

* When aseries of key operations are described using a comma between two keys.

» Thereare various soft menus used to switch between two states such as ON/OFF and AUTO/
MNL.
For example, when turning off the Display ON/OFF function, the annotation “Display ON/
OFF(OFF)” is used.

When switching the RBW AUTO/MNL function to MNL, the annotation “RBW AUTO/
MNL(MNL)" is used.

6-15
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6.2.1 External Mixer Performance Verification Test Procedures

This section describes the performance verification test procedure listed on Table 6-1.

6.2.1.1 NoiseLevel
Description:
Verify the external mixer’snoise level.
Firstly load the correction data on the backed up floppy disk to R3172/R3182 internal memory. Set

the sweeper output to off.
Measure the noise level in ht entire frequency range of each external mixer by 500 MHz step.
Specification:
Frequency Range Noise Level
40 - 60 GHz <-93dBm
Equipment required:
Sweeper: 83640 (SG)
Source Module; 83556A
10 dB Fixed Attenuator: 521U
RF Cable: DCP-FF00092X02
Spectrum Analyzer: R3172/R3182
Setup
Sweeper (83640) R3172/R3182
RF CABLE
(DCP-FF00092X02)
Source Module === 10 dB Ext. Mixer
(83556A) (521V) (WHMB-19S)
Figure 6-4 Setup of Noise Level Test
Procedure

1. Connect equipment as shown in Figure 6-4.
2. Onthe SG set output level to off.

3. Onthe R3172/R3182, press keys as follows to preset.

6-16
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10.

11

12.

13.

14.

15.

16.

6.2.1 External Mixer Performance Verification Test Procedures

SHIFT, CONFIG (PRESET)

Insert the correction data floppy disk.

On the R3172/R3182, press keys as follows to set FD reading.
RECALL, Device, RAM/FD (FD)

Select the “WHMB19” file by rotating the data knob.

On the R3172/R3182, press RECALL key to load the correction data.

On the R3172/R3182, set controls as follows;
Frequency Span: Zero

Reference Level: -40 dBm
dB/div: 10 dB/div
RBW: 1kHz
VBW: 10 Hz
Detector: Sample

On the R3172/R3182, set control asfollow;
Center Frequency: 40 GHz

On the R3172/R3182, press keys as follows to set number of average to 3 times.
TRACE, 1/2_more, AVG A, 3, Hz (ENTER)

Wait until the average process has completed

On the R3172/R3182, press PK SRCH to capture the highest noise signal.
Record the level of marker on the performance verification test record sheets.

On the R3172/R3182, set control asfollow;
Center Frequency:  40.5 GHz

Wait until the average process has completed
On the R3172/R3182, press PK SRCH key to s capture the highest noise signal.
Record the level of marker on the performance verification test record sheets.

Repeat steps 13 through 15 for incrementing the center frequency of 500 MHz
step up to 60 GHz.

6-17
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6.2.1.2 Frequency Response
Description:

Verify the external mixer frequency response against specification.

Firstly measure the source modul e out power with RF power meter and RF power sensor in the entire

frequency range by 100 MHz step, and record it as calibrated value.

Use two type power sensor depending frequency range, one is Q8486A for 40 GHz to 50 GHz. The

other is V8486A for 50 GHz to 60 GHz.

Secondary connect external mixer to the source module, and then measure the frequency response on
the R3172/R3182 screen in the entire frequency range by 100 MHz step, and record it as measured

value.

Calculate between the calibrated value and measured value for the frequency response.

Specification:
Frequency Range: 40.0t0 60.0 GHz, £5 dB
Equipment required:
Sweeper: 83640 (SG)
Source Module; 83556A
10 dB Fixed Attenuator: 521U
RF Cable: DCP-FF00092X02
RF Power Meter: 437B
RF Power Sensor: QB8486A (40 GHz to 50 GHZz)
V8486A (50 GHz to 60 GHz)
Spectrum Analyzer: R3172/R3182
Setup
Source Module Calibration

Sweeper (83640)

3
RN

Source Module 10dB
(83554A) (521V)

Figure 6-5 Setup of Source Module Calibration

6-18

Power Meter
(437B)

Q8486A (40 GHz to 50 GHz)
V8486A (50 GHz to 60 GHz)
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Freguency Response
Sweeper (83640) R3172/R3182

(DCP-FF00092X 02)

Source Module 10dB Ext. Mixer
(83556A) (521V) (WHMB-19S)

Figure 6-6 Setup of Frequency Response Test
Procedure
Part 1 Source Module Calibration

1. Onthe RF power meter, perform ZERO and calibration with the RF power sen-
Sor.

2. Connect equipment as shown in Figure 6-5. (Use the RF power sensor Q8486A)

3. Onthe SG, set controls as follows;

Output Frequency:  40.0 GHz
Output Level: 0dBm

4, Onthe RF power meter set correction data for 40.0 GHz.

5. Measure the source module output level, and then record it in reference column
on the performance verification test record sheets.

6. Onthe SG, set control asfollow;
Output Frequency:  40.1 GHz

7. Onthe RF power meter set correction datafor 40.1 GHz.

8. Measure the source module output level, and then record it in reference column
on the performance verification test record sheets.

9. Repeat steps 6 through 8 for the SG output frequency and RF power meter cor-
rection data up to 50 GHz by 100 MHz steps.

10. Change the RF power sensor to V8486A.

11. Onthe SG, set control asfollow;
Output Frequency:  50.1 GHz

6-19
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6-20

12.

13.

14.

On the RF power meter set correction datafor 50.1 GHz.

Measure the source module output level, and then record it in calibrated value
column on the performance verification test record sheets.

Repeat steps 11 through 13 for the SG output frequency and RF power meter cor-
rection data up to 60 GHz by 100 MHz steps.

Part 2 Frequency Response Test

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Connect equipment as shown in Figure 6-6.
On the R3172/R3182, press keys as follows to preset.
SHIFT, CONFIG (PRESET)

On the R3172/R3182, set controls as follows;
Center Frequency:  40.0 GHz

Span: 40 MHz
Reference Level: 0dBm
dB/div: 10dB/div
RBW: 300kHz
VBW: 3kHz
Detector: Sample

On the SG, set controls as follows;

Output Frequency:  40.0 GHz
Output Level: 0dBm

On the R3172/3182, press SINGL E key for a sweep.
On the R3172/R3182, press PK SRCH key to capture the signal peak.

Record the level of peak marker in the measured value column on the perfor-
mance verification test data sheets.

Calculate actual value using following equation.
Actua Vaue = Abs (Calibrated value) - Abs (Measured value)

Record the result in the actual value column on the performance verification test
data sheets.

On the R3172/R3182, set control asfollow;
Center Frequency:  40.1 GHz

On the SG, set control asfollow;
Output Frequency:  40.1 GHz
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27.

28.

29.

30.

31

6.2.1 External Mixer Performance Verification Test Procedures

On the R3132/3182, press SINGL E key for a sweep.
On the R3172/R3182, press PK SRCH key to capture the signal peak.

Record the level of peak marker in the measured value column on the perfor-
mance verification test data sheets.

Calculate actual value using following equation.
Actual Value = Abs (Calibrated value) - Abs (Measured value)

Record the result in the actual value column on the performance verification test
data sheets.

Repeat steps 24 through 30 for the frequency setting both of R3172/R3182 center
frequency and SG output frequency up-to 60 GHz step by 100 MHz.
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6.2.2 Performance Verification Test Record Sheets

Performance Verification Test Record Sheets

Model: OPT3172/3182+17 Date:
Serial Number:
1. Noise Level
Test Data Specification Result
Fr(egfzn)cy Min. (@Bm) |V ea?é[:gj‘)’a' Y| Max.(dBm) | PassFail
405 NA -93
50.0 NA -93
50.5 NA -93
51.0 NA -93
515 NA -93
52.0 NA -93
52.5 NA -93
53.0 NA -93
535 NA -93
54.0 NA -93
54.5 NA -93
55.0 NA -93
60.0 NA -93
2. Frequency Response
Test Data Specification Result
Frfg“Hez';Cy V;?'J'eb(féﬁ) Mea?é;ei‘)’a' Ue | Min. (dB) ACtLEZ'B‘;a' Ue | Max.(dB) | PassFail
40.0 -5 +5
40.1 -5 +5
40.2 -5 +5
40.3 -5 +5
40.4 -5 +5
40.5 -5 +5
40.6 -5 +5
40.7 -5 +5
40.8 -5 +5
40.9 -5 +5
41.0 -5 +5
41.1 -5 +5
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Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
41.2 -5 +5
41.3 -5 +5
414 -5 +5
415 -5 +5
41.6 -5 45
1.7 -5 +5
41.8 -5 45
41.9 -5 +5
42.0 -5 +5
21 -5 +5
42.2 -5 +5
423 -5 +5
24 -5 45
425 -5 +5
42.6 -5 +5
27 -5 +5
42.8 -5 +5
429 -5 +5
43.0 -5 +5
431 -5 +5
43.2 -5 +5
433 -5 +5
43.4 -5 +5
435 -5 +5
43.6 -5 +5
437 -5 +5
43.8 -5 +5
439 -5 +5
44.0 -5 +5
4.1 -5 +5
44.2 -5 +5
443 -5 +5
444 -5 +5
445 -5 +5
44.6 -5 +5
4.7 -5 +5
44.8 -5 +5
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Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
44.9 -5 +5
45.0 -5 +5
45.1 -5 +5
45.2 -5 +5
45.3 -5 +5
45.4 -5 +5
45.5 -5 +5
45.6 -5 +5
45.7 -5 +5
45.8 -5 +5
459 -5 +5
46.0 -5 +5
46.1 -5 +5
46.2 -5 +5
46.3 -5 +5
46.4 -5 +5
46.5 -5 +5
46.6 -5 +5
46.7 -5 +5
46.8 -5 +5
46.9 -5 +5
47.0 -5 +5
47.1 -5 +5
47.2 -5 +5
47.3 -5 +5
474 -5 +5
47.5 -5 +5
47.6 -5 +5
47.7 -5 +5
47.8 -5 +5
479 -5 +5
48.0 -5 +5
48.1 -5 +5
48.2 -5 +5
48.3 -5 +5
48.4 -5 +5
48.5 -5 +5
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Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
48.6 -5 +5
48.7 -5 +5
48.8 -5 +5
48.9 -5 +5
49.0 -5 +5
49.1 -5 +5
49.2 -5 +5
49.3 -5 +5
494 -5 +5
495 -5 +5
49.6 -5 +5
49.7 -5 +5
49.8 -5 +5
49.9 -5 +5
50.0 -5 +5
50.1 -5 +5
50.2 -5 +5
50.3 -5 +5
50.4 -5 45
50.5 -5 +5
50.6 -5 +5
50.7 -5 +5
50.8 -5 +5
50.9 -5 +5
51.0 -5 45
51.1 -5 +5
51.2 -5 45
51.3 -5 +5
51.4 -5 45
51.5 -5 +5
51.6 -5 45
51.7 -5 +5
51.8 -5 45
51.9 -5 +5
52.0 -5 +5
52.1 -5 +5
52.2 -5 +5

6-25



R3132 Series Spectrum Analyzer Operation Manual

6.2.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
52.3 -5 +5
524 -5 +5
52.5 -5 +5
52.6 -5 +5
52.7 -5 +5
52.8 -5 +5
52.9 -5 +5
53.0 -5 +5
53.1 -5 +5
53.2 -5 +5
53.3 -5 +5
534 -5 +5
53.5 -5 +5
53.6 -5 +5
53.7 -5 +5
53.8 -5 +5
53.9 -5 +5
54.0 -5 +5
541 -5 +5
54.2 -5 +5
54.3 -5 +5
544 -5 +5
545 -5 +5
54.6 -5 +5
547 -5 +5
54.8 -5 +5
54.9 -5 +5
55.0 -5 +5
551 -5 +5
55.2 -5 +5
55.3 -5 +5
554 -5 +5
555 -5 +5
55.6 -5 +5
55.7 -5 +5
55.8 -5 +5
55.9 -5 +5
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Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
56.0 -5 +5
56.1 -5 +5
56.2 -5 +5
56.3 -5 +5
56.4 -5 +5
56.5 -5 +5
56.6 -5 +5
56.7 -5 +5
56.8 -5 +5
56.9 -5 +5
57.0 -5 +5
57.1 -5 +5
57.2 -5 +5
57.3 -5 +5
57.4 -5 +5
57.5 -5 +5
57.6 -5 +5
57.7 -5 +5
57.8 -5 +5
57.9 -5 +5
58.0 -5 +5
58.1 -5 +5
58.2 -5 +5
58.3 -5 +5
58.4 -5 +5
58.5 -5 +5
58.6 -5 +5
58.7 -5 +5
58.8 -5 +5
58.9 -5 +5
59.0 -5 +5
59.1 -5 +5
59.2 -5 +5
59.3 -5 +5
59.4 -5 +5
59.5 -5 +5
59.6 -5 +5
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Test Data Specification Result
Frfg‘;'ez';cy Vg":"]'eb(rdaéﬁ) Mea?é;ei‘)’a' Y| Min. (dB) AG‘EZ'B‘;E" Ue | Max.(dB) | PassFail
59.7 5 5
598 5 +5
59.9 -5 +5
60.0 5 +5
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6.3 External Mixer OPT18

oy

Introduction

This chapter provides OPT3172/3182+18 external mixer performance verification test procedures,
item by item aslisted on Table 6-5.

Performance verification will be carried out under following condition.
Temperature range: 20 °Cto 30 °C
Relative Humidity: 85 % or less

Table6-5 List of Performance Verification Test |tems

No. Test Description Applicable Models
1 |NoiseLevel OPT3172/3182+18
2 | Frequency Response OPT3172/3182+18

(2) Test Equipment

Table 6-6 lists equipment for the performance verification test.

The equipment needed to perform al of the performance test.

Equipment lists for individual tests are provided in each performance verification test procedure.

Table 6-6 Equipment List for Performance Verification Test

- Critical Specifications Model
No. Description for substitute Model Recommended Manufacturer | Notes

1 | Sweeper No substitute model 83640 Agilent SG
recommended Technologies

2 | Soure Module No substitute model 83557A Agilent -
recommended Technologies

3 | 10dB Fixed Attenuator | No substitute model 521V MPI -
recommended

4 | RF Power Sensor No substitute model V8486A Agilent -
recommended Technologies

5 | RF Power Meter No substitute model 437B Agilent -
recommended Technologies

6 |RFCable Type: SMA(m)-SMA(m) | DCP-FF00092X02 | Advantest -

7 | Spectrum Analyzer No substitute model R3172/R3182 Advantest -
recommended
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3)

(4)

()

NOTE:

1. TheR3172/R3182 to be tested should be warmed up for at least 30 minutes before starting tests. Any
additional equipment used for this performance verification tests should be warmed up as appropriate.

2. Makesurethat the test equipment used meetsits own published specifications and that all connectors
are clean, before starting test.

3. Anyequipment that meetscritical specificationsgiven in the Table can be substituted for recommended
models.

Calibration Cycle

The performance verifications should be used to check the external mixer against its specifications
every once ayear recommended.

Performance Verification Test Record Sheets

The performance verification test record sheets at the end of this chapter are provided the value mea-
sured in each performance verification.

The test record lists test specification and acceptable limits.
Performance verification test record sheets for each option is provided at end of this manual.

Recommend that make a copy of these sheets, record the complete test results on the copy, and keep
the copy for calibration test record.

Thisrecord could proveinvaluablein tracking gradual changesin test result over long periods of the
time.

Conventions Used in this Manual

The following conventions are used in this manual.

« Pand keys and soft keys are printed in a contrasting typeface to make them stand out from the
text asfollows:

Panel keys: Boldface type Example: FREQ, FORMAT
Soft keys: Boldface and italic type Example: Center, Trace Detector

* When aseries of key operations are described using a comma between two keys.

» Thereare various soft menus used to switch between two states such as ON/OFF and AUTO/
MNL
For example, when turning off the Display ON/OFF function, the annotation “Display ON/
OFF(OFF)” isused.

When switching the RBW AUTO/MNL function to MNL, the annotation “RBW AUTO/
MNL(MNL)" is used.



R3132 Series Spectrum Analyzer Operation Manual

6.3.1 External Mixer Performance Verification Test Procedures

6.3.1 External Mixer Performance Verification Test Procedures

This section describes the performance verification test procedure listed on Table 6-1.

6.3.1.1 Noise Level

Description:

Verify the external mixer’s noise level both frequency range of 50 GHz to 75 GHz and 70 GHz to 80

GHz.

Firstly load the correction data on the backed up floppy disk to R3172/R3182 internal memory. Set

the sweeper output to off.

Measure the noise level in ht entire frequency range of each external mixer by 500 MHz step.
Specification:

Frequency Range Noise Level
50 - 75 GHz <-90dBm
70 - 80 GHz <-88dBm

Equipment required:

Sweeper: 83640 (SG)

Source Module: 83557A

10 dB Fixed Attenuator: 521V

RF Cable: DCP-FF00092X 02
Setup

Sweeper (83640) R3172/R3182
RF Cable
(DCP-FF00092X02)
Source Module i 10dB Ext. Mixer
(83557A) (521V) (WHMB-155)
Figure 6-7 Setup of Noise Level Test

Procedure

Part 1 Frequency Range 50 GHz to 75 GHz

1. Connect equipment as shown in Figure 6-7.

2. Onthe SG set output level to off.
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10.

11

12.

13.

14.

15.

16.

On the R3172/R3182, press keys as follows to preset.

SHIFT, CONFIG (PRESET)

Insert the correction data floppy disk.

On the R3172/R3182, press keys as follows to set FD reading.
RECALL, Device, RAM/FD (FD)

Select the “WHM15-1" file by rotating the data knob.

On the R3172/R3182, pressRECAL L key to load the correction data.

On the R3172/R3182, set controls as follows;
Frequency Span: Zero

Reference Level: -40 dBm
dB/div: 10 dB/div
RBW: 1kHz
VBW: 10 Hz
Detector: Sample

On the R3172/R3182, set control asfollow;
Center Frequency: 50 GHz

On the R3172/R3182, press keys as follows to set number of average to 3 times.
TRACE, 1/2_more, AVG A, 3, Hz (ENTER)

Wait until the average process has completed

On the R3172/R3182, press PK SRCH to capture the highest noise signal.
Record the level of marker on the performance verification test record sheets.

On the R3172/R3182, set control asfollow;
Center Frequency:  50.5 GHz

Wait until the average process has completed
On the R3172/R3182, press PK SRCH key to s capture the highest noise signal.
Record the level of marker on the performance verification test record sheets.

Repeat steps 13 through 15 for incrementing the center frequency of 500 MHz
step up to 75 GHz.
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Part 2 Frequency Range 70 GHz to 80 GHz

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

On the R3172/R3182, press keys as follows to preset.

SHIFT, CONFIG (PRESET)

Insert the correction data floppy disk.

On the R3172/R3182, press keys as follows to set FD reading.
RECALL, Device, RAM/FD (FD)

Select the “WHM15-2" file by rotating the data knob.

On the R3172/R3182, pressRECAL L key to load the correction data.

On the R3172/R3182, set controls as follows;
Frequency Span: Zero

Reference Level: -40 dBm
dB/div: 10 dB/div
RBW: 1kHz
VBW: 10 Hz
Detector: Sample

On the R3172/R3182, set control as follow;
Center Frequency: 70 GHz

On the R3172/R3182, press keys as follows to set number of average to 3 times.
TRACE, 1/2_more, AVG A, 3, Hz (ENTER)

Wait until the average process has completed

On the R3172/R3182, press PK SRCH to capture the highest noise signal.
Record the level of marker on the performance verification test record sheets.

On the R3172/R3182, set control as follow;
Center Frequency:  70.5 GHz

Wait until the average process has completed
On the R3172/R3182, press PK SRCH key to s capture the highest noise signal.
Record the level of marker on the performance verification test record sheets.

Repeat steps 23 through 29 for incrementing the center frequency of 500 MHz
step up to 80 GHz.
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6.3.1.2 Frequency Response
Description:

Verify the external mixer frequency response against specification both frequency range of 50 GHz
to 75 GHz and 70 GHz to 80 GHz.

Firstly measure the source modul e out power with RF power meter and RF power sensor in the entire
frequency range by 100 MHz step, and record it as calibrated value.

Secondary connect external mixer to the source module, and then measure the frequency response on
the R3172/R3182 screen in the entire frequency range by 100 MHz step, and record it as measured
value.

Calculate between the calibrated value and measured value for the frequency response.

Specification:

Frequency Range: 50.0to 75.0 GHz, +5 dB

70.0t0 80.0 GHz, t5dB

Equipment required:

Sweeper: 83640

Source Module; 83557A

10 dB Fixed Attenuator: 521V

RF Cable: DCP-FF00092X02

RF Power Meter: 437B

RF Power Sensor: V8486A
Setup

Source Module Calibration

Sweeper (83640) Power Meter

B

Source Module
(83557A) (5421V)

Figure 6-8 Setup of Source Module Calibration

6-34



R3132 Series Spectrum Analyzer Operation Manual

6.3.1 External Mixer Performance Verification Test Procedures

Freguency Response
Sweeper (83640) R3172/R3182

(DCP-FF00092X 02)

Source Module 10dB Ext. Mixer
(83557A) (5421V) (WHMB-15S)

Figure 6-9 Setup of Frequency Response Test
Procedure
Part 1 Source Module Calibration

1. Onthe RF power meter, perform ZERO and calibration with the RF power sen-
Sor.

2. Connect equipment as shown in Figure 6-8.

3. Onthe SG, set controls as follows;

Output Frequency:  50.0 GHz
Output Level: 0dBm

4, Onthe RF power meter set correction data for 50.0 GHz.

5. Measure the source module output level, and then record it in calibrated value
column on the performance verification test record sheets.

6. Onthe SG, set control asfollow;
Output Frequency:  50.1 GHz

7. Onthe RF power meter set correction datafor 50.1 GHz.

8. Measure the source module output level, and then record it in calibrated value
column on the performance verification test record sheets.

9. Repeat steps 6 through 8 for the SG output frequency and RF power meter cor-
rection data up to 80 GHz by 100 MHz steps.

Part 2 Frequency Response Test (Frequency Range: 50 GHz to 75 GHz)
10. Connect equipment as shown in Figure 6-7.

11. Insert the correction data floppy disk.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

On the R3172/R3182, press keys as follows to set FD reading.
RECALL, Device, RAM/FD (FD)

Select the “WHM15-1" file by rotating the data knob.

On the R3172/R3182, pressRECAL L key to load the correction data.

On the R3172/R3182, set controls as follows;
Center Frequency:  50.0 GHz

Span: 40 MHz
Reference Level: 0dBm
dB/div: 10dB/div
RBW: 300kHz
VBW: 3kHz
Detector: Sample

On the SG, set controls as follows;

Output Frequency:  50.0 GHz
Output Level: 0dBm

On the R3172/3182, press SINGL E key for a sweep.
On the R3172/R3182, press PK SRCH key to capture the signal peak.

Record the level of peak marker in the measured value column on the perfor-
mance verification test data sheets.

Calculate actual value using following equation.
Actua Vaue = Abs (Calibrated value) - Abs (Measured value)

Record the result in the actual value column on the performance verification test
data sheets.

On the R3172/R3182, set control asfollow;
Center Frequency:  50.1 GHz

On the SG, set control asfollow;
Output Frequency:  50.1 GHz

On the R3172/3182, press SINGL E key for a sweep.
On the R3172/R3182, press PK SRCH key to capture the signal peak.

Record the level of peak marker in the measured value column on the perfor-
mance verification test data sheets.
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28.

29.

6.3.1 External Mixer Performance Verification Test Procedures

Calculate actual value using following equation.
Actual Value = Abs (Caibrated value) - Abs (Measured value)

Record the result in the actual value column on the performance verification test
data sheets.

Repeat steps 22 through 28 for the frequency setting both of R3172/R3182 center
frequency and SG output frequency up-to 75 GHz step by 100 MHz.

Part 3 Frequency Response Test (Frequency Range: 70 GHz to 80 GHz)

30.

31

32.

33.

35.

36.

37.

38.

39.

40.

Insert the correction data floppy disk.

On the R3172/R3182, press keys as follows to set FD reading.
RECALL, Device, RAM/FD (FD)

Select the “WHM15-2" file by rotating the data knob.

On the R3172/R3182, pressRECAL L key to load the correction data.

On the R3172/R3182, set controls as follows;
Center Frequency:  70.0 GHz

Span: 40 MHz
Reference Level: 0dBm
dB/div: 10dB/div
RBW: 300kHz
VBW: 3kHz
Detector: Sample

On the SG, set controls as follows;

Output Frequency:  70.0 GHz
Output Level: 0dBm

On the R3172/3182, press SINGL E key for a sweep.
On the R3172/R3182, press PK SRCH key to capture the signal peak.

Record the level of peak marker in the measured value column on the perfor-
mance verification test data sheets.

Calculate actual value using following equation.
Actua Vaue = Abs (Calibrated value) - Abs (Measured value)

Record the result in the actual value column on the performance verification test
data sheets.
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41.

42.

43.

45,

46.

47.

48.

49,

On the R3172/R3182, set control as follow;
Center Frequency:  70.1 GHz

On the SG, set control asfollow;
Output Frequency:  70.1 GHz

On the R3172/3182, press SINGL E key for a sweep.
On the R3172/R3182, press PK SRCH key to capture the signal peak.

Record the level of peak marker in the measured value column on the perfor-
mance verification test data sheets.

Calculate actual value using following equation.
Actua Vaue = Abs (Caibrated value) - Abs (Measured value)

Record the result in the actual value column on the performance verification test
data sheets.

Repeat steps 41 through 47 for the frequency setting both of R3172/R3182 center

frequency and SG output frequency up-to 80 GHz step by 100 MHz.
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6.3.2 Performance Verification Test Record Sheets

Performance Verification Test Record Sheets
Model: OPT3172/3182+18 Date:
Serial Number:

(1) NoiselLevel
Frequency Range: 50 GHz to 75 GHz

Test Data Specification Result
Fr%“Hle;Cy Min. (dBm) Mea?ég;‘)’a' Y| Max. (dBm) | PasyFail
50.0 NA 50
505 NA 290
510 NA 290
515 NA 290
520 NA 290
525 NA 290
53.0 NA 290
535 NA 200
54.0 NA 290
545 NA 290
55.0 NA 290
555 NA 290
56.0 NA 290
565 NA 290
57.0 NA 290
575 NA 290
58.0 NA 290
585 NA 290
59.0 NA 290
595 NA 290
60.0 NA 290
605 NA 290
610 NA 290
615 NA 290
62.0 NA 290
625 NA 290
630 NA 290
635 NA 200
64.0 NA 290
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Test Data Specification Result
Frgaezn)cy Min. (dBm) Mea?é[:gq‘)’a' Y| Max. (dBm) | PassFail
45 NA 50
65.0 NA 90
655 NA %0
66.0 NA 90
66.5 NA 90
67.0 NA 90
675 NA 90
68.0 NA 90
685 NA 90
69.0 NA 90
695 NA 90
70.0 NA 90
705 NA )
710 NA 90
715 NA 90
720 NA 90
725 NA 90
730 NA 90
735 NA 90
74.0 NA 90
745 NA 90
750 NA 90
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Freguency Range: 70 GHz to 80 GHz

Test Data Specification Result
Fr%“Hle;Cy Min. (dBm) Mea?ég;‘)’a' Y| Max. (dBm) | PasyFail
700 NA 5
705 NA 88
710 NA 88
715 NA 88
720 NA 88
725 NA 88
730 NA 88
735 NA 88
740 NA 88
745 NA 88
750 NA 88
755 NA 88
760 NA 88
765 NA 68
770 NA 88
775 NA 68
780 NA 88
785 NA 68
790 NA 88
795 NA 88
80.0 NA 88
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(2) Frequency Response
Freguency Range: 50 GHz to 75 GHz
Test Data Specification Result
Frfg‘;'ez';cy V;?'J'eb(féﬁ) Mea?é;ei‘)’a' Y| Min. (dB) AG‘EZ'B‘;"J" U | Max.(dB) | PassFail
50.0 -5 +5
50.1 -5 45
50.2 -5 +5
50.3 -5 +5
50.4 -5 +5
50.5 -5 +5
50.6 -5 +5
50.7 -5 45
50.8 -5 +5
50.9 -5 +5
51.0 -5 +5
51.1 -5 45
51.2 -5 +5
51.3 -5 45
51.4 -5 +5
51.5 -5 45
51.6 -5 +5
51.7 -5 45
51.8 -5 +5
51.9 -5 +5
52.0 -5 +5
52.1 -5 45
52.2 -5 +5
52.3 -5 +5
52.4 -5 +5
52,5 -5 45
52.6 -5 +5
52.7 -5 45
52.8 -5 +5
52.9 -5 +5
53.0 -5 +5
53.1 -5 +5
53.2 -5 +5
53.3 -5 +5
53.4 -5 +5
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Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
53.5 -5 +5
53.6 -5 +5
53.7 -5 +5
53.8 -5 +5
53.9 -5 +5
54.0 -5 +5
541 -5 +5
54.2 -5 +5
54.3 -5 +5
544 -5 +5
545 -5 +5
54.6 -5 +5
547 -5 +5
54.8 -5 +5
54.9 -5 +5
55.0 -5 +5
55.1 -5 +5
55.2 -5 +5
55.3 -5 +5
55.4 -5 +5
555 -5 +5
55.6 -5 +5
55.7 -5 +5
55.8 -5 +5
55.9 -5 +5
56.0 -5 +5
56.1 -5 +5
56.2 -5 +5
56.3 -5 +5
56.4 -5 +5
56.5 -5 +5
56.6 -5 +5
56.7 -5 +5
56.8 -5 +5
56.9 -5 +5
57.0 -5 +5
571 -5 +5
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Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
57.2 -5 +5
57.3 -5 +5
574 -5 +5
575 -5 +5
57.6 -5 +5
57.7 -5 +5
57.8 -5 +5
57.9 -5 +5
58.0 -5 +5
58.1 -5 +5
58.2 -5 +5
58.3 -5 +5
58.4 -5 +5
58.5 -5 +5
58.6 -5 +5
58.7 -5 +5
58.8 -5 +5
58.9 -5 +5
59.0 -5 +5
50.1 -5 +5
59.2 -5 +5
50.3 -5 +5
50.4 -5 +5
59.5 -5 +5
59.6 -5 +5
50.7 -5 +5
59.8 -5 +5
59.9 -5 +5
60.0 -5 +5
60.1 -5 +5
60.2 -5 +5
60.3 -5 +5
60.4 -5 +5
60.5 -5 +5
60.6 -5 +5
60.7 -5 +5
60.8 -5 +5
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6.3.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
60.9 -5 +5
61.0 -5 +5
61.1 -5 +5
61.2 -5 +5
61.3 -5 +5
61.4 -5 +5
61.5 -5 +5
61.6 -5 +5
61.7 -5 +5
61.8 -5 +5
61.9 -5 +5
62.0 -5 +5
62.1 -5 +5
62.2 -5 +5
62.3 -5 +5
62.4 -5 +5
62.5 -5 +5
62.6 -5 +5
62.7 -5 +5
62.8 -5 +5
62.9 -5 +5
63.0 -5 +5
63.1 -5 +5
63.2 -5 +5
63.3 -5 +5
63.4 -5 +5
63.5 -5 +5
63.6 -5 +5
63.7 -5 +5
63.8 -5 +5
63.9 -5 +5
64.0 -5 +5
64.1 -5 +5
64.2 -5 +5
64.3 -5 +5
64.4 -5 +5
64.5 -5 +5
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6.3.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
64.6 -5 +5
64.7 -5 +5
64.8 -5 +5
64.9 -5 +5
65.0 -5 +5
65.1 -5 +5
65.2 -5 +5
65.3 -5 +5
65.4 -5 +5
65.5 -5 +5
65.6 -5 +5
65.7 -5 +5
65.8 -5 +5
65.9 -5 +5
66.0 -5 +5
66.1 -5 +5
66.2 -5 +5
66.3 -5 +5
66.4 -5 +5
66.5 -5 +5
66.6 -5 +5
66.7 -5 +5
66.8 -5 +5
66.9 -5 +5
67.0 -5 +5
67.1 -5 +5
67.2 -5 +5
67.3 -5 +5
67.4 -5 +5
67.5 -5 +5
67.6 -5 +5
67.7 -5 +5
67.8 -5 +5
67.9 -5 +5
68.0 -5 +5
68.1 -5 +5
68.2 -5 +5
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6.3.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
68.3 -5 +5
68.4 -5 +5
68.5 -5 +5
68.6 -5 +5
68.7 -5 +5
68.8 -5 +5
68.9 -5 +5
69.0 -5 +5
69.1 -5 +5
69.2 -5 +5
69.3 -5 +5
69.4 -5 +5
69.5 -5 +5
69.6 -5 +5
69.7 -5 +5
69.8 -5 +5
69.9 -5 +5
70.0 -5 +5
70.1 -5 +5
70.2 -5 +5
70.3 -5 +5
70.4 -5 +5
70.5 -5 +5
70.6 -5 +5
70.7 -5 +5
70.8 -5 +5
70.9 -5 +5
71.0 -5 +5
71.1 -5 +5
71.2 -5 +5
71.3 -5 +5
71.4 -5 +5
71.5 -5 +5
71.6 -5 +5
717 -5 +5
71.8 -5 +5
71.9 -5 +5
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6.3.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg“Hez';Cy V;?'J'eb(féﬁ) Mea?é;ei‘)’a' Y| Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
72.0 -5 +5
72.1 -5 +5
72.2 -5 +5
72.3 -5 +5
72.4 -5 +5
72.5 -5 +5
72.6 -5 +5
727 -5 +5
72.8 -5 +5
72.9 -5 +5
73.0 -5 +5
73.1 -5 +5
73.2 -5 +5
73.3 -5 +5
734 -5 +5
73.5 -5 +5
73.6 -5 +5
73.7 -5 +5
73.8 -5 +5
73.9 -5 +5
74.0 -5 +5
74.1 -5 +5
74.2 -5 +5
74.3 -5 +5
74.4 -5 +5
74.5 -5 +5
74.6 -5 +5
4.7 -5 +5
74.8 -5 +5
74.9 -5 +5
75.0 -5 +5
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6.3.2 Performance Verification Test Record Sheets

Freguency Range: 70 GHz to 80 GHz

Test Data Specification Result
Frg“Hez';Cy V;?'J('ab(rdaée:;) Mea?é;efn‘)’a' Ue | Min. (dB) AC“Eg'B‘;a' Ue | Max.(dB) | PassFail
70.0 -5 +5
70.1 -5 +5
70.2 -5 +5
70.3 -5 +5
70.4 -5 +5
70.5 -5 45
70.6 -5 +5
70.7 -5 +5
70.8 -5 +5
70.9 -5 +5
71.0 -5 +5
711 -5 +5
71.2 -5 +5
713 -5 45
71.4 -5 +5
715 -5 45
71.6 -5 +5
717 -5 45
718 -5 +5
719 -5 +5
72.0 -5 +5
72.1 -5 45
72.2 -5 +5
72.3 -5 +5
72.4 -5 +5
72.5 -5 45
72.6 -5 +5
72.7 -5 +5
72.8 -5 +5
72.9 -5 +5
73.0 -5 +5
73.1 -5 45
73.2 -5 +5
73.3 -5 +5
73.4 -5 +5
735 -5 +5
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6.3.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
73.6 -5 +5
73.7 -5 +5
73.8 -5 +5
73.9 -5 +5
74.0 -5 +5
74.1 -5 +5
74.2 -5 +5
74.3 -5 +5
74.4 -5 +5
74.5 -5 +5
74.6 -5 +5
4.7 -5 +5
74.8 -5 +5
74.9 -5 +5
75.0 -5 +5
75.1 -5 +5
75.2 -5 +5
75.3 -5 +5
75.4 -5 +5
75.5 -5 +5
75.6 -5 +5
75.7 -5 +5
75.8 -5 +5
75.9 -5 +5
76.0 -5 +5
76.1 -5 +5
76.2 -5 +5
76.3 -5 +5
76.4 -5 +5
76.5 -5 +5
76.6 -5 +5
76.7 -5 +5
76.8 -5 +5
76.9 -5 +5
77.0 -5 +5
77.1 -5 +5
77.2 -5 +5
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6.3.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg“Hez';Cy V;?'J'eb(féﬁ) Mea?é;ei‘)’a' Y| Min. (dB) AC“EZ'B‘;a' Ue | Max.(dB) | PassFail
77.3 5 +5
774 5 +5
775 5 +5
77.6 5 +5
77.7 5 +5
77.8 5 +5
77.9 5 +5
78.0 5 +5
78.1 5 +5
78.2 5 +5
78.3 -5 +5
784 5 +5
785 5 +5
78.6 5 +5
78.7 5 +5
78.8 5 +5
78.9 -5 +5
79.0 5 +5
79.1 5 +5
79.2 5 +5
79.3 -5 +5
794 5 +5
79.5 5 +5
79.6 5 +5
79.7 5 +5
79.8 5 +5
79.9 -5 +5
80.0 5 +5
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6.4 External Mixer OPT19

6.4 External Mixer OPT19

(1) Introduction

This chapter provides OPT3172/3182+19 external mixer performance verification test procedures,
item by item aslisted on Table 6-7.

Performance verification will be carried out under following condition.

Temperature range: 20 °Cto 30 °C
Relative Humidity: 85 % or less

Table6-7 List of Performance Verification Test |tems

No. Test Description Applicable Models
1 |NoiseLevel OPT3172/3182+19
2 | Frequency Response OPT3172/3182+19

(2) Test Equipment

Table 6-8 lists equipment for the performance verification test.

The equipment needed to perform al of the performance test.

Equipment lists for individual tests are provided in each performance verification test procedure.

Table 6-8 Equipment List for Performance Verification Test

- Critical Specifications Model
No. Description for substitute Model Recommended Manufacturer | Notes

1 | Sweeper No substitute model 83640 Agilent SG
recommended Technologies

2 | Soure Module No substitute model 83558A Agilent -
recommended Technologies

3 | 10dB Fixed Attenuator | No substitute model 521W MPI -
recommended

4 | RF Power Sensor No substitute model W8486A Agilent -
recommended Technologies

5 | RF Power Meter No substitute model 437B Agilent -
recommended Technologies

6 |RFCable Type: SMA(m)-SMA(m) | DCP-FF00092X02 | Advantest -

7 | Spectrum Analyzer No substitute model R3172/R3182 Advantest -
recommended
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3)

(4)

()

6.4 External Mixer OPT19

NOTE:

1. TheR3172/R3182 to be tested should be warmed up for at least 30 minutes before starting tests. Any
additional equipment used for this performance verification tests should be warmed up as appropriate.

2. Makesurethat the test equipment used meetsits own published specifications and that all connectors
are clean, before starting test.

3. Anyequipment that meetscritical specificationsgiven in the Table can be substituted for recommended
models.

Calibration Cycle

The performance verifications should be used to check the external mixer against its specifications
every once ayear recommended.

Performance Verification Test Record Sheets

The performance verification test record sheets at the end of this chapter are provided the value mea-
sured in each performance verification.

The test record lists test specification and acceptable limits.
Performance verification test record sheets for each option is provided at end of this manual.

Recommend that make a copy of these sheets, record the complete test results on the copy, and keep
the copy for calibration test record.

Thisrecord could proveinvaluablein tracking gradual changesin test result over long periods of the
time.

Conventions Used in this Manual

The following conventions are used in this manual.

« Pand keys and soft keys are printed in a contrasting typeface to make them stand out from the
text asfollows:
Panel keys: Boldface type Example: FREQ, FORMAT
Soft keys: Boldface and italic type Example: Center, Trace Detector

* When aseries of key operations are described using a comma between two keys.

» Thereare various soft menus used to switch between two states such as ON/OFF and AUTO/
MNL.
For example, when turning off the Display ON/OFF function, the annotation “Display ON/
OFF(OFF)” is used.

When switching the RBW AUTO/MNL function to MNL, the annotation “RBW AUTO/
MNL(MNL)" is used.
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6.4.1 Externa Mixer Performance Verification Test Procedures

6.4.1

External Mixer Performance Verification Test Procedures

This section describes the performance verification test procedure listed on Table 6-1.

6.4.1.1 NoiseLevel

6-54

Description:

Verify the external mixer’snoise level.

Firstly load the correction data on the backed up floppy disk to R3172/R3182 internal memory.
Set the sweeper output to off.
Measure the noise level in ht entire frequency range of each external mixer by 500 MHz step.
Specification:
Frequency Range Noise Level
75-85GHz <-85dBm
85-110 GHz <-80dBm
Equipment required:
Sweeper: 83640 (SG)
Source Module: 83558A

10 dB Fixed Attenuator:  521W

RF Cable: DCP-FF00092X 02
Spectrum Analyzer: R3172/R3182
Setup
Sweeper (83640) R3172/R3182
SourceModule ~ EE=S=ms 10 (B Ext. Mixer
(83558A) (521wW) (WHMB-109)
Figure 6-10 Setup of Noise L evel Test
Procedure

1. Connect equipment as shown in Figure 6-10.

2. Onthe SG set output level to off.
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10.

11

12.

13.

14.

15.

16.

6.4.1 External Mixer Performance Verification Test Procedures

On the R3172/R3182, press keys as follows to preset.

SHIFT, CONFIG (PRESET)

Insert the correction data floppy disk.

On the R3172/R3182, press keys as follows to set FD reading.
RECALL, Device, RAM/FD (FD)

Select the “WHMB10” file by rotating the data knob.

On the R3172/R3182, pressRECAL L key to load the correction data.

On the R3172/R3182, set controls as follows;
Frequency Span: Zero

Reference Level: -40 dBm
dB/div: 10 dB/div
RBW: 1kHz
VBW: 10 Hz
Detector: Sample

On the R3172/R3182, set control asfollow;
Center Frequency: 75 GHz

On the R3172/R3182, press keys as follows to set number of average to 3 times.
TRACE, 1/2_more, AVG A, 3, Hz (ENTER)

Wait until the average process has completed

On the R3172/R3182, press PK SRCH to capture the highest noise signal.
Record the level of marker on the performance verification test record sheets.

On the R3172/R3182, set control as follow;
Center Frequency:  75.5 GHz

Wait until the average process has completed
On the R3172/R3182, press PK SRCH key to s capture the highest noise signal.
Record the level of marker on the performance verification test record sheets.

Repeat steps 13 through 15 for incrementing the center frequency of 500 MHz
step up to 110 GHz.
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6.4.1 Externa Mixer Performance Verification Test Procedures

6.4.1.2 Frequency Response
Description:

Verify the external mixer frequency response against specification.

Firstly measure the source modul e out power with RF power meter and RF power sensor in the entire
frequency range by 100 MHz step, and record it as calibrated value.

Secondary connect external mixer to the source module, and then measure the frequency response on
the R3172/R3182 screen in the entire frequency range by 100 MHz step, and record it as measured

value.

Calculate between the calibrated value and measured value for the frequency response.

Specification:

Frequency Range: 75.0t0110.0 GHz, +5dB
Equipment required:

Sweeper: 83640 (SG)

Source Module; 83558A

10 dB Fixed Attenuator:  521W

RF Cable: DCP-FF00092X02

RF Power Meter: 437B

RF Power Sensor: W8486A

Spectrum Analyzer: R3172/R3182
Setup

Source Module Calibration

Sweeper (83640) Power Meter
e (4378B)

A,

s
SN |

Power Sensor
Source Module 10dB (W8486A)
(83558AA) (521W)

Figure 6-11 Setup of Source Module Calibration
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6.4.1 External Mixer Performance Verification Test Procedures

Freguency Response
Sweeper (83640) R3172/R3182

SMA CABLE

(DCP-FF00092X02)
Source Module 10dB Ext. Mixer
(83558AA) (521W) (WHMB-10S)

Figure 6-12 Setup of Frequency Response Test
Procedure
Part 1 Source Module Calibration

1. Onthe RF power meter, perform ZERO and calibration with the RF power sen-
Sor.

2. Connect equipment as shown in Figure 6-11.

3. Onthe SG, set controls as follows;

Output Frequency:  75.0 GHz
Output Level: 0dBm

4. Onthe RF power meter set correction data for 75.0 GHz.

5. Measure the source module output level, and then record it in reference column
on the performance verification test record sheets.

6. Onthe SG, set control asfollow;
Output Frequency:  75.1 GHz

7. Onthe RF power meter set correction datafor 75.1 GHz.

8. Measure the source module output level, and then record it in reference column
on the performance verification test record sheets.

9. Repeat steps 6 through 8 for the SG output frequency and RF power meter cor-
rection data up to 110 GHz by 100 MHz steps.

Part 2 Frequency Response Test

10. Connect equipment as shown in Figure 6-11.
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6.4.1 Externa Mixer Performance Verification Test Procedures
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

On the R3172/R3182, press keys as follows to preset.
SHIFT, CONFIG (PRESET)

On the R3172/R3182, set controls as follows;
Center Frequency:  75.0 GHz

Span: 40 MHz
Reference Level: 0dBm
dB/div: 10dB/div
RBW: 300kHz
VBW: 3kHz
Detector: Sample

On the SG, set controls as follows;

Output Frequency:  75.0 GHz
Output Level: 0dBm

On the R3172/3182, press SINGL E key for a sweep.
On the R3172/R3182, press PK SRCH key to capture the signal peak.

Record the level of peak marker in the measured value column on the perfor-
mance verification test data sheets.

Calculate actual value using following equation.
Actua Vaue = Abs (Caibrated value) - Abs (Measured value)

Record the result in the actual value column on the performance verification test
data sheets.

On the R3172/R3182, set control asfollow;
Center Frequency:  75.1 GHz

On the SG, set control asfollow;
Output Frequency:  75.1 GHz

On the R3172/3182, press SINGL E key for a sweep.
On the R3172/R3182, press PK SRCH key to capture the signal peak.

Record the level of peak marker in the measured value column on the perfor-
mance verification test data sheets.

Calculate actual value using following equation.

Actual Value = Abs (Calibrated value) - Abs (Measured value)
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25.

26.

6.4.1 External Mixer Performance Verification Test Procedures

Record the result in the actual value column on the performance verification test
data sheets.

Repeat steps 19 through 25 for the frequency setting both of R3172/R3182 center
frequency and SG output frequency up-to 110 GHz step by 100 MHz.
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6.4.2 Performance Verification Test Record Sheets

6.4.2 Performance Verification Test Record Sheets

6-60

Performance Verification Test Record Sheets

Model: OPT3172/3182+19 Date:

Serial Number:

(1) NoiselLevel

Test Data Specification Result
Fr%“Hle;Cy Min. (dBm) Mea?ég;‘)’a' Y| Max. (dBm) | PasyFail

75.0 NA -85
75.5 NA -85
76.0 NA -85
76.5 NA -85
77.0 NA -85
775 NA -85
78.0 NA -85
78.5 NA -85
79.0 NA -85
79.5 NA -85
80.0 NA -85
80.5 NA -85
81.0 NA -85
815 NA -85
82.0 NA -85
82.5 NA -85
83.0 NA -85
83.5 NA -85
84.0 NA -85
84.5 NA -85
85.0 NA -80
85.5 NA -80
86.0 NA -80
86.5 NA -80
87.0 NA -80
87.5 NA -80
88.0 NA -80
88.5 NA -80
89.0 NA -80
89.5 NA -80
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6.4.2 Performance Verification Test Record Sheets

Test Data Specification Result
Fr(egaezn)cy Min. (dBm) Mea?é[:gq‘)’a' Y| Max. (dBm) | PassFail
%0 NA 80
905 NA 80
910 NA 80
915 NA 80
92.0 NA 80
925 NA 80
93.0 NA 80
935 NA 80
9.0 NA 80
95 NA 80
9%.0 NA 80
%5 NA 80
%.0 NA 80
9%.5 NA 80
97.0 NA 80
975 NA 80
%0 NA 80
%5 NA 80
99.0 NA 80
995 NA 80
1000 NA 80
1005 NA 80
1010 NA 80
1015 NA 80
1020 NA 80
1025 NA 80
103.0 NA 80
1085 NA 80
1040 NA 80
1045 NA 80
105.0 NA 80
1055 NA 80
106.0 NA 80
1065 NA 80
107.0 NA 80
1075 NA 80
1080 NA 80
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6.4.2 Performance Verification Test Record Sheets

Test Data Specification Result
Fr(egaezn)cy Min. @Bm) |V ea?éﬂ:gj‘)’a' Y| Max. (dBm) | PassFail

108.5 NA -80

109.0 NA -80

109.5 NA -80

110.0 NA -80

(2) Frequency Response
Test Data Specification Result
Frfg‘;'ez';cy Vg":"]'eb(féﬁ) Mea?é;ei‘)’a' Ue | Min. (dB) Ad‘zg'B‘;a' U | Max.(dB) | PassFail

75.0 -5 +5
75.1 -5 +5
75.2 -5 +5
75.3 -5 +5
75.4 -5 +5
75.5 -5 +5
75.6 -5 +5
75.7 -5 +5
75.8 -5 +5
75.9 -5 +5
76.0 -5 +5
76.1 -5 +5
76.2 -5 +5
76.3 -5 +5
76.4 -5 +5
76.5 -5 +5
76.6 -5 +5
76.7 -5 +5
76.8 -5 +5
76.9 -5 +5
77.0 -5 +5
77.1 -5 +5
77.2 -5 +5
77.3 -5 +5
774 -5 +5
77.5 -5 +5
77.6 -5 +5
7.7 -5 +5
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6.4.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
77.8 -5 +5
77.9 -5 +5
78.0 -5 +5
78.1 -5 +5
78.2 -5 +5
78.3 -5 +5
78.4 -5 +5
785 -5 +5
78.6 -5 +5
78.7 -5 +5
78.8 -5 +5
78.9 -5 +5
79.0 -5 +5
79.1 -5 +5
79.2 -5 +5
79.3 -5 +5
79.4 -5 +5
79.5 -5 +5
79.6 -5 +5
79.7 -5 +5
79.8 -5 +5
79.9 -5 +5
80.0 -5 +5
80.1 -5 +5
80.2 -5 +5
80.3 -5 +5
80.4 -5 +5
80.5 -5 +5
80.6 -5 +5
80.7 -5 +5
80.8 -5 +5
80.9 -5 +5
81.0 -5 +5
81.1 -5 +5
812 -5 +5
81.3 -5 +5
81.4 -5 +5
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6.4.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
815 -5 +5
81.6 -5 +5
81.7 -5 45
81.8 -5 +5
819 -5 +5
82.0 -5 +5
82.1 -5 +5
82.2 -5 +5
82.3 -5 45
82.4 -5 +5
825 -5 +5
82.6 -5 +5
82.7 -5 +5
82.8 -5 +5
829 -5 45
83.0 -5 +5
83.1 -5 +5
83.2 -5 +5
83.3 -5 45
83.4 -5 +5
83.5 -5 +5
83.6 -5 +5
83.7 -5 +5
83.8 -5 +5
83.9 -5 45
84.0 -5 +5
84.1 -5 +5
84.2 -5 +5
84.3 -5 +5
84.4 -5 +5
84.5 -5 +5
84.6 -5 +5
84.7 -5 +5
84.8 -5 +5
849 -5 +5
85.0 -5 +5
85.1 -5 +5
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6.4.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
85.2 -5 +5
85.3 -5 +5
85.4 -5 +5
855 -5 +5
85.6 -5 +5
85.7 -5 +5
85.8 -5 +5
85.9 -5 +5
86.0 -5 +5
86.1 -5 +5
86.2 -5 +5
86.3 -5 +5
86.4 -5 +5
86.5 -5 +5
86.6 -5 +5
86.7 -5 +5
86.8 -5 +5
86.9 -5 +5
87.0 -5 +5
87.1 -5 +5
87.2 -5 +5
87.3 -5 +5
874 -5 +5
875 -5 +5
87.6 -5 +5
87.7 -5 +5
87.8 -5 +5
87.9 -5 +5
88.0 -5 +5
88.1 -5 +5
88.2 -5 +5
88.3 -5 +5
88.4 -5 +5
88.5 -5 +5
88.6 -5 +5
88.7 -5 +5
88.8 -5 +5
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6.4.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
88.9 -5 +5
89.0 -5 +5
89.1 -5 +5
89.2 -5 +5
89.3 -5 +5
894 -5 +5
89.5 -5 +5
89.6 -5 +5
89.7 -5 +5
89.8 -5 +5
89.9 -5 +5
90.0 -5 +5
90.1 -5 +5
90.2 -5 +5
90.3 -5 +5
904 -5 +5
90.5 -5 +5
90.6 -5 +5
90.7 -5 +5
90.8 -5 +5
90.9 -5 +5
91.0 -5 +5
91.1 -5 +5
91.2 -5 +5
91.3 -5 +5
914 -5 +5
91.5 -5 +5
91.6 -5 +5
91.7 -5 +5
91.8 -5 +5
91.9 -5 +5
92.0 -5 +5
92.1 -5 +5
92.2 -5 +5
92.3 -5 +5
924 -5 +5
92.5 -5 +5
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6.4.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
92.6 -5 +5
92.7 -5 +5
92.8 -5 +5
92.9 -5 +5
93.0 -5 +5
93.1 -5 +5
93.2 -5 +5
93.3 -5 +5
934 -5 +5
935 -5 +5
93.6 -5 +5
93.7 -5 +5
93.8 -5 +5
93.9 -5 +5
94.0 -5 +5
94.1 -5 +5
94.2 -5 +5
94.3 -5 +5
94.4 -5 +5
94.5 -5 +5
94.6 -5 +5
94.7 -5 +5
94.8 -5 +5
94.9 -5 +5
95.0 -5 +5
95.1 -5 +5
95.2 -5 +5
95.3 -5 +5
95.4 -5 +5
95.5 -5 +5
95.6 -5 +5
95.7 -5 +5
95.8 -5 +5
95.9 -5 +5
96.0 -5 +5
96.1 -5 +5
96.2 -5 +5
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6.4.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Ye | Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
96.3 -5 +5
96.4 -5 +5
96.5 -5 +5
96.6 -5 +5
96.7 -5 +5
96.8 -5 +5
96.9 -5 +5
97.0 -5 +5
97.1 -5 +5
97.2 -5 +5
97.3 -5 +5
97.4 -5 +5
97.5 -5 +5
97.6 -5 +5
97.7 -5 +5
97.8 -5 +5
97.9 -5 +5
98.0 -5 +5
98.1 -5 +5
98.2 -5 +5
98.3 -5 +5
98.4 -5 +5
98.5 -5 +5
98.6 -5 +5
98.7 -5 +5
98.8 -5 +5
98.9 -5 +5
99.0 -5 +5
9.1 -5 +5
99.2 -5 +5
99.3 -5 +5
994 -5 +5
99.5 -5 +5
99.6 -5 +5
99.7 -5 +5
90.8 -5 +5
99.9 -5 +5
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6.4.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Y| Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
1000 5 5
1001 5 5
1002 5 +5
1003 5 +5
1004 5 +5
1005 5 +5
1006 5 +5
1007 5 +5
1008 5 +5
1009 5 +5
1010 5 +5
1011 5 +5
1012 5 +5
1013 5 +5
1014 5 +5
1015 5 5
1016 5 +5
1017 5 +5
1018 5 +5
1019 5 +5
102.0 5 +5
1021 5 +5
1022 5 +5
1023 5 +5
1024 5 +5
1025 5 +5
1026 5 +5
1027 5 +5
1028 5 +5
1029 5 +5
1030 5 +5
1061 5 5
1032 5 +5
1083 5 +5
1034 5 +5
1085 5 +5
1036 5 +5
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6.4.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg‘;ez';cy V;?'J'eb(r;éﬁ) Mea?é;ei‘)’a' Y| Min. (dB) AC“EZ'B‘;E" Ue | Max.(dB) | PassFail
1057 5 5
1038 5 5
1039 5 +5
1040 5 +5
1041 5 +5
1042 5 +5
104.3 -5 +5
1044 5 +5
1045 5 +5
1046 5 +5
1047 5 +5
1048 5 +5
104.9 -5 +5
105.0 5 +5
1051 5 +5
1052 5 5
1053 5 +5
1054 5 +5
1055 5 +5
1056 5 +5
105.7 5 +5
10538 5 +5
1059 5 +5
106.0 5 +5
106.1 5 +5
1062 5 +5
1063 5 +5
106.4 5 +5
1065 5 +5
106.6 5 +5
106.7 5 +5
1068 5 5
1069 5 +5
1070 5 +5
1071 5 +5
1072 5 +5
1073 5 +5

6-70




R3132 Series Spectrum Analyzer Operation Manual

6.4.2 Performance Verification Test Record Sheets

Test Data Specification Result
Frfg“Hez';Cy V;?'J'eb(féﬁ) Mea?é;ei‘)’a' Y| Min. (dB) AC“EZ'B‘;a' Ue | Max.(dB) | PassFail
074 5 5
1075 5 5
1076 5 +5
1077 5 +5
1078 5 +5
1079 5 +5
1080 5 +5
1081 5 +5
1082 5 +5
1083 5 +5
1084 5 +5
1085 5 +5
1086 5 +5
1087 5 +5
10838 5 +5
1089 5 5
109.0 5 +5
1091 5 +5
1092 5 +5
1093 5 +5
109.4 5 +5
1095 5 +5
1096 5 +5
1097 5 +5
1098 5 +5
1099 5 +5
1100 5 +5
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v

SPECIFICATIONS

7.1 R3132 Specifications

(1) Frequency

7.1 R3132 Specifications

Characteristics

Specification

Frequency range

9kHzto 3 GHz

Frequency readout accuracy
(Start, Stop, CF, Marker)

+ (Freguency readout x freq. reference accuracy + SPAN x 1%
+ RBW x 15% + 60 Hz)

Count frequency marker
Resolution
Count Accuracy

1Hzto1kHz
+ (Marker frequency x freq. reference accuracy + 1L SD)
(SN = 25dB, SPAN < 200MHz)

Frequency reference
Aging
Temperature stability

+2 x 10%/year
+1 x 10 (from 0°C to 50°C)

Frequency span
Range 1 kHz to 3 GHz and 0 Hz (zero span)
Accuracy +1% of Span
Residua FM
Zero Span < 60Hz p-p/100ms
Noise Sidebands freg. < 2.6GHz
< -100 dBc/Hz at 10 kHz offset
(RBW 300 Hz OPT27)
< -105 dBc/Hz at 20 kHz offset
freg. > 2.6GHz
<-98 dBc/Hz at 10 kHz offset
(RBW 300 Hz OPT27)

< -103 dBc/Hz at 20 kHz offset

Resolution Bandwidth

At 3 dB: Range 1 kHz to 3 MHz 1-3-10 sequence
RBW Accuracy +20% from 1 kHzto 1 MHz
+25% for 3 MHz
Selectivity <15:1
(60dB : 3dB)
QP (at 6 dB) Range: 1 MHz, 120 kHz, 9 kHz
Video Bandwidth 10 Hz to 3 MHz (1-3-10 sequence)
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7.1 R3132 Specifications

(20 Amplitude Range

Characteristics

Specification

Measurement range

+30 dBm to displayed Average Noise Level

Maximum input level

(Input attenuator = 10 dB)

Preamplifier OFF +30 dBm
50 VDC max.
Preamplifier ON +13 dBm
50 VDC max.
Display range
Log 10 x 10 div
10, 5, 2, 1 dB/div
Linear 10% of reference level/div

Reference level range
Preamplifier OFF
Log
Linear
Preamplifier ON
Log
Linear

(Input attenuator O to 50 dB)

-64 dBm to +40 dBm (0.1 dB step)
1411V to +22.36 V

(Input attenuator O to 30 dB)

-82 dBmto +10 dBm (0.1 dB step)
17.76 pV to 707.1 mV

Input attenuator range

0to0 50 dB (5 dB step)

(3) Sweep

Characteristics Specification
Sweep time 20msto 1000s
Sweep time Accuracy +2%

Trigger mode

FREE RUN, LINE, VIDEO, EXT, TV

Sweep Mode

REPEAT, SINGLE
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7.1 R3132 Specifications

(49 Dynamic Range

Characteristics Specification
Displayed Average Noise Level | with RBW 1 kHz, VBW 10 Hz and input attenuator 0 dB, f = 10 MHz
Preamplifier OFF -117 dBm + 2f (GHz)dB *1
Preamplifier ON -132 dBm + 3f (GHz)dB
Gain compression (1 dB) frequency = 200 MHz
Preamplifier OFF > 0 dBm (mixer input level)
Preamplifier ON > -25 dBm (RF input level)
Spurious Response Preamplifier OFF, Mixer level -30 dBm
Second harmonic distortion <-70dBc freq = 100 MHz to 800 MHz
<-80dBc freq = 800 MHz
Third order intermodulation | <-80dBc freq = 200 MHz,
distortion 2-signal difference > 50 kHz
Residual responses (input terninated 50Q, input attenuator O dB, freq =1 MHz)
Preamplifier OFF <-100dBm
Preamplifier ON <-105dBm

*1 For atemperature range of 20°C to 30°C. Add 2 dB for a temperature range of 0°C to 50°C.

(5 Amplitude Accuracy

Characteristics Specification
Frequency Response (after Calibration, Att = 10 dB)
Preamplifier OFF +0.5dB (100 kHz to 3 GHz) *2
+2dB (9 kHzto 3 GH2)
Preamplifier ON +1dB (100 kHz to 2.7 GHz)
+2dB (9 kHzto 3 GH2)
Cadlibration Signa Accuracy -20 dBm +0.3dB
IF Gain Error (after automatic calibration)
+0.5dB
Scale Fidelity (after automatic calibration)
Log +1dB/10 dB
+1.5dB/90 dB
+0.2 dB/1 dB
Linear + 5% of reference level
Input attenuator switching +0.3 dB (0 to 50dB settings)
accuracy in reference to an attenuation of 10 dB at 30 MHz
Resolution bandwidth switching | (after automatic calibration)
uncertainty +0.5dB
Overdl level accuracy +1.5dB (REF =-50to 0 dBm, ATT = 10 dB, 2 dB/div,
RBW = 300 kHz, f > 100kHz, after automatic calibration)

*2 For atemperature range of 20°C to 30°C. Add 0.5 dB for atemperature range of 0°C to 50°C.
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7.1 R3132 Specifications

(6) Input and Output

Characteristics Specification
RF input
Connector N type
Impedance 50Q (nominal)

VSWR / Preamplifier OFF

VSWR / Preamplifier ON

<1.5: 1 (100 kHz to 2 GHz) (characteristic value)
with input attenuator 10 dB to 50 dB
<2:1(9kHzto 3 GHz) (characteristic value)
with input attenuator 5 dB to 50 dB
<2.5:1(9kHzto 3 GHz) (characteristic value)

Probe power

+12 V (nominal), 4-pin connector

Calibration output signal

BNC female, 50Q (nominal)
30 MHz, -20 dBm

10MHz reference input

BNC female, 500Q (nominal)
-10 dBmto +10 dBm

External trigger input

BNC female

Phone output Small size monophonic female
GPIB interface | EEE-488 bus connector
Serial interface D-Sub 9pins

Printer interface

D-Sub 25pins, ESC/P, ESC/P-R, PCL

Video output

VGA (15 pins, female)

Floppy drive

3.5inch, MS-DOS format

(7) Genera Specifications

Characteristics Specification
Operating environment range 0°Cto +50°C
Relative humidity 85% or less (without condensation)
Storage environment range -20°C to +60°C

Relative humidity 85% or less

AC input power source

Automatic switching to 100 VAC or 200 VAC
For 100 VAC: 100to 120 VAC, 50to 60 Hz
For 200 VAC: 220t0 240 VAC, 50to 60 Hz

Power consumption <200 VA
Mass < 14kg
Dimensions Approximately 424(W) x 177(H) x 300(D) mm

(not including projections such as rubber feet and connectors)
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7.2 R3132N Specifications

(1) Frequency

7.2 R3132N Specifications

Characteristics

Specification

Frequency range

9kHzto 3.0 GHz

Frequency readout accuracy
(Start, Stop, CF, Marker)

+ (Freguency readout x freq. reference accuracy + SPAN x 1%
+ RBW x 15% + 60 Hz)

Count frequency marker
Resolution
Count Accuracy

1Hzto1kHz
+ (Marker frequency x freq. reference accuracy + 1L SD)
(S/N = 25dB, SPAN < 200MHz)

Frequency reference
Aging
Temperature stability

+2 x 10°year
+1 x 10° (from 0°C to 50°C)

Frequency span
Range 1 kHz to 3 GHz and 0 Hz (zero span)
Accuracy +1% of Span
Residual FM
Zero Span < 60Hz p-p/100ms
Noise Sidebands freg. < 2.6GHz
< -100 dBc/Hz at 10 kHz offset
(RBW 300 Hz OPT27)
< -105 dBc/Hz at 20 kHz offset
freg. > 2.6GHz
< -98 dBc/Hz at 10 kHz offset
(RBW 300 Hz OPT27)

< -103 dBc/Hz at 20 kHz offset

Resolution Bandwidth

At 3 dB: Range 1 kHz to 3 MHz 1-3-10 sequence
RBW Accuracy +20% from 1 kHz to 1 MHz
1+25% for 3 MHz
Selectivity <15:1
(60dB : 3dB)
QP (at 6 dB) Range: 1 MHz, 120 kHz, 9 kHz
Video Bandwidth 10 Hz to 3 MHz (1-3-10 sequence)
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7.2 R3132N Specifications

(20 Amplitude Range

Characteristics

Specification

Measurement range

+134 dBuV to displayed Average Noise Level

Maximum input level

(Input attenuator = 10 dB)

Preamplifier OFF +134 dBuvV
50 VDC max.
Preamplifier ON +120 dBuvV
50 VDC max.
Display range
Log 10 x 10 div
10, 5, 2, 1 dB/div
Linear 10% of reference level/div

Reference level range
Preamplifier OFF
Log
Linear
Preamplifier ON
Log
Linear

(Input attenuator O to 50 dB)

+44.8 dBV to +148.8 dBuV (0.1 dB step)
172.8 uV to +27.39 V

(Input attenuator O to 30 dB)

+26.8 dBuV to +118.8 dBuV (0.1 dB step)
21.75 pV to 866 mvV

Input attenuator range

0to0 50 dB (5 dB step)

(3) Sweep
Characteristics Specification
Sweep time 20msto 1000s

Sweep time Accuracy

+2%

Trigger mode

FREE RUN, LINE, VIDEO, EXT, TV

Sweep Mode

REPEAT, SINGLE
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(49 Dynamic Range

7.2 R3132N Specifications

Characteristics

Specification

Displayed Average Noise Level
Preamplifier OFF
Preamplifier ON

with RBW 1 kHz, VBW 10 Hz and input attenuator 0 dB, f = 10 MHz

-6 dBpV + 2f (GHz)dB *1
-21.dBpV + 3f (GHz)dB

Gain compression (1 dB)
Preamplifier OFF
Preamplifier ON

frequency = 200 MHz
> +107 dBuV (mixer input level)
> +82 dBuV (RFinput level)

Spurious Response
Second harmonic distortion

Third order intermodul ation
distortion

Preamplifier OFF, Mixer level +77 dBpV

<-70dBc freq = 100 MHz to 800 MHz
<-80dBc freq =800 MHz
<-80dBc freq = 200 MHz,

2-signal difference > 50 kHz

Residual responses
Preamplifier OFF
Preamplifier ON

(input terninated 75Q, input attenuator O dB)

< +11 dBpV
< +6 dBuV

*1 For atemperature range of 20°C to 30°C. Add 2 dB for a temperature range of 0°C to 50°C.

(5 Amplitude Accuracy

Characteristics

Specification

Frequency Response
Preamplifier OFF

Preamplifier ON

(after Calibration, Att = 10 dB)
+0.5dB (100 kHz to 2.2 GHz) *2
+2dB (9kHzto 2.2 GHz)
+1dB (100 kHz to 2.2 GHz)
+2dB (9kHzto 2.2 GHz)

Cadlibration Signal Accuracy

-20 dBm +0.3dB

IF Gain Error (after automatic calibration)
+0.5dB
Scale Fidelity (after automatic calibration)
Log +1dB/10 dB
+1.5dB/90 dB
+0.2 dB/1 dB
Linear + 5% of reference level

Input attenuator switching
accuracy

+0.3 dB (0 to 50dB settings)

in reference to an attenuation of 10 dB at 30 MHz

Resolution bandwidth switching
uncertainty

(after automatic calibration)
+0.5dB

Overdl level accuracy

tion)

+1.5dB (REF=-50to 0 dBm, ATT = 10dB, 2 dB/div,
RBW = 300 kHz, f = 100kHz to 2.2 GHz, after automatic calibra-

*2 For atemperature range of 20°C to 30°C. Add 0.5 dB for atemperature range of 0°C to 50°C.
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7.2 R3132N Specifications

(6) Input and Output

Characteristics Specification
RF input
Connector N type
Impedance 75Q (nominal)

VSWR / Preamplifier OFF

VSWR / Preamplifier ON

<1.5: 1 (100 kHz to 2.2 GHz) (characteristic value)
with input attenuator. 10 dB to 50 dB
<2:1(9kHzto 2.2 GHz) (characteristic value)
with input attenuator. 5 dB to 50 dB
<25:1(9kHzto 2.2 GHz) (characteristic value)

Probe power

+12 V (nominal), 4-pin connector

Calibration output signal

BNC female, 75Q (nominal)
30 MHz, -20 dBm

10MHz reference input

BNC female, 500Q (nominal)
-10 dBmto +10 dBm

External trigger input

BNC female

Phone output Small size monophonic female
GPIB interface | EEE-488 bus connector
Serial interface D-Sub 9pins

Printer interface

D-Sub 25pins, ESC/P, ESC/P-R, PCL

Video output

VGA (15 pins, female)

Floppy drive

3.5inch, MS-DOS format

(7) Genera Specifications

Characteristics

Specification

Operating environment range

0°Cto +50°C
Relative humidity 85% or less (without condensation)

Storage environment range

-20°C to +60°C, Relative humidity 85% or less

AC input power source

Automatic switching to 100 VAC or 200 VAC
For 100 VAC: 100 to 120 VAC, 50 to 60 Hz
For 200 VAC: 220t0 240 VAC, 50 to 60 Hz

Power consumption <200VA
Mass < 14kg
Dimensions Approximately 424(W) x 177(H) x 300(D) mm

(not including projections such as rubber feet and connectors)
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7.3 R3162 Specifications

7.3 R3162 Specifications

(1) Frequency

Characteristics Specification
Frequency range 9kHz to 8 GHz
Frequency band
9kHzt0 3.3 GHz band 0
3.2 GHz t0 6.6 GHz band 1-
6.5 GHz to 8 GHz band 1+

Frequency readout accuracy
(Start, Stop, CF, Marker)

+ (Fregquency readout x freq. reference accuracy + SPAN x 1%
+ RBW x 15% + 60 Hz)

Count frequency marker
Resolution
Count Accuracy

1Hzto1kHz
+ (Marker frequency x freq. reference accuracy + 1L SD)
(S/N = 25dB, SPAN < 200MHz)

Frequency reference
Aging
Temperature stability

+2 x 10°year
+1 x 10° (from 0°C to 50°C)

Frequency span
Range 1 kHz to 8 GHz and 0 Hz (zero span)
Accuracy +1% of Span
Residual FM
Zero Span < 60Hz p-p/100ms
Noise Sidebands freg. < 2.6GHz
<-100 dBc/Hz at 10 kHz offset
(RBW 300 Hz opt27)
< -105 dBc/Hz at 20 kHz offset
freg. > 2.6GHz
< -98 dBc/Hz at 10 kHz offset
(RBW 300 Hz opt27)

< -103 dBc/Hz at 20 kHz offset

Resolution Bandwidth

At 3 dB: Range 1 kHz to 3 MHz 1-3-10 sequence
RBW Accuracy +20% from 1 kHz to 1 MHz
+25% for 3 MHz
Selectivity <15:1
60dB:3dB
QP (at 6 dB) Range: 1 MHz, 120 kHz, 9 kHz
Video Bandwidth 10 Hz to 3 MHz (1-3-10 sequence)
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7.3 R3162 Specifications
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(20 Amplitude Range

Characteristics

Specification

Measurement range

+30 dBm to displayed Average Noise Level

Maximum input level

(Input attenuator = 10 dB)

Preamplifier OFF +30 dBm
0VDC max.
Preamplifier ON +13 dBm
0VDC max.
Display range
Log 10 x 10 div
10, 5, 2, 1 dB/div
Linear 10% of reference level/div

Reference level range
Preamplifier OFF
Log
Linear
Preamplifier ON
Log
Linear

(Input attenuator O to 75 dB)

-64 dBm to +65 dBm (0.1 dB step)
141.1 pV to 397.63 V

(Input attenuator O to 30 dB)

-82 dBmto +10 dBm (0.1 dB step)
17.76 pV to 707.1 mV

Input attenuator range

0to 75 dB (5 dB step)

(3) Sweep

Characteristics Specification
Sweep time 20msto 1000s
Sweep time Accuracy +2%

Trigger mode

FREE RUN, LINE, VIDEO, EXT, TV

Sweep Mode

REPEAT, SINGLE
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(49 Dynamic Range

7.3 R3162 Specifications

Characteristics

Specification

Displayed Average Noise Level
Preamplifier OFF

Preamplifier ON

with RBW 1 kHz, VBW 10 Hz and input attenuator 0 dB, f = 10 MHz
band 0: -117 dBm + 2f (GHz)dB *1
band 1-: -115dBm + 0.5f (GHZz)dB *1
band 1+: -115 dBm + 0.5f (GHz)dB *1
-132 dBm + 3f (GHz)dB
Freqg. Range 1 MHz to 3.3 GHz

Gain compression (1 dB)
Preamplifier OFF
Preamplifier ON

frequency = 200 MHz
> 0 dBm (mixer input level)
> -25 dBm (RF input level)

Spurious Response
Second harmonic distortion

Third order intermodulation
distortion

Image/M ultiple/Out-of -band
response

Preamplifier OFF

Freg. range Mixer level | Distortion level
100 MHz to 800 MHz |-30 dBm <-70dBc
> 800 MHz (band0) |-30dBm <-80dBc
>3.3GHz -10dBm <-100dBc
<-80dBc

(Mixer input level -30 dBm, 2-signal difference > 50 kHz
f = 200 MHz)
<-70dBcupto 8 GHz

Residual responses

(input terninated 50Q, input attenuator O dB)

band 0 band 1-, 1+
Preamplifier OFF <-100dBm <-90dBm
Preamplifier ON <-105dBm not applicable

*1 For atemperature range of 20°C to 30°C. Add 2 dB for a temperature range of 0°C to 50°C.

7-11



R3132 Series Spectrum Analyzer Operation Manual

7.3 R3162 Specifications

(5 Amplitude Accuracy

Characteristics Specification
Frequency Response (after Calibration and Preselector peak, Att = 10 dB)
Preamplifier OFF +0.5dB (100 kHz to 3 GHz) *2
+2dB (9kHzto 3.3 GHz)
12 dB (3.2GHz to 8 GH2)
Preamplifier ON +1dB (100 kHz to 2.7 GHz)
+2dB (9 kHzto 3.3 GHz)
Cadlibration Signal Accuracy -20 dBm +0.3dB
IF Gain Error (after automatic calibration)
+0.5dB
Scale Fidelity (after automatic calibration)
Log +1dB/10 dB
+1.5dB/90 dB
+0.2 dB/1 dB
Linear + 5% of reference level
Input attenuator switching +0.3 dB (0 to 50dB settings)
accuracy in reference to an attenuation of 10 dB at 30 MHz
Resolution bandwidth switching | (after automatic calibration)
uncertainty +0.5dB
Overadl level accuracy +1.5dB (REF =-50t0 0 dBm, ATT = 10 dB, 2 dB/div,
RBW = 300 kHz, f = 100kHz to 3 GHz, after automatic calibration)

*2 For atemperature range of 20°C to 30°C. Add 0.5 dB for atemperature range of 0°C to 50°C.
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(6) Input and Output

7.3 R3162 Specifications

Characteristics Specification
RF input
Connector N type
Impedance 50Q (nominal)

VSWR / Preamplifier OFF

VSWR / Preamplifier ON

<2:1(9kHzto 3.3 GHz) (characteristic value)
<2:1 (3.2 GHz to 8 GHz) (characteristic value)
with input attenuator 10 dB to 75 dB
<25:1(9kHzto 3.3 GHz) (characteristic value)

Probe power

+12 V (nominal), 4-pin connector

Calibration output signal

BNC female, 50Q (nominal)
30 MHz, -20 dBm

10MHz reference input

BNC female, 500Q (nominal)
-10 dBmto +10 dBm

External trigger input

BNC female

Phone output Small size monophonic female
GPIB interface | EEE-488 bus connector
Serial interface D-Sub 9pins

Printer interface

D-Sub 25pins, ESC/P, ESC/P-R, PCL

Video output

VGA (15 pins, female)

Floppy drive

3.5inch, MS-DOS format

(7) Genera Specifications

Characteristics

Specification

Operating environment range

0°Cto +50°C
Relative humidity 85% or less (without condensation)

Storage environment range

-20°C to +60°C, Relative humidity 85% or less

AC input power source

Automatic switching to 100 VAC or 200 VAC
For 100 VAC: 100 to 120 VAC, 50to 60 Hz
For 200 VAC: 220t0 240 VAC, 50to 60 Hz

Power consumption <200 VA
Mass < 15kg
Dimensions Approximately 424(W) x 177(H) x 300(D) mm

(not including projections such as rubber feet and connectors)
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7.4 R3172 Specifications

74
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R3172 Specifications

(1) Frequency

Characteristics

Frequency range
Preamplifier OFF

Preamplifier ON

Specification
9kHz to 26.5GHz
Harmonic mode (N)

band O : 9kHzto 3.3 GHz 1
band 1: 3.2GHzto 7.1 GHz 1
band 2 : 7 GHz to 14.7 GHz 2
band 3 : 14.5 GHz to 26.5 GHz 4
band O : 9kHz to 3.3 GHz 1

Frequency readout accuracy
(Start, Stop, CF, Marker)

+ (Frequency readout x freq. reference accuracy + span x span
accuracy + RBW x 0.15 + 60 Hz)

Count frequency marker
Resolution
Count Accuracy

1Hzto1kHz

+ (Marker frequency x freq. reference accuracy + Residual FM
+1L.SD)

(SN = 25dB, SPAN < 200MHz)

Frequency reference
Aging
Temperature stability

+2 x 10°year
+1 x 10° (from 0°C to 50°C)

Frequency span
Range 1 kHz to 26.5 GHz and 0 Hz (zero span)
Accuracy +1% of Span
Residual FM
Zero Span < (60Hzp-pxN)/100ms
Noise Sidebands freg. < 2.6GHz
< -100 dBc/Hz at 10 kHz offset
(RBW 300 Hz OPT27)
< -105 dBc/Hz at 20 kHz offset
freg. > 2.6GHz
< (-98 + 20logN)dBc/Hz at 10 kHz offset
(RBW 300 Hz OPT27)

< (-103 + 20logN)dBc/Hz at 20 kHz offset

Resolution Bandwidth

At 3 dB: Range 1 kHz to 3 MHz 1-3-10 sequence
RBW Accuracy +20% from 1 kHz to 1 MHz
+ 25% for 3MHz
Selectivity <15:1
60dB:3dB
QP (at 6 dB) Range: 1 MHz, 120 kHz, 9 kHz
Video Bandwidth 10 Hz to 3 MHz (1-3-10 sequence)
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(20 Amplitude Range

7.4 R3172 Specifications

Characteristics

Specification

Measurement range

+30 dBm to displayed Average Noise Level

Maximum input level

(Input attenuator = 10 dB)

Preamplifier OFF +30 dBm
0VDC max.
Preamplifier ON +13 dBm
0VDC max.
Display range
Log 10 x 10 div
10, 5, 2, 1 dB/div
Linear 10% of reference level/div

Reference level range
Preamplifier OFF
Log
Linear
Preamplifier ON
Log
Linear

(Input attenuator 0 to 70 dB)

-64 dBm to +60 dBm (0.1 dB step)
141.1uV to +223.6 V

(Input attenuator O to 30 dB)

-82 dBmto +10 dBm (0.1 dB step)
+17.76 pV to +707.1 mV

Input attenuator range

0to 70 dB (10 dB step)

(3) Sweep
Characteristics Specification
Sweep time 10msto 1000s

(Sweep time under 20ms can be set up at span 100MHz or less.)

Sweep time Accuracy

+2%

Trigger mode

FREE RUN, LINE, VIDEO, EXT, TV

Sweep Mode

REPEAT, SINGLE
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(49 Dynamic Range

Characteristics Specification

Displayed Average Noise Level | with RBW 1 kHz, VBW 10 Hz and input attenuator 0 dB, f = 10 MHz
Preamplifier OFF 10 MHz to 3.3 GHz (band0) : -117 dBm + 2f (GHz)dB *1

3.2GHzt0 7.1 GHz (bandl) :-112 dBm *1

7 GHz to 14.7 GHz (band2) : -111 dBm *1

14.5 GHz to 22 GHz (band3) :-107 dBm *1

22 GHz to 26.5GHz (band3) : -104dBm *1

Preamplifier ON 1 MHzto 3.3 GHz : -132dBm + 3f (GHz)dB
Gain compression (1 dB) 200 MHz to 3.3 GHz (Band 0) : >0 dBm (mixer input level)
Preamplifier OFF 3.2GHz1t026.5 GHz (Band 1 to 3) : >-5dBm (mixer input level)
Preamplifier ON 200 MHz to 3.3 GHz (Band 0) : >-25dBm (RF input level)
(Input attenuator 0 to 30dB)
Spurious Response Preamplifier OFF
Second harmonic distortion Freg. range Mixer level | Distortion level
100 MHz to 800 MHz |-30 dBm <-70dBc
> 800 MHz (band0) |-30dBm <-80dBc
>3.3GHz -10dBm <-100dBc
Third order intermodulation | <-80 dBc (200MHz to 3.3GHz, band 0)
distortion <-70 dBc (3.2GHz to 26.5GHz, band 1 to 3)

(Mixer input level -30dBm, two signal difference > 50 kHz)
Image/Multiple/Out of band <-70dBc (10 MHz < f < 18 GHz)

response <-60 dBc (18 MHz < f < 23 GH2)
<-50 dBc (23 GHz < f < 26.5 GHz)
Residual Responses (input terninated 50Q, input attenuator 0 dB, f = 1 MH2z)
Preamplifier OFF <-100 dBm (band 0)
<-90 dBm (band 1 to 3)
Preamplifier ON <-105 dBm (band 0)

*1 For atemperature range of 20°C to 30°C. Add 2 dB for a temperature range of 0°C to 50°C.
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(5 Amplitude Accuracy
Characteristics Specification
Frequency Response (after Calibration and Preselector peak, Attenuator 10 dB)
Preamplifier OFF Relative Absolute *2
Fretoquency range
20t030°C| 0to 50°C | 20to 30°C| Oto 50°C
100kHzto3GHz |+05dB |+1.0dB |+0.6dB |+1.0dB
9kHz to 3.3 GHz +15dB |+2.0dB [+15dB |+2.0dB
33GHzt07.1GHz |+1.6dB |+1.8dB |+1.8dB |+2.5dB
71GHzt014.7GHz|+1.8dB [+2.0dB |+20dB [+3.0dB
14.7CGHzt0 265GHz|+25dB [+3.0dB |+3.0dB [+4.0dB
Preamplifier ON
Relative Absolute*2
Fregquency range
20to30°C| 0to 50°C [ 20t030°C| Oto50°C
100kHzt02.7GHz |+1.0dB |+1.0dB |+1.0dB |+1.0dB
9kHz to 3.3 GHz +20dB |+2.0dB [+2.0dB |+2.0dB
Calibration Signal Accuracy -20 dBm £0.3dB
IF Gain Error (after automatic calibration)
+0.5dB
Scale Fidelity (after automatic calibration)
Log +1.5dB/90 dB
+1.0dB/10dB
+0.2 dB/1dB
Linear 5% of reference level
Input attenuator switching <+1.1dB/10 dB, 2 dB max. (9 kHz to 12 GHz)
accuracy <+1.3dB/10 dB, 2.5 dB max. (12 GHz to 18 GHz)
<+1.8 dB/10 dB, 3.5dB max. (18GHz to 26.5GHz)
in reference to an attenuation of 10 dB
Resolution bandwidth switching | (after automatic calibration)
uncertainty +0.5dB
Overdl level accuracy Preamplifier OFF
+1.5dB
(REF =-50t0 0 dBm, ATT = 10 dB, 2 dB/div, RBW =300 kHz,
f =100 kHz to 3 GHz, after automatic calibration)

*2 Inreference to 30MHz calibration signal.
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(6) Input and Output

Characteristics Specification
RF input
Connector N female (changeable to SMA female)
Impedance 50Q (nominal)
VSWR (at tuned frequency)

Preamplifier OFF

Preamplifier ON

<15:1(9kHzto 3.3 GHz, band 0) (characteristic value)
<2:1 (3.2GHzto 26.5 GHz, band 1-3) (characteristic value)
with input attenuator 10 dB to 70 dB

<25:1(9kHzto 3.3 GHz, band 0) (characteristic value)

Probe power

+12 V (nominal), 4-pin connector

Calibration output signal

BNC female, 50Q (nominal)
30 MHz, -20 dBm

10MHz reference input

BNC female, 500Q (nominal)

-10 dBmto +10 dBm
External trigger input BNC femae
Y axis output BNC femae
Approximately 2 V in full scale (10 dB/div)
Phone output Small size monophonic female
GPIB interface | EEE-488 bus connector
Serial interface D-Sub 9pins

Printer interface

D-Sub 25pins, ESC/P, ESC/P-R, PCL

Video output

VGA (15 pins, female)

Floppy drive

3.5inch, MS-DOS format

(7) Genera Specifications

Characteristics Specification
Operating environment range 0°Cto +50°C
Relative humidity 85% or less (without condensation)
Storage environment range -20°C to +60°C

Relative humidity 85% or less

AC input power source

Automatic switching to 100 VAC or 200 VAC
For 100 VAC: 100 to 120 VAC, 50 to 60 Hz
For 200 VAC: 220to 240 VAC, 50 to 60 Hz

Power consumption <200VA
Mass(without option) < 16kg
Dimensions Approximately 424(W) x 177(H) x 300(D) mm

(not including projections such as rubber feet and connectors)
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7.5 R3182 Specifications

7.5 R3182 Specifications

(1) Frequency

Characteristics Specification
Frequency range 9kHz to 40GHz
Preamplifier OFF Harmonic mode (N)
band 0: 9kHzto 3.3 GHz 1

band 1: 3.2GHzto 7.1 GHz 1
band 2 : 7 GHz to 14.7 GHz 2
band 3 : 14.5 GHz to 27 GHz 4
band 4 : 26.5 GHz to 30 GHz 4
band 5 : 29.5 GHz to 40 GHz 8

Preamplifier ON band 0 : 9kHzto 3.3 GHz 1
Frequency readout accuracy + (Frequency readout x freq. reference accuracy + span x span
(Start, Stop, CF, Marker) accuracy + RBW x 0.15 + 60 Hz)
Count frequency marker
Resolution 1Hzto1kHz
Count Accuracy + (Marker frequency x freq. reference accuracy + Residual FM
+1L.SD)

(S/N = 25dB, SPAN < 200MHz)

Frequency reference
Aging N +2 x 108/year
Temperature siability +1 x 10°% (from 0°C to 50°C)

Frequency span
Range 1 kHz to 40 GHz and 0 Hz (zero span)
Accuracy +1% of Span
Residua FM
Zero Span < (60Hzp-pxN)/100ms
Noise Sidebands freg. < 2.6GHz
< -100 dBc/Hz at 10 kHz offset
(RBW 300 Hz OPT27)
< -105 dBc/Hz at 20 kHz offset
freg. > 2.6GHz
< (-98 + 20logN)dBc/Hz at 10 kHz offset
(RBW 300 Hz OPT27)

< (-103 + 20logN)dBc/Hz at 20 kHz offset

Resolution Bandwidth

At 3 dB: Range 1 kHz to 3 MHz 1-3-10 sequence
RBW Accuracy +20% from 1 kHz to 1 MHz
+ 25% for 3MHz
Selectivity <15:1
60dB:3dB
QP (at 6 dB) Range: 1 MHz, 120 kHz, 9 kHz
Video Bandwidth 10 Hz to 3 MHz (1-3-10 sequence)
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(20 Amplitude Range

Characteristics

Specification

Measurement range

+30 dBm to displayed Average Noise Level

Maximum input level

(Input attenuator = 10 dB)

Preamplifier OFF +30 dBm
0VDC max.
Preamplifier ON +13 dBm
0VDC max.
Display range
Log 10 x 10 div
10, 5, 2, 1 dB/div
Linear 10% of reference level/div

Reference level range
Preamplifier OFF
Log
Linear
Preamplifier ON
Log
Linear

(Input attenuator 0 to 70 dB)

-64 dBm to +60 dBm (0.1 dB step)
141.1uV to +223.6 V

(Input attenuator O to 30 dB)

-82 dBmto +10 dBm (0.1 dB step)
+17.76 pV to +707.1 mV

Input attenuator range

0to 70 dB (10 dB step)

(3) Sweep
Characteristics Specification
Sweep time 10msto 1000s

(Sweep time under 20ms can be set up at span 100MHz or less.)

Sweep time Accuracy

+2%

Trigger mode

FREE RUN, LINE, VIDEO, EXT, TV

Sweep Mode

REPEAT, SINGLE




R3132 Series Spectrum Analyzer Operation Manual

(49 Dynamic Range

7.5 R3182 Specifications

Characteristics

Specification

Displayed Average Noise Level
Preamplifier OFF

Preamplifier ON

with RBW 1 kHz, VBW 10 Hz and input attenuator 0 dB, f = 10 MHz

10 MHz to 3.3 GHz (band0) : -117 dBm + 2f (GHz)dB *1
3.2GHzto 7.1 GHz (bandl) : -114 dBm *1

7 GHz to 14.7 GHz (band2) : -112dBm *1

14.5 GHz to 27 GHz (band3) :-110dBm *1

26.5 GHz to 30 GHz (band4) : -107 dBm *1

29.5 GHz to 40 GHz (band5) : -106 dBm *1

1 MHzto 3.3 GHz : -132 dBm + 3f (GHz)dB

Gain compression (1 dB)
Preamplifier OFF

Preamplifier ON
(Input attenuator 0 to 30dB)

200 MHz to 3.3 GHz (Band 0) : > 0 dBm (mixer input level)
3.2GHzt0 40 GHz (Band 1to 5) : >-5dBm (mixer input level)
200 MHz to 3.3 GHz (Band 0) : >-25dBm (RF input level)

Spurious Response
Second harmonic distortion

Third order intermodulation
distortion

Image/Multiple/Out of band
response

Preamplifier OFF

Freg. range Mixer level Distortion level
100 MHz to 800 MHz |-30dBm <-70dBc
> 800 MHz (band0) |-30dBm <-80dBc
>3.3GHz -10dBm <-95dBc

< -80 dBc (200MHz to 3.3GHz, band 0)

<-75dBc (3.2GHz to 30GHz, band 1 to 4)

< -70 dBc (29.5GHz to 40GHz, band 5)

(Mixer input level -30dBm, two signal difference > 50 kHz)
<-70dBc (10 MHz < f <18 GHz)

-65dBc (18 GHz < f < 26.5 GHz)

-60 dBc (26.5 GHz < f <34 GHz)

-50 dBc (34 GHz <f <40 GHz)

ININ IN

Residual Responses
Preamplifier OFF

Preamplifier ON

(input terninated 50Q, input attenuator 0 dB, f = 1 MH2z)
<-100 dBm (band 0)

<-90dBm (band 1to 5)

<-105 dBm (band 0)

*1 For atemperature range of 20°C to 30°C. Add 2 dB for a temperature range of 0°C to 50°C.
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(5 Amplitude Accuracy

Characteristics Specification
Frequency Response (after Calibration and Preselector peak, Attenuator 10 dB)
Preamplifier OFF Relative Absolute *2
Fregquency range
20t030°C| 0to 50°C | 20to 30°C| Oto 50°C
100kHzto3GHz |+05dB |+1.0dB |+0.6dB |+1.0dB
9kHz to 3.3 GHz +15dB |+2.0dB [+15dB |+2.0dB
33GHzt07.1GHz |+1.6dB |+1.8dB |+1.8dB |+2.5dB
71GHzt014.7GHz|+1.8dB [+2.0dB |+20dB [+3.0dB
147CGHzto27GHz |+25dB [(+3.0dB |+3.0dB [+4.0dB
27 GHz to 30 GHz +3.0dB |+35dB [+35dB |+4.5dB
30 GHz t0 40 GHz +35dB |+4.0dB |+4.0dB |+5.0dB
Preamplifier ON -
Relative Absolute *2
Freguency range
20to30°C| 0to 50°C | 20t030°C| Oto50°C
100kHzt02.7GHz |+1.0dB |+1.0dB |+1.0dB |+1.0dB
9kHz to 3.3 GHz +20dB |+2.0dB |[+2.0dB |+2.0dB
Cadlibration Signal Accuracy -20 dBm +0.3dB
IF Gain Error (after automatic calibration)
+0.5dB
Scale Fidelity (after automatic calibration)
Log +1.5dB/90 dB
+1.0dB/10dB
+0.2 dB/1dB
Linear +5% of reference level
Input attenuator switching <+1.1dB/10 dB, 2 dB max. (9 kHz to 12 GHZz)
accuracy <+1.3dB/10 dB, 2.5 dB max. (12 GHz to 18 GHz)
<+1.8 dB/10 dB, 3.5dB max. (18GHz to 26.5GHz)
<+2.2 dB/10 dB, 4dB max. (26.5GHz to 40GHz)
in reference to an attenuation of 10 dB
Resolution bandwidth switching | (after automatic calibration)
uncertainty +0.5dB
Overdl level accuracy Preamplifier OFF
+1.5dB
(REF =-50t0 0 dBm, ATT = 10 dB, 2 dB/div, RBW =300 kHz,
f =100 kHz to 3 GHz, after automatic calibration)

*2 Inreference to 30MHz calibration signal.
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7.5 R3182 Specifications

Characteristics Specification
RF input
Connector K male
Impedance 50Q (nominal)
VSWR (at tuned frequency)

Preamplifier OFF

Preamplifier ON

< 15:1(9kHzto 3.3 GHz, band 0) (characteristic value)
<2:1(3.2GHzto 27 GHz, band 1-3) (characteristic value)
<2.2:1(26.5GHzto 40 GHz, band 4-5) (characteristic value)
with input attenuator 10 dB to 70 dB

<25:1(9kHzto 3.3 GHz, band 0) (characteristic value)

Probe power

+12 V (nominal), 4-pin connector

Calibration output signal

BNC female, 50Q (nominal)
30 MHz, -20 dBm

Ext. Mixer local Out

Connector SMA female
Impedance 50Q (nominal)
Freguency range 40GHzto 7.6 GHz
Output level > +8dBm
10MHz reference input BNC female, 500Q (nominal)
-10 dBmto +10 dBm
External trigger input BNC femae
Y axis output BNC femae
Approximately 2 V in full scale (10 dB/div)
Phone output Small size monophonic female
GPIB interface |EEE-488 bus connector
Serial interface D-Sub 9pins

Printer interface

D-Sub 25pins, ESC/P, ESC/P-R, PCL

Video output

VGA (15 pins, female)

Floppy drive

3.5inch, MS-DOS format
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(7) Genera Specifications

Characteristics Specification
Operating environment range 0°Cto +50°C
Relative humidity 85% or less (without condensation)
Storage environment range -20°C to +60°C

Relative humidity 85% or less

AC input power source

Automatic switching to 100 VAC or 200 VAC
For 100 VAC: 100 to 120 VAC, 50 to 60 Hz
For 200 VAC: 220 to 240 VAC, 50 to 60 Hz

Power consumption <200 VA
Mass < 18kg
Dimensions Approximately 424(W) x 177(H) x 300(D) mm

(not including projections such as rubber feet and connectors)
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7.6

Options

(1) R3132/32N/62/72/82

« OPT20 Highly Stable Reference Frequency Crystal Oscillator

7.6 Options

Characteristics

Specification

Reference frequency source accuracy

Aging +2 x 10°8/day,
+1 x 10" lyear
Warm-up drift (nominal) +5 x 10°8
(+25°C, 10 minutes after turning the power on)

Temperature drift +5x 108
(O to +40°C, with reference to +25°C)

*  OPT27 Narrow-band Resolution Bandwidth

Characteristics Specification
3-dB resolution bandwidth 300Hz, 100Hz, 30Hz
Bandwidth accuracy +20%
6-dB resolution bandwidth 200Hz

e OPT29 High-Speed Time-Domain Sweep

Characteristics Specification
Sweep time 50psto 10ms
Sweep time accuracy +1%
Trace detector Sample
Trace point 501
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OPT73 FM Demodulation

¢ [Interna Mixer Mode

Characteristics

Specification

Amplitude range

> -50 dBm + Input attenuator value
(-20 dB or more in reference to the reference level with a
center frequency of 1 GHz and the RBW set to 10 MHz)

FM deviation
Display range on the screen

Linearity error *
Offset error*

Demodulation frequency bandwidth
(3dB)

2.5MHz, 1 MHz, 500 kHz, 250 kHz, 100 kHz, 50 kHz, 25
kHz and 10 kHz

< (2% of the screen display range)
< (4% of the screen display range + K + Frequency reading
x Frequency reference accuracy)
K: 8 kHz (Screen display range: 2.5 MHz to 250 kHz)
2 kHz (Screen display range: 100 kHz to 10 kHz)
> 300 kHz (Nominal)

*: Thisvalueis obtained after awarm-up of at least 30 minutes is performed, and then a calibration
called FM Demod All CAL is performed.

« External Mixer Mode (OPT16, OPT17, OPT18, or OPT19 is required)

Characteristics

Specification

FM deviation
Display range on the screen

Linearity error *

Offset error*

Demodulation frequency bandwidth
(3dB)

500 MHz, 250 MHz, 100 MHz, 50 MHz, 25 MHz, 10 MHz,
5MHz, 2.5 MHz, 1 MHz, 500 kHz, 250 kHz, 100 kHz, 50
kHz, 25 kHz and 10 kHz
< (2% of the screen display range)
< (4% of the screen display range + K + Frequency reading
x Frequency reference accuracy)
K: 128 kHz (Screen display range: 500 MHz to 5 MHz)

8 kHz (Screen display range: 2.5 MHz to 250 kHz)

2 kHz (Screen display range: 100 kHz to 10 kHz)
> 300 kHz (Nominal)

*: Thisvalueis obtained after awarm-up of at least 30 minutes is performed, and then a calibration
called FM Demod All CAL is performed.
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(2) R3132/62

e OPT74 Tracking Generator

7.6 Options

Characteristics Specification
Frequency range 100kHz to 3.0GHz
Output level range 0to-59.9dBm
Output level accuracy +0.5dB
(30 MHz, -10 dBm, 20°C to 30°C)
Output flatness +1.0dB (100kHz to 1GHz)
+1.5dB (100kHz to 3GHz)

(The reference signal level and frequency are -10dBm and
30 MHz, respectively.)

Output level switching uncertainty

+1.0dB (100kHz to 1GHz)
(Output level = -30dBm)

+2.0dB (100kHz to 2.6GHz)

+3.0dB (100kHz to 3GHz)

(Thereference level is-10dBm.)

Spurious output
Harmonics spurious signals
Non-harmonics spurious signals

-20dBc
-30dBc

(Output level =-10dBm)

<
< (Output level =-10dBm)

TG leakage

<-100dBm (Input ATT = 0dB)

Output Impedance

50Q (nominal)

VSWR < 2 (For the output level of -10dBm or less)
(characteristic value)
Maximum allowable input level +15dBm
+10V
Mass 1kgorless
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(3) R3132N

e OPT74 Tracking Generator

Characteristics

Specification

Frequency range

100kHz to 3.0GHz

Output level range

105 to -45.1dBpVv

Output level accuracy

Output flatness

+0.5dB

(30MHz, 95dBuV, 20°C to 30°C)
+1.0dB  (100kHz to 1GHz)
+15dB  (100kHz to 2.2GHz)

(The reference signal level and frequency are 95dBuV and
30MHz, respectively.)

Output level switching uncertainty

+1.0dB (100kHz to 1GHz)
(Output level = -75dBuV)
+2.0dB (100kHz to 2.2GHz)

(The reference level is95dBuV.)

Spurious output
Harmonics spurious signals
Non-harmonics spurious signals

(Output level = 95dBuV)

<-20dBc
< (Output level = 95dBuV)

-30dBc

TG leakage

< 7dBuV (Input ATT = 0dB)

Output |mpedance

75Q (nominal)

VSWR (for the output level of 95dBuV or less)
< 2 (100kHz to 2.2GHz) (characteristic value)
Maximum allowable input level 123dBuvV
=10V
Mass 1kgorless
(4 R3172

+ OPTO03 Ext. Mixer local Out

Characteristics

Specification

Frequency range

40GHzto 7.6 GHz

Output level

> +8dBm
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Output impedance

50Q (nominal)

Connector

SMA female
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7.6 Options
(5) R3172/82
Specification
Characteristics
OPT16 OPT17 OPT18 OPT19
Frequency range 26.5t040GHz | 40to 60 GHz 50to 75 GHz 75t0 85 GHz

70to 80 GHz | 85t0110 GHz

Waveguide WR-28 WR-19 WR-15 WR-10

Harmonic order N 6- 8- 10- 16-
12-

Maximum input level [dBm)] 20 20 20 20

Frequency response [dB] +5 15 15 15

One-dB gain compression [dBm)] -1 -1 -6 -6

Displayed average noise level [dBm] -99 -93 -90 -85

(RBW1 kHz, VBW10 Hz)
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APPENDI X

A.1 ERROR MESSAGE

Error No. Error Message Description

1 Spanisset O Hz. Zero Span is selected.
Please change span. Please set the correct span.

2 Span isnot set 0 Hz. Zero Span is not selected.
Please change to zero span. Please select Zero Span.

3 Scaleis Linear mode. Vertical scaleis set to Linear mode.
Please select dB/div scale. Please select dB/div scale.
[Level - dB/div]

4 QP detector is active. QP detection mode is selected.
Please change to Normal. Please change to Normal mode.

[EMC - Detector mode]

5 Antenna correction is ON. Antenna correction is active.
Please turn correction off. Please turn Antenna correction off.
[EMC - Field]

6 Scaleisnot 10 dB/div. The vertical scaleis not set to 10 dB/div.
Please select 10 dB/div. Please select 10 dB/div scale.
[Level - dB/div]

7 AMarker is not active. The delta marker is not active.
Please activate AMarker. Please activate the delta marker.
[MKR - DeltaMarker]

8 Blank mode is selected. Cannot execute because the blank mode is selected.
Please change to Write mode. Please change to Write mode.

[Trace — Write]

9 Calculated power is out of range. The display line cannot be displayed because the mea-
surement result is out of range.
10 No peak is detected. No corresponding peak has been detected.
11 Normal detector is active. Normal mode is selected.
Please change to QP or Peak. Please change to QP detection mode or PEAK detec-
[EMC - Detector mode] tion mode.
12 Not available. Cannot specify because the ACP Graph is active.
ACP Graph is ON.
13 Marker Frequency is base-band. Cannot tune the presel ector because the Marker fre-
guency is within the base-band range.
14 Not availablein Fast sweep mode. Cannot execute because the Fast sweep mode is
selected.
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Error No. Error Message Description
15 Not available. Cannot set to EXT because 10 MHz externa refer-
Please input External 10MHz Ref. ence signal is not input.
Please input the external reference signal.
16 External 10MHz Ref. is not detected. Since 10 MHz external reference signal has not
10MHz Ref. changed to Internal. been detected, the reference signal sourceis
switched to INT.
Please check the external reference signal.
17 Not available. Trigger slope (TV modulation polarity) cannot be
Trigger source is Free Run or Line. switched between + and - because the trigger
sourceis set to Free Run or Line.
18 Gated sweep setup mode. A trigger source can be selected only from the
Please select the same Gate source. Gate sources.
19 Not available. Cannot change to QP detection mode because an
RBW is 1IMHz. RBW of 1IMHz is selected for the PEAK detection
mode.
20 Not available. RBW cannot be set to 1 MHz because QP detec-
EMC Detector is QP. tion mode is selected.
21 Scaleisnot Linear mode. Vertical scaleisnot in Linear mode.
Please select Linear scale. Please change it to Linear mode.
[Level — Linear]
22 Not available. Channels cannot be set because all channel tables
Channel tables are all disabled. are disabled.
23 Not available. Channels cannot be set because all channel tables
Channel table contains no data. have no data.
24 Peak detector is active. Peak detector mode is turned on.
Please change to Normal. Turn Normal mode on.
[EMC - Detector mode]
30 Parameter is out of range. The value for the ACP CS/BStableis out of range.
Please change the span which can be measured.
31 Incorrect data. The value for VNyquist filter is out of range.
Set spanto (1.0 + apha) * Tf or more. Change the measurement condition to meet the
following:
Frequency span > (1.0 + Rolloff factor) x Symbol
rae
32 Frequency table contains no data. Cannot execute the ACP function because the
ACP CS/BC table has no data.
33 Editor isactive. The editor modeis disabled whilethis operationis
Please quit the editor first. in process.
Quit the editor modefirst.
34 Spurious table contains no data. Enter datainto the spurious table because it has no

data.
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Error No. Error Message Description
35 Not available. Cannot be executed because Spurious measure-
Spuriousis ON. ment mode is turned on.
36 Not available. Cannot be executed because the phase noise mea-
C/N measurement is ON. surement mode is turned on.
37 Not available. Cannot be executed because the phase jitter mea-
Phase Jitter is ON. surement mode is turned on.
38 Not available. Cannot be executed because the odd-order distor-
IM measurement is ON. tion measurement mode is turned on.
50 Not available in ACP Separate-screen Cannot execute because ACP SEPA modeis
mode. selected.
51 Not available in Single-screen mode. Cannot execute because Single-screen mode is
selected.
52 Not available in Zoom(F/F) mode. Cannot execute because Zoom(F/F) mode is
selected.
53 Not available in Zoom(T/T) mode. Cannot execute because Zoom(T/T) modeis
selected.
54 Not availablein F/T mode. Cannot execute because F/T mode is selected.
55 Not availablein T/T mode. Cannot execute because T/T mode is selected.
56 Not availablein Gated sweep(F/T) mode. | Cannot execute because Gated sweep(F/T) mode
is selected.
57 Not availablein Multi-screen mode. Cannot execute because Multi-screen mode is
selected.
58 Please select Gated sweep setup mode. Cannot execute because the Gated Sweep (F/T)
mode must be selected.
Please change to the Gated Sweep(F/T) mode.
59 Please select Zoom or F/T mode. Cannot execute because the Zoom(F/F or T/T) or
F/T mode must be selected.
Please change to the Zoom(F/F or T/T) or F/T
mode.
200 Illegal parameters. The specified parameter isincorrect.
201 Illegal file or device name. The file name or device name isincorrect.
202 File or register empty. Therecall command can not be executed success-
fully because the file or register is empty.
203 Read error. The file can not be read out.
210 Device not ready. The device is not communicable.
211 File not found. No file has been found.
212 Invalid BPB. The BPB has been destroyed.
Please format a disk. Please format the disk.
213 Can't delete afile. Thisisaread-only file and cannot be erased.

(read-only file)
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214 1/O error.

An access error to disk has occurred.

215 Media changed.

This disk was replaced with another while it was
being accessed.

216 No disk space.

There is no space on the disk.

217 Read-only file.

Thisisaread-only file.

218 Read-only media.

Thisisaread-only media.

219 Root directory full.

Theroot directory isfull.

220 Invalid boot sector signature. The boot sector signature cannot be recognized.
221 CRC error. A CRC error occurred.
222 Invalid disk geometry. Aninvalid disk geometry was found.

300 Printer is not ready.
Please check a printer setting.

Cannot print.
Please check the printer settings.

301 Printer cable problem.

Please check a cable or connection.

There is a problem with the printer cable.
Please check the cable connection.

302 Printer is not active.

The printer is not ready.

303 Printer/FDD is busy.

The printer is currently used in the BMP format.
Please execute again after the printout has com-
pleted.

310 Color mode is selected.
Please select Gray or B&W mode.

Color is selected for the screen display condition.
Please change to Gray or B&W.

600 External Mixer is selected.
Please set the mixer to Internal.

External Mixer is selected.
Please set the mixer to Internal.

601 Internal Mixer is selected.
Please set the mixer to External.

Internal Mixer is selected.
Please set the mixer to External.

602 Band lock is OFF.
Please turn band lock on.

Band lock is OFF.
Please turn band lock on.

610 Not available.
FM Demodulation is ON.

Cannot be executed because FM Demodulation is
turned on.

611 Not available.
FM Demodulation is OFF.

Cannot be executed because FM Demodulation is
turned off.

612 Not available.

Cannot be executed because Sensitivity is turned

Sensitivity isON. on.
613 Not available. Cannot be executed because Linearity isturned on.
Linearity is ON.

614 Sensitivity is OFF.
Please turn sensitivity on.

Cannot be executed because Sensitivity is turned
off.
Turn Sensitivity on.

615 Please select Linearity setup mode.

Cannot be executed because Linearity Setup Dis-
play Mode is turned off.
Turnit on.
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616 Not available. This function cannot be executed for the B screen.
Screen B is active.
617 Not available. The number of sample pointsin the window
Many sample pointsin window. exceeds the specified value.
618 Auto adjust failure. Failed to automatically adjust the reference line.
Offset or Slopeis out of range. The calculated offset or slope is outside of the set-
ting range.
619 Not available. Cannot be executed because Range is 500 kHz/ or
FM Demod range is more than 500 kHz/. | more.
620 Broken FM Demod data. Adjustment datafor FM Demodulation is corrupt.
Please report to qualified service person. | Contact ADVANTEST for repair.
621 FM Demod Calibration failure. The calibration for FM Demodulation failed. Con-
Please report to qualified service person. | tact ADVANTEST for repair.
700 TG output signal is not detected. TG output signal cannot be detected.
701 TG Freq Adjust failure. Automatic TG Frequency adjustment cannot be
Please report to qualified service person. | performed.
Please contact qualified service personnel for
repair information.
800 IF STEP AMP: A calibration error occurred.
Calibration failure.
801 LOG LINEARITY: A calibration error occurred.
Cadlibration failure.
802 TOTAL GAIN: A calibration error occurred.
Cdlibration falure.
803 RBW SWITCHING: A calibration error occurred.
Calibration failure.
804 AMPTD OFS: A calibration error occurred.
Calibration failure.
805 PBW: A calibration error occurred.
Cdlibration failure.
806 Normal ADC: A calibration error occurred.
Calibration failure.
807 Calibration signal is not detected. No CAL signal has been detected.
808 Cal datais not enough. No CAL data has been found.
Please execute Cal All. Please perform Cal All.
830 Broken Freg-Corr data. Freg-Corr data has been destroyed.
Please report to qualified service person. Please contact a qualified service representative.
850 Initial Test failure. Initial test detected an error.
Please report to qualified service person. Please contact a qualified service representative.
851 Initid Test failure. Initial test detected an error.

Please report to qualified service person.

Please contact a qualified service representative.
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852 Initid Test failure. Initial test detected an error.

Please report to qualified service person. Please contact a qualified service representative.
853 Initid Test failure. Initial test detected an error.

Please report to qualified service person. Please contact a qualified service representative.
854 Initiad Test failure. Initial test detected an error.

Please report to qualified service person. Please contact a qualified service representative.
855 Initiad Test failure. Initial test detected an error.

Please report to qualified service person. Please contact a qualified service representative.
856 Initid Test failure. Initial test detected an error.

Please report to qualified service person. Please contact a qualified service representative.
857 Initid Test failure. Initial test detected an error.

Please report to qualified service person. Please contact a qualified service representative.
858 Initid Test failure. Initial test detected an error.

Please report to qualified service person. Please contact a qualified service representative.
859 Initid Test failure. Initial test detected an error.

Please report to qualified service person. Please contact a qualified service representative.
995 This model is not R3132 Cannot execute because this model is not R3132.
996 This model is R3132 Cannot execute because this model is R3132.
997 This model is R3132N Cannot execute because this model is R3132N.
998 Option required. Cannot execute because options are not installed.
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LIMITED WARRANTY

1. Unless otherwise specifically agreed by Seller and Purchaser in writing, ADVANTEST will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operation Manual.

2. The warranty period for the Product (the "Warranty Period") will be a period of one year commencing on the
delivery date of the Product.

3. If the Product is found to be defective during the Warranty Period, ADVANTEST will, at its option and in its
sole and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace
the defective Product or part or component thereof, in either case at ADVANTEST’s sole cost and expense.

4. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

(a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by ADVANTEST or (ii) specifically recommended or authorized by ADVANTEST and performed in
accordance with ADVANTEST s instructions;

(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than ADVANTEST or its agents);

(c) use of the Product under operating conditions or environments different than those specified in the
Operation Manual or recommended by ADVANTEST, including, without limitation, (i) instances where
the Product has been subjected to physical stress or electrical voltage exceeding the permissible range and
(i1) instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure
to corrosive gases or dusty environments;

(d) use of the Product in connection with software, interfaces, products or parts other than software,
interfaces, products or parts supplied or recommended by ADVANTEST;

(e) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lightning or act of war; or

(f) any negligent act or omission of the Purchaser or any third party other than ADVANTEST.

5. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY
EXPRESSLY DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES,
WHETHER EXPRESS OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT
LIMITATION, (A) ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE AND (B) ANY WARRANTY OR REPRESENTATION AS TO THE
VALIDITY, SCOPE, EFFECTIVENESS OR USEFULNESS OF ANY TECHNOLOGY OR ANY
INVENTION.

6. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF
THE PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TO THE PRODUCT.

7. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, ADVANTEST recommends a regular preventive maintenance program under its
maintenance agreement.

ADVANTEST’ s maintenance agreement provides the Purchaser on-site and off-site maintenance, parts,
maintenance machinery, regular inspections, and telephone support and will last a maximum of ten years from
the date the delivery of the Product. For specific details of the services provided under the maintenance
agreement, please contact the nearest ADVANTEST office or ADVANTEST’s sales representatives.

Some of the components and parts of this Product have a limited operating life (such as, electrical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to be
replaced on a periodic basis. If the operating life of a component or part has expired and such component or part
has not been replaced, there is a possibility that the Product will not perform properly. Additionally, if the
operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest ADVANTEST office or ADVANTESTs
sales representatives to determine the operating life of a specific component or part, as the operating life may
vary depending on various factors such as operating condition and usage environment.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL BUYER

The product should be thoroughly inspected immediately upon original delivery to buyer. All material in
the container should be checked against the enclosed packing list or the instruction manual alternatively.
ADVANTEST will not be responsible for shortage unless notified immediately.

If the product is damaged in any way, a claim should be filed by the buyer with -carrier
immediately. (To obtain a quotation to repair shipment damage, contact ADVANTEST or the local
supplier.) Final claim and negotiations with the carrier must be completed by buyer.

Technology Support on the Leading Edge
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Shinjuku-NS Building, 4-1, Nishi-Shinjuku 2-chome, Shinjuku-ku, Tokyo 163-0880, Japan
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