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Safety Notice

Please review the following safety
precautions carefully before putting the
instrument into operation so as to avoid
any personal injuries or damages to the
instrument and any product connected
to it. To prevent potential hazards,
please use the instrument only specified
by this manual.

Use Proper Power Cord

Only the power cord designed for the
instrument and authorized by local
country could be used.

Ground the Instrument

The instrument is grounded through the
Protective Earth lead of the power cord.
To avoid electric shock, it is essential to
connect the earth terminal of power
cord to the Protective Earth terminal
before any inputs or outputs.

Observe all Terminal Ratings

To avoid fire or shock hazard, observe all
ratings and markers on the instrument
and check your manual for more
information about ratings before
connecting.

Use Proper Overvoltage Prote ction
Make sure that no overvoltage (such as
that caused by a thunderstorm) can
reach the product, or else the operator
might expose to danger of electrical
shock.

Do Not Operate Without Covers
Do not operate the instrument with
covers or panels removed

Use Proper Fuse
Please wse the specified fuses

Avoid Circuit or Wire Exposure
Do not touch exposed junctions and
components when the unit is powered.

Do Not Operate With Suspected
Failures

If you suspect damage occursto the
instrument, have it inspe cted by
qualified service personnel before
further operations. Any maintenance,
adjustment or replacement especially to
circuits or accessories must be
performed by RIGOL authorized
personnel.

Keep Well Ventilat ed

Inadequate ventilation may cause an
increase of temperature or damage to
the device. So please keep well
ventilated and inspect the intake and fan
regularly.

Do Not Operate in Wet Conditions

In order to avoid short circuit ing to the
interior of the device or electric shock,
please do not operate in a humid
environment.
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Do Not Operate i
Atmosphere

In order to avoid damages to the device
or personal injuries, it is important to
operate the device away from an
explosive atmosphere.

n an Explosive

Keep Product Surfaces Clean and

Dry

To avoid the influence of dust and/or
moisture in air, please keep the surface
of device clean and dry.

Electrostatic  Prevention

Operate in an electrostatic discharge
protective area environment to avoid
damages induced by static discharges.
Always ground both the intern al and
external conductors of the cable to
release static before connecting.
Protect the Input T erminal s of
Instrument

Do not bend or hit the input terminals
and the connected devices, (such as
filter, attenuator, etc.) as such stress
may cause damages to devices and the
instrument. Do not mix the use of 5 0 n
and ¢obnectors and/or cables.

Do Not O verload the In put

To avoid damaging the instrument, the
signals at input terminal must be less
than 50V DCvoltage components and 30
dBm (1 W) AC (RF) components.

Appropriate  Use of Power Meter

If you are not sure of the characteristics
of signal under measure, follow these
recommendations to ensure safe
operations: if a RF power meter is
available, use it to measure the power
level of this signal first; or add a rated
external attenuator between signal cable
and input terminal of the instrument .
Maximum attenuation, reference level
and maximum span frequency should be
selected, so as to make the signals
displayed within the screen.

Know About the S  pecific ation
Conditions of the Instrument

For maximum performance of the
instrument, use the analyzer under
specified conditions.

Proper Use of B attery

The battery must not be exposed to high
temperature or in contact with fire. Keep
it out of the reach of children. Improper
change of battery (note: lithium batter y)
may cause explosion. Use RIGOL
specified battery only.

Handling Safety

Please handle with care during
transportation to avoid damages to
buttons, knob, interfaces and other
parts on the panels.
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Safety Terms and Symbols

Terms in this Manual . Theseterms may appear in this manual:

WARNING
A Warning statements indicate the conditions or practices that could result in
injury or loss of life.

CAUTION
A Caution statements indicate the conditions or practices that could result in
damage to this product or other property.

Terms on the Product.  These terms may appear on the product:

DANGER indicates an injury or hazard may immediately happen.

WARNING indicates an injury or hazard may be accessible potentially.

CAUTION indicates a potential damage to the instrument or other property might
occur.

Symbols on the Product. These symbols may appear on the product:

A AN O 4 L

Hazardous Refer to Protective Chassis Test
Voltage Instructions Earth Ground Ground
Termina |
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DSA1000 Series Over view

DSA1000Series Spectrum Analyzer is designed withsmall volume, light weight, high

cost performance, and having an easy-operated keyboard layout. Features include a

high definition 8.5 inch TFT color LCDQ easy to understand settings and messages on
the display interface, standard or configurable USB, LAN and GPIB communication
interfaces that enable users to display or control the instrument over virtual te rminals

and remote networks. It is widely used in education, science, corporate centers,

industrial production and many other fields.

At present, the DSA1000 Series provide two models for users: DSA1030 and DSA1020.

Main features:

Frequency Range 9 kHzto 2 GHz or 3 GHz

Display Average Noise Level (DANL: -138 dBm

Phase Noise -88 dBc/Hz @ 10 kHz offset (Typical)

Total Amplitude Accuracy. <1.5 dB

Minimum Resolution Bandwidth: 100 Hz

Standard with Preamplifier

3 GHzTracking Generator (DSA10300ptional)

Built-in lithium battery which can provide 3 hours continuous operation (optional)
Plenty of measurement functions and auto settings for choosing

8.5 inches widescreen display, clear and vivid interface, easy-to-use design
Various interfaces such as LAN USBHost, USB Device, VGAor GPIB (optional)
Compact design with only 13.7 Ibs (without battery)
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Document Overview

1 Quick Start : This chapter introduces the front/rear panel and user interface, as
well as announcements during first use of the analyzer, and shows the usage
through a measurement example demo.

2 Front Panel Key Reference : This chapter gives detailed function descriptions
of the front panel keys with their associated menu keys.

3 Measurement Examples : This chapter introduces the main functions and
operations of the analyzer.

4 Remote Control : This chapter shows how to control the analyzer in remote
mode.

5 Troubleshooting : This chapter lists the troubleshooting information and
messages that may appear during the use of the analyzer.

6  Specification : This chapter lists the general specifications of the analyzer

7 Menu Map : This chapter provides a visual representation of the front panel keys
and their associated menu keys.

8 Appendix : This chapter lists the options and accessories that can be ordered
along with your analyzer as well as the service and support information.

Convention s for buttons and menu formats in this manual:

Buttons: button name+textbox, such as indicates the FREQ function key.
Menu keys: menu word+character shading, such as Center Freq indicates the
center frequency menu under the FREQ function.

User manuals provided by our product:
User& Guide, Quick Guide, Programming Guide and Data sheet.

Hint:
This manual is mainly based on DSA1030, but also contains all the
information about DSA1020.

For the newest version of this manual please download from this URL:
http://www.rigolna.com/
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Quick Start RIGOL

1 Quick Start

This chapter introduces the front/rear panel and the user interface, as well as
announcements during first use of the analyzer, and shows the usage through a
measurement example demo.

Subjects in this chapter:

Front Panel

Rear Panel

Prepare for Use

User Interface

Menu Operation

Parameter Input

Basic Measurement

How to Use the Built-in Help

> > T T T T T I
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Quick Start

1.1 Front Panel

—

pocirum anatyeor  LXI awsz 30z )

r (RIGOL psA1030

JO000

0L

I

@)

\@ % 5
.

A A =2

Figure 1-1 Front panel overview

Table 1-1 Front Panel Description

NO. Description NO. Description
1 LCD & Full screen
Menu key B Zoom window
n page up c Switch window
I Numeric keyboard D One-button help
1 Function key area 2] Back
" Knob E Page down
' Down 3 Tracking generator output*
" Up [ Probe power output
A Power key J Battery status indicator
.3 USB Host interface K RF input
*Note: For DSA1030 only.
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1.1.1 Front Panel Function Key

Basickeys Sweep keys System keys

System Display || Preset
Ll.D-::lI—J
Print ! I
Storage Setnp S8
__Marker |
Marker Marker M'?cr:fl'
Peak L-Peak l R-Peak
L &S y
|
Function setup Advanced measure Marker measure
Figure 1-2 Function key area
Table 1-2 Function keys description
Keys Description
Sweep keys
FREQ Sets the center, start and stop frequency, as well as the signal

tracking function.

SPAN Sets the frequency sweep span.

AMET Sets the reference level, RF attenuator, scale and the unit of Y-axis,
etc.

Bw Sets the Resolution Bandwidth and Video Bandwidth of the analyzer.

S Sets the sweep time, sweep mode, sweep numbers in single mode
and the sweep points.

A . . -

Tune Searches signalsautomatically within full frequency range .
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Function keys description (Continued)

Keys Description
Trig Setsthe trigger mode and corresponding parameters.
Single Sets the sweep mode to Single.

Continue Sets the sweep mode to Continue.

Function setup

Detectar Sets the detection mode of the analyzer.
Trace Sets the parameters relate to sweep trace.
Demad Sets the demodulation*.

Source Setsthe tracking generator*.

Advanced measure *

Meas Select a desired advanced measurement fundion.
Meas .
Setup Sets the parameters for the selected measurement function.

Marker measure

Marker Reads the amplitude, frequency and sweep time of a certain point on
the trace.
Marker
—_— Sets other system parameters based on the current marker value.
Mﬁar‘ker Special function such as noise marker, N dB bandwidth measure and
ctn

frequency counting.

Peak Searches the peak and opens the Peak menu immediately.
L-Peak Measures the left peak directly.
R-Peak Measures the right peak directly.

*Note: For DSA1030 only.
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Function keys description (Cortinued)

Keys Description
System keys
Systern Setsthe system parameters.
Display Setsthe display parameters.
Executes the selected preset function, resets the system into
Preset specified status, modifies all sweep parameters, measure settings as
well as system parameters for following measure.
Horage Enter the storage interface.
Primt .
Setup Sets the print parameters.
= Print or save current screen.
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1.1.2 Front Panel Backlight Key

The backlight status of some keys at the front panel , off, bright or different co lor
indicates different working mode.

1. AutoTune
When is pressed, the backlight turns on, which indicates that the
instrument starts sweeping at full range, searching the signal of maximum
amplitude, and moves it to the center of the screen. Then the backlight turns off.
2. Single , Continue
When backlights of |Sing|e | or |Continue |are on, it indicates the current sweep
mode is Single or Continue, respectively.
3. Meas*
The backlight of will be automatically turned on once any measurements
are activate, and stay on until all measurement functions are disabled.
4. Source *
When backlight of is on, it indicates that the tracking generator is
enabled, and vice versa.
5. Power light
In AC supply:
, Flasheson and off alternatively: indicating the unit is in stand-by state.
, Constant on: indicating the normal operating condition.
In battery supply:
, Dark: indicating the unit is in stand-by condition.
. Constant on: indicating the unit is in normal operating condition.
6. Battery indicator “"-
The indicator indicates whether the battery has been installed and its electrical
power conditions.
Green: electrical power >80%
1-6 User 6 s ®BAlO0eSerfes r
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., Orange: 20%< electrical power <80%
. Red: electrical power <20%
All off: no battery is installed or the bat tery has zero power.
*Note: For DSA1030 only.
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1.1.3 Front Panel Connector

GENOQUTRUT 500 FROBE RF INPUT 500
POWER
P — — i ar—
I.I \ ,-/ l“'\l. I.'r -.ll
n ) l ) |.,\ '
g, _— : S -

MAX 50V DC & ﬁ\) MAX +30dBm/50V DG

Figure 1-3 Front Panel Connectoss
1. USB Host

The analyzer may serve as a fhosto device to connect to external USB devices.
This interface is available for USB flash devices and the USBGPIB module See
the following connections:

=

USB flash deviceconnection GPIB extended connection

Figure 1-4 USB Host interface connections

2. GEN OUTPUT 50n

The output of the tracking generator can be connected to a receiver through an N
male connector, see figure below. Note that the tracking generator is an option
for DSA1030 (see Appendix A : Options and Accessories ) you can order it
when required.
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Figure 1-5 Tracking generator output connection

CAUTION
A Reverse power or voltage mustnd be higher than 1 W or 50 V DC to avoid
damages to the tracking generator.

3. PROBE POWER

This connector provides two lines of power supply to a RF probe: 15V, 150 mA,
and -12.6 V, 150 mA.

4. RFI NPUT 50n

The RF input may be connected to a device under measure via an N male
connector, see figure below.

B2
B
D
=]

Gooo
[slikili)

=
=
C
=
i
D
D
D
D

ooen
[s)ululs)
Boaal

&
®

T

Figure 1-6 RF input connection

c CAUTION
To avoid damages to the instrument, signals at the input terminal must be
less than 50 V DC voltage components and 30 dBm (1 W) AC (RF)

components.
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1.2 Rear Panel

TRIGGER IN 10MHz IN/OUT VGA port Battery  AC power connector

RGO
N\

N

0US VOLTAGE INSIDE, DO NOT REMOVE THE COVER UNLESS BY SPECIFIED PERSONNEL.
WARNIRGMAINTAIN GROUND TO AVOID ELECTRIC SHOCK

Lock hole LANinterface  USB Deviceinterface

Figure 1-7 Rear panel overview

1. AC power connector

Available AC power supply types:
AC 100 V-120V, 45 Hz- 440 Hz
AC:200 V- 240V, 45 Hz - 65 Hz
2. Rechargeable battery
An optional power source of 10 V - 18 V, a fully charged battery can provide 3
hours of continuous operation.
3. TRIGGERIN

A BNCexternal trigger signal input port, see figure below.
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Figure 1-8 TRIGGER IN connection

4. 10MHz IN/JOUT

The BNCinput or output of the 10 MHz reference clock, see figure below.

e 8
Bl <Ee

N

@®
=

Figure 1-9 10 MHz IN/OUT connection

5. VGA port

This port provides a VGAsignal output which is used through a VGA cable, see
figure below.

Figure 1-10 VGAport connection
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6. USB Device interface

This configurable USB port permits external USB devices.It supports PictBridge
printer and remote control connection.

OOUUOOUUogoouuy
AAAARAAAAARARAAARA

OO0gOoogguggoggygg
ANAAAAAAAAAAAAAQ

=

Figure 1-12 USBremote control connection

7. LAN interface

Through this interface, the analyzer can be connected to your local network for
remote control. An integrated testing system may be built, as the analyzer
conforms to the LXI-class C standard of LAN-based instrument control.

Figure 1-13 LAN connection
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1.3 Prepare for Use

1.3.1 General Inspect ion

Please nspect your new analyzer according to the following steps:

1" Inspect the shipping container for damage
Keep the damaged shipping container or cushioning material until the contents
of the shipment have been checked for completeness and the instrument has
passed both electrical and mechanical tests.

The consigner or carrier shall be liable for the damage to instrument resulting
from shipment. RIGOL would not be responsible for free maintenance/rework
or replacement of the unit.

2" Inspect the instrument
In case of any damage, or defect, or failure, notify your RIGOL Sales
Representative.

3" Check the accessories
The accessories supplied with the instrument are listed in fAppendix A:
Option and Accessories a If your contents are incomplete or damaged,
please notify your RIGOL Sales Representative.
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1.3.2 Disassemble the Front Panel Cover

Before putting your analyzer into action, remove the front panel cover by releasing
latches at both sides, and sliding in the direction of the arrows as shown in the figure
below.

Figure 1-14 Disassemblethe front panel cover

1.3.3 Adjustthe S upporting Legs

If necessary, adjust the supporting legs of the analyzer to an appropriate position in
the direction of the arrows as shown in the figure below.

Figure 1-15 Adjust the supporting legs
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1.3.4 Power Supply
The analyzer can be powered from AC power supply or rechargeable battery.

1.3.4.1 Connect AC Power Source

Please use the power cord provided for AC powering, see figure below. For the AC
voltage and frequency requirements, refer to fiRear Panel a

Figure 1-16 Power cord connection

c CAUTION
Please ensure the instrument has been grounded correctly to avoid
electrical shock.
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1.3.4.2 Use the Battery

The analyzer provides an optional rechargeable battery. Please install it following the

method below. An indicator ‘m indicates whether the battery has been installed

and its electrical power conditions.

Green: electrical power >80%

Orange: 20%< electrical power <80%

Red: electrical power <20%

All off: no battery is installed or the battery has zero power

Figure 1-17 Install the battery

Note this battery is rechargeable, for the specific charging methods please refer to
fiCharge the Battery 0.

WARNING
Please make sure the AC power to the analyzer has been cut off before
installing the battery.
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1.3.5 Power -On Check

Turn on the power switch at the rear panel, then press down the power button

on the front panel. You can monitor the initialization process according to the progress
indicator during power-on. Upon completion of the initialization process, a sweep
curve would be displayed.

1.3.6 Self Calibration

PressA Calibrate A Cal Now , to use internal calibration resources to
calibrate the system.

1.3.7 Use the Lock

If necessary, use a security lock to lock the analyzer in a desired location. See figure
below, place the key into the lock hole in the direction of the arrow, turn it clockwise
and then remove the key.

Lock Lock hole

Key

Figure 1-18 Use the lock
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1.3.8 Change the Fuse

Pleasereplace with specified fuse according to the following steps when needed:

Open the fuse lid at the power connector.
Dismount the fuse holder.

Replacewith a new fuse.

Remount the fuse holder and close the lid.

nQN R

Fuse

Fuse holder

-
bl

Figure 1-19 Change the fuse

c WARNING
Please ensure that the instrument has been turned off and the power
source has been cut off before replacing the fuse in order to avoid electrical
shock.

1-18 User 6 s ®BAlAOBSeries r



Quick Start RIGOL

1.3.9 Charge the Battery

Before charging, please install the battery in accordance with flUse the Battery q
then connect the AC power and turn on the power switch at the rear panel, the power
button on the front can be in any state.

The indicator “"- on the front panel shows charging in progress. If the indicator is

off, it indicates there is no electrical power at the moment ; if the indicator is still dark
after being charged for more than half an hour, remove the AC power and verify
whether the battery has been installed properly or is faulty and damaged.

It would take about 10 hours to charge the battery fully regardless of whether the
analyzer is working or in standby mode.

User 6 s ®BALO0ESeries r 1-19



RIGOL

Quick Start

1.4 User Interface

¥ ©) @ @@@

Markerd 1.54

Center Frequency i (9)
1.500000000 GHz
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Bl
Center Frogy 1,50
REWN
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Figure 1-20 User interface

Table 1-3 User interface legends

® 66 060w O

" [Canter Fraq

14000000 GHgz

Start Freq

Signal Track

Peak->CF

CF>5Step

NO. Name Description
1 LOGO Logo of RIGOL company
System status Auto Tune
( AUNCAD and Auto Range
fidentificationé 0 | Wait for Trigger
are in different Calibrating
locations) UNCAL (Measurement Uncalibrated)
Identificationé (LXI Identification)
3 External reference | Ext Ref
Ext Ref Invalid
4 Time System time
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User interface legends (Continued)

NO. Name Description

5 Input impedance | Show fi75n &if the current input impedance is 75n.

6 Printer status : Alternate display, denotes the printer now is
connecting.

: Successful connection print finish or idle .
: Alternate display, denotes printing.
: Denotes print has been paused.

7 Print process Show current print copy and total print copies.

8 Power status AC supply: [ #

Battery supply: show electric quantity left EEEE

9 USB flash device | Show if USB flash device is inserted; the mark [~
indicates successfully installed.

10 Operation status | Local or Rmt (Remote).

11 Menu title Function of current menu belongs to.

12 Menu item Menu item of current function .

13 Reference level Reference level

14 Active area Current parameter and value.

15 Attenuator Sets the Attenuator.

settings

16 Display line Reading reference and threshold condition for peak
value.

17 Trigger level Setsthe trigger level in video trigger.

18 Average times Average times of trace.

19 Cursor X Current value of Cursor X. Note that X indicates
different physical quantity in different functions.

20 CursorY Current value of Cursor Y. Note that Y indicates
different physical quantity in different functions.

21 Invalid data Current measured data is invalid as a full sweep didnd
complete after the system parameters have been
modified.

22 Menu pages Show total number of pages and current page
number.

23 Sweep position Current sweep position.

24 Sweep time Sweep time.

User 6s
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User interface legends (Continued)

NO. Name Description
25 Span or stop The frequency range of current sweep channel can be
frequency expressed by a combination of center frequency and
span or a combination of start frequency and stop
frequency.
26 Manual symbol Parameters non-auto coupling.
27 VBW Video resolution bandwidth.
28 Spectrum line For displaying spectrum line.
area
29 RBW Resolution bandwidth of frequency.
30 Center or starting | The frequency range of current sweep channel can be
frequency expressed by a combination of center frequency and
span or a combination of starting frequency and stop
frequency.
31 Y scale Label of Y scale
32 Parameter status | Icons on the left side of the screen indicate the status
of system parameters.
33 Detection type Pos peak, Neg peak, Sample, Normal, RMS Avg and
Voltage Avg.
34 Trigger type Free, video and external.
35 Sweep mode Continuous or Single sweep (with current sweeping
times showing)
36 Correction switch | Turn the Correction On or Off.
37 Signal tracking Enable or disable signal tracking
38 Preamplifier Enable or disable the preamplifier.
status*
39 Trace 1 types and | Trace types: Clear Write, Max Hold, Min Hold, Video
status Avg and Power Avg.
Trace status: yellow denotes On, and gray denotes
Off.
40 Trace 2 types and | Trace types: Clear Write, Max Hold, Min Hold, Video

status

Avg and Power Avg.
Trace status: purple denotes On, and gray denotes
Off.

*Note: For DSA1030 only.

1-22
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User interface legends (Continued)

NO. Name Description
41 Trace 3 types and | Trace types: Clear Write, Max Hold, Min Hold, Video
status Avg and Power Avg.
Trace status: light blue denotes On, and gray denotes
Off.
42 MATHtrace types | Trace types: A-B, A+C, A-C.
and status Trace status: green denotes On, and gray denotes Off.

User 6s
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1.5 Menu Operation

There are 7 different menus with respect to different modes of operation :

1.

2.

3.

4.

Parameter Input

Center Freq

State Switching

When selected, use the keyboard to modify the parameters
directly.

For example: select Center Freq , input desired numbers
and press to change the value of center frequency.

Press corresponding menu key to switch the sub option
shown.

For example: press Signal Track A On/Off to turnonor
off the tracking.

Enter Lower Menu (with parameter)

Press corresponding menu key to enter the lower menu
and change its options.

For example: press Units to enter and select dBmV, the
units for the Y-axis will be changed to dBmV after you
return to the previous menu.

Enter Lower Menu (without parameter )

Signal Track

Press corresponding menu key to enter the lower menu.
For example: press Signal Track to enter directly.

1-24
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5. Direct Execution

Execute the function after each press of the menu key.
Feak->CF For example: press Peak -> CF to execute a peak search
and the center frequency of the analyzer will be set to the
frequency of the current peak signal.

6. Function Switch + Parameter Input

Press corresponding menu key to switch between
functions; change parameter directly from the keyboard.
Wanual For example: press CF Step and switch between Auto
and Manual ; if select Manual , you can directly input
desired numbers to change CF Step.

7. Selected State

Press corresponding menu key to modify parameter and
return to the menu one level u p.

For example: press Trig Type A Free Run , which
indicates the analyzer is in Free Run state at the present.

User 6 s ®BALO0ESeries r 1-25
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1.6 Parameter Input

In this part, you will learn how to enter desired parameter values from the numerical
keyboard, the knob, and the directional keys.

1.6.1 Numeric Keyboard

P
w
=%
=]

Figure 1-21 The Numerical keyboard

The numerical keyboard consists of:
1. Numerical keys
Numbers 0-9 are available to be used.

2. Decimal point
A decimal point fid will be inserted at the cursor position when this key is pressed

3. Sign key
Sign key i+ -0is to toggle the sign of a parameter. When pressed the first time , a
f-o will be inserted and changed into fi+ 6 following the second press.

4. Unit keys
Unit keys include GHz/dBm/s, MHz/dB/ms, kHz/dBmV/us and Hz/mV/ns. After
entering the desired numbers, choose an appropriate unit to complete the
parameter input. The specific meaning of unit is decided by the type of current
input parameter (ffrequencyq fiamplitudeo or ftimed).
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5. Enter
When pressed, the system will complete the input process and insert a default
measuring unit for the parameter automatically.
6. Esc
(1) During parameter editing process this key can clear the inputs in the active
area and exit editing mode at the same time.
(2) Turn off the display of active area.
(3) Exit current test mode while in keyboard test.
(4) Unlock the screen while it is locked.
7. Back
(1) During the process of parameter editing, this key will delete the characters
on the left side of the cursor.
(2) While in the process of file name editing, pressing this key will delete
characters that have been entered.
1.6.2 Knob

Figure 1-22 The knob

The knob has following functions:

1.

During parameter editing, turn the knob clockwise to increase, or
counterclockwise to decrease the parameter values at specified steps.

While editing a file name, the knob may select different characters from the soft
keyboard.

Press A Corrections A Edit, and use the knob to select different
reference points.
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1.6.3 Direction key
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Figure 1-23 Direction keys

The directional keys have following functions:

1. Increase or decrease the parameter value at specific steps while editing a
parameter.

2. Move the cursor among root directory in function.

3. Select the character in the upper or lower row of the soft keyboard while editing
file name.

4. Select the adjacent reference points in Edit menu: A Corrections A
Edit .
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1.7

Basic Measurement

In this section, we introduce how to use the analyzer to do basic measurements.
Considering a 50 MHz, 0dBm sine wave signal produced from a generator (such as
RIGOL DG3101A

JAN

CAUTION

The signal amplitude must be less than 30 dBm (equal to 1 W), or else it will
switch the input to a high power impedance state, and consequently the
signal cannot be measured by the instrument.

Procedure s:

1. Poweron

2. Reset to factory settings

Press A Reset A Preset Type A Factory , and then . The

instrument will re set all the parameters to factory settings.

3. Equipment Connection
Connect the signal output terminal of generator to the RF INPUT 5 O rfterminal
at the front panel of analyzer.

4. Setup the Center Frequency

(1)

(2)

®3)

Press, a corresponding menu will appear on the right of the screen,
and Center Freq is in high-bright state, meanwhile, the center frequency
parameter is shown at the top left c orner of the display grid, which indicates
the Center Frequency s active.

Center frequency could be changed through the numerical keyboard, the
knob, or the directional keys.

Input 50 and select MHz as its unit using the numerical keyboard, then the
center frequency of the analyzer is set to 50 MHz.

5. Setup Span

(1)

Press|SPAN|, a corresponding menu will appear on the screen, and Span is
in high-bright state, meanwhile, also the span parameter is shown at the top
left corner of the display grid, which indicates Span is active.
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(2) Span value could be changed through the numerical keyboard, the knob, or
the directional keys.

(3) Input 20 and select MHz as its unit using the numerical keyboard, then the
span of the analyzer is set to 20 MHz.

6. Setup Amplitude

(@8] Press, Ref Level is in high-bright state, the reference level will be
shown at the top left corner of the display grid, which indicates Reference
Level is active.

(2) Reference level could be changed throughthe numerical keyboard, the knob,
or the directional keys.

(3) If necessary, you can change the reference level using the knob so as to
bring the signal peak value near the top of the grid based on the signal
display.

When all the steps above are finished, a 50 MHz RF curve will be shown on the

analyzer.

7. Read Result
The value of frequency and amplitude could be read from the Marker. Press
A Select Mkr A 1 to activate Marker 1 and set the marker frequency to
f50MHZ then the frequency and amplitude of where the marker is located would
be shown at the upper right of the display grid.

oRef 0.00 dBrm Att  10dB - Marker1 50.000 hiHz -0.01 dBm

ReferencerkLevel
0.00 dBm

h

f |
7ol i ‘ "‘r‘ I‘I it
70 l'|"\'r'|'!L,'IUI'q"fl“"*"]'Iju\l |r|i""""‘“‘1"’1w|'l l||l4"Jl"f"‘]INH‘|"'\‘ﬂid"‘Ipi'"'ﬂlllh’ﬂl'\.'ﬂl'n'ﬂ\l‘l | |1|‘||fﬂ|fﬁ’|“| i 1||~|fl 1"1 J A”'"If'lr ! 'JJIMFLll I, J".‘ |||| dru I\\WI‘H

100
o ICenter Freq 50 Z Span 20.000 MHz
RBW 300.00 kHz VBW  300.00 kHz SWT 10 ms

Figure 1-24 Measuring result
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1.8 How to Use the Built -in Help

The built-in help provides information refers to every function key and menu key on
the front panel. Users can view this help information if required.

1. Howto acquire built -in help
Press; a prompt about how to obtain help information will be shown, then,
repress the key related to the desired function, and the relevant information will
be shown on the screen.

2. Page up and down
If there is more than one page of information, you can read the complete
information by using the directional keys or the knab.

3. Close the current help information
Press any keyon the front panel (except for up and down directional keys or the
knob) to close the help.

4. Acquire the menu help
Press, a message about how to obtain help information will be shown, then,
press the menu keys F1-F7 to get corresponding help.

5. Acquire the help information of any function key

Press, a message about how to obtain help information will be shown, then,
press any function key to get corresponding help.

enter Freq,

inputting =
ide of the grid battam.

Figure 1-25 Built-in help

User 6 s ®BALO0ESeries r 1-31






Front Panel Key Reference

RIGOL

2 Front Panel Key Reference

This chapter describes in detail the function keys on the front panel and associated
pull down menus. Note that a third class title such as 2.1.1 FREQ always denotes a
panel key of the analyzer while a quaternary title such as 2.1.1.1 Center Freq

always denotes a menu softkey of a panel key.

Subijects in this chapter:

> > T T T T I

Basic Settings
Sweep Settings
Function Settings
Advanced Measurements(DSA1030 Option)
Marker Measurements
System Functions
Screen Control

Note: The figure below shows the differences between DSA1030 and DSA1020. This
chapter is mainly based on DSA1030.

NO. | Diff erentia DSA1030 DSA1020
1 Max Span 3 GHz 2 GHz
2 Max Sweep Time 3000 s 2000 s
3 Tracking Generator Supported by option Hermetical
Interface DSA1030TG3
4 Tracking Generator Supported by option Not supported
DSA1030TG3
5 Preamplifier Supported by option Not supported
DSA1030GPA
6 Advanced Measurements | Supported by option Not supported
Demodulation Function DSA100GAMK
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2.1 Basic Settings

2.1.1 FREQ

Sets the frequency parameters of the analyzer. The analyzer sweeps within a specified
frequency range, and the sweep is restarted every time you change this parameter.

The frequency range of a channel can be expressed by either of two groups of
parameters: Start Frequency and Stop Frequency; or Center Frequency and Span. If
any such parameter is changed, the others would be adjusted automatically in order
to ensure the coupling relationship between them.

fcenter = (fstop - fstart )/2 (Equation 2-1)
fspan = fstop - fstan (Equation 2-2)
feenter fstop, fea and 1‘span denotes the center frequency, the stop frequency, the

start frequency and the span respectively.

2.1.1.1 Center Freq

Sets the center frequency of the sweep. When pressed, the frequency mode is
switched to Center Freqand Spanin order to enter the desired parameter data . In this
mode, parameters you specified are always shown at the lower right and the left side
of the display grid.

Key Points:
The start and stop frequencies vary with the center frequency when the span is
constant.
Changing the center frequency horizontally shifts the current sweep channel.
In Zero Span mode, the start frequency, stop frequency and cent er frequency are
always equal. If one is changed the others are updated to match.
You can modify this parameter using the numeric keys, knob, or direction keys.
Refer to fiParameter Input 0 for more details.
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Table 2-1 Center Frequency

Parameter Explanation

Default 1.5 GHz

Range 0 Hzto 3 GHz

Unit GHz, MHz, kHz, Hz

Knob Step Span> 0, step = Spar/200
Span= 0, step = RBW100
Min=1 Hz

Direction Key Step CF step

Remark*: The range is from 50 Hz to (3 GHz50 H2) in non-zero span.

2.1.1.2 Start Freq

Sets the start frequency of the sweep. When pressed, the frequency mode is switched
to Start Freq and Stop Freqin order to enter the desired parameter data . In this mode,
parameters you specified are always shown at the lower left and right side of the grid.

Key Points:

The span and center frequency are changed automatically according to the start
frequency. The change of the span would have influence on other system
parameters. For more details, please refer to i Spam

In Zero Span mode, the start frequency, stop frequency and center frequency are
always equal. If one is changed the others are updated to match.

You can modify this parameter using the numeric keys, knob, or direction keys.
Refer to fiParameter Input 0 for more details.

B

Table 2-2 Start Frequency

Parameter Explanatio n

Default 0 GHz

Range 0 Hzto 3 GHz

Unit GHz, MHz kHz, Hz

Knob Step Span> 0, step = Spar/200
Span= 0, step = RBW100
Min =1 Hz

Direction Key Step CF step

Remark*: The range is from 0 Hzto (3 GHz100 H2) in non-zero span.
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2.1.1.3 Stop Freq

Sets the stop frequency of the sweep. When pressed, the frequency mode is switched
to Start Freq and Stop Freqin order to enter the desired parameter data. In this mode,
parameters you specified are always shown at the lower left and the right side of the
grid.

Key Points:

Modifying the stop frequency changes the span and center frequency, and the
change of span influences other system parameters, see fi Spam

You can modify this parameter using the numeri c keys, knob, or direction keys.
For more details, please refer to fiParameter Input @

B

Table 2-3 Stop frequency

Parameter Explanation

Default 3 GHz

Range * 0 Hzto 3 GHz

Unit GHz, MHz kHz, Hz

Knob Step Span > 0, step = Span/200
Span= 0, step = VBW100
Min = 1 Hz

Direction Key Step CF step

Remark*: The range is from 100 Hzto 3 GHzin non-zero span.

2.1.1.4 CF Step

Sets the step magnitude of center frequency. Changing the center frequency in a fixed
step continuously switches the channel to be measured.

Key Points:
The CF steptype could be iManualo or fAutod In Auto mode, the CF step is 1/10
of span if it is in Non -zero span mode or equals the RBWwhile in Zero span mode;
in Manual mode, you can set the step using the numeric keys.
After you set an appropriate CF step and select Center Freq , pressing the
Forward or Reverse key from the Channel menu or using up and down
direction keys to switch between measurement channek in a specified step in
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order to sweep the adjacent channels manually.
You can modify this parameter using the numeric keys, knob, or direction keys.
For more details, please refer to fiParameter Input @

Table 2-4 CF step

Parameter Explanation

Default 300 MHz

Range 1 Hzto 3 GHz

Unit GHz, MHz kHz, Hz

Knob Step Span > 0, step = Span/200
Span =0, step= 100 Hz
Min = 1 Hz

Direction Key Ste p |in 1, 2, 5 sequence

Application

CF steplends itself to detect the h armonic waves and bandwidths that are beyond

the current span.

For example, for each order of harmonic of a 100 MHz signal, we can setboth the
center frequency and CF step to 100 MHz and press Reverse continuously to show
the harmonics sequentially at the center of the frequency display.

2.1.1.5 Signal Track

Tracks signals with unstable frequency and less than 3 dB transient variation in
amplitude by placing the Markerl (see Marker Measurements ) onto the measured
signal to track the variation continuously.

The system tracks a signal according to the following steps:
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Key Points:

Start

4
Execute a
Sweep

Exist Active
Marker?

N
v
Search the Point Near
Seardcr':/lpelf‘k the Marker (variation
and Mar| < -3dB) and Mark

4
Set Marker
Frequency to <
Center Freq

Execute Next
Sweep

Figure 2-1 Process ofsignal tracking

. When Signal Track isOn, the system will execute peak search after every sweep,
and set the frequency of current peak to center frequency, displaying signal at the
center of screen all the time.

When Signal Track isOn, an icon 7| is shown at the left of screen. The signal will

always stay at the screen center unless its amplitude changes by more than 3 dB

between sweeps.

. Ifnomarkeris active, pressing this key will activate Marker 1 and execute a peak
searching automatically; meanwhile the center frequency is used as the
frequency of marker 1.

. In Continue sweep, the system tracks continuously; in Single sweep, only one
track is done; in Zero Span, Signal Track is invalid.
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2.1.1.6 Peak -> CF

Executes a peak search and uses the frequency of current peak as the center
frequency of the analyzer. The function is invalid in Zero Span mode.

_gRef -4.00 dBrm Att  20dB Marker1 45700 MHz -9.53 dBm

‘-Ir'h‘ﬂh lﬁ"l ‘“"qﬁk':fiJ”'1ﬂll‘\||'|""IiFH'|\l"n‘l"'f""n‘FWM"‘l l'!'i'ﬁ"\1{‘F"ﬁlﬁﬁul‘ll‘lll‘lﬁf‘lﬁlr"i l"l'l\l'l”dk ||k1||~'|m’ \” I'"Ili’iI"Illr"||’IIIH|I‘1)n"1'LJI|l|'\|~F‘I“|"\I|||'|I|||’IH\I\' W"“‘ [ m\

Span
VBW 1.0000 MHz

=|| f‘f‘ M ‘\Fﬂﬁf\.‘ﬂ\'llu”df‘n Illllld{u\if )' HIIL”HF HI"\,;ufn“hll Il 'ﬂ\“lﬂu‘i * ”IH ‘r"uf"|I"1|||r‘4r-‘fu|ﬁ||"ﬂ|lv4||1‘-""‘““|,|” .HII"H %pﬂ W W""plllj"ﬂ[l

Center Freq

74
Center Fregq 45 z Span
RBW 1.00 i VBW 1.0000 MHZ SWT

Figure 2-3 After the Before Peak>CF
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2.1.1.7 CF-> Step

Sets the current center frequency as the CF step. This function is usually used with
channel switching. Take harmonic waveform measurements for example: we can
locate a signal at the center frequency of a channel, execute CF-> Step and then
continuously press Reverse under the Channel menu to measure each harmonic in
sequence.

2.1.1.8 Channel

Switches between channelsaccording to the specified CF step.
1. Forward

Selects the channel whose center frequency is CF step higher than the current
center frequency setting. That is, increasing the center frequency by the specified

CF step.
fooer = f

center —

center T Fstep (Equation 2-3)

fcenter !

f and f separately denotes the new center frequency, the

centel step

current center frequency, and the CF step
2. Reverse

Selects the channel whose center frequency is CF step lower than the current
center frequency setting. That is, decreasing the center frequency by the
specified CF step.

fcenter = fcenter - fstep (Equation 2-4)
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2.1.2 SPAN

Sets the span value of the analyzer. The changing of this parameter will affect others
parameters associated with the function, and restart the sweep.

2.1.2.1 Span

Sets the frequency range of the sweep. When pressed, the frequency mode is
switched to Center Fregand Spanin order to enter the desired parameter data . In this
mode, parameters you specified are always shown at the lower left and the right side
of the display grid.

Key Points:

The start and stop frequency are changed with the span automatically .

In manual span mode, the span can be set down to 100 Hz (the only way into the
zero-span mode is to press the Zero Span menu option) and up to the full span
described in the specification.

Modifying the span in non-zero span mode may cause an automatic change in
both CF stepand RBWif they were in Auto mode , and the change of RBW may
influence VBW (in Auto VBW mode).

Any variation in the span, RBW and VBW maycause a change in sweep time.

In non-zero span mode, neither fiVideod trigger nor fl/§ t i omeadout function is
valid.

You can modify this parameter using the numeric keys, knob, or direction keys.

For more details, please refer to fiParameter Input @

B

B

Table 2-5 Span

Parameter Explanation

Default 3 GHz

Range * 0O Hzto 3 GHz

Unit GHz MHz kHz, Hz
Knob Step Span/200, Min = 1 Hz
Direction Key Step in 1, 2, 5 sequence

Remark*: 0 Hz is available only in zero span
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2.1.2.2 Full Span
Setsthe span of the analyzer to the maximum.
2.1.2.3 Zero Span

Setsthe span of the analyzer to 0 Hz. Both the start and stop frequency will equal the
center frequency and the horizontal axis will denote time. The analyzer here is
measuring the time domain characteristics of amplitude, located at the corresponding
frequency point.

Key Points:

As opposed tothe Non-zero span, the screen shows the time domain characteristics of
the fixed frequency component, and following functions are invalid in Zero span
mode:

: Peak>CF, Signal Track and Channel setting;

. ISPAN[ Zoom In and Zoom Out;

, : Mkr->CF, Mkr->Step, Mkr->Start, Mkr->Stop, Mk r->CF and
Mk r->gpan;

: ReadoutA Frequency, Periodand 1/§Time (valid in Delta marker type)

B

2.1.2.4 Zoom In

Sets the span to the half of its current value (down to the minimum) .

2.1.2.5 Zoom Out

Sets the span to twice the current value (up to the maximum) .

2.1.2.6 Last Span

Changes the span to the previous span setting.
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2.1.3 AMPT

Sets the amplitude parameters of the analyzer. Through these parameters, signals
under measurement can be displayed at an optimal view with minimum error.

2.1.3.1 Auto Scale

This setting enables the readout resolution of the current Y-axis to be the maximum
possible on condition that the whole signal is within the screen. When enabled, the
system sets the reference level automatically in order to place the peak of signal
within the topmost grip .

_5Ref -15.00 dBm

7:'-::'Cenler Freq Span
REW VBW  300.00 kHz SWT

Figure 2-4 Before the Auto Scale

_sRefl -5.00 dBrm

&5 { b
- ”Jh'fl}‘ﬁlb" q‘""l‘llrfh"lj' Jl\"w hr ”Ii ‘Iﬂll“ll.l"‘ﬁw‘“ IV‘i"'w|HI'I*||\|}“|I‘1'|".J'I uh‘frli"wl'l" I'*ll"JI"‘}1p"I"‘Jﬁ“""u'l"n“llib’rt‘“lw JI"\?“""‘ jlr\ 'I‘I“ 'ff\m i\ ,r-.,wﬁ'

-105
0 Center Freg Span

Figure 2-5 After the Auto Scale
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2.1.3.2 Ref Level

Sets the maximum power or voltage to be displayed at the upper left of the display
grid.

Key Points:

This value is affected by a combination of maximum mixing level, input
attenuation, and preamplifier. When you adjust it, the input attenuation is
adjusted under a constant max mixing level, meeting:

B

Lrer - @ze T 8pa ¢ Ly, (Inequality 2-5)
L, , , ,
Ref | aRF, %A and Lonix denotes the reference level, the input attenuation,

the preamplifier (For DSA1030), and the max mixing level, respectively.
You can modify this parameter using the numeric keys, knob, or direction keys.
For more details, please refer to fiParameter Input @

Table 2-6 Reference level

Parameter Explanation

Default 0 dBm

Range -100 dBmto 30 dBm

Unit dBm, -dBm, mV, uV

Knob Step in Log scale mode, step = Scale10
in Lin scale mode, step = 0.1 dB

Direct ion Key Step in Log scale mode, step = Scale
in Lin scale mode, step = 1 dBm

2.1.3.3 Input Atten

Sets the front attenuator of the RFinput in order to permit big signals (or small signals)
to pass from the mixer with low distortion (or low noise).

Key Points:
When the preamplifier is On, the input attenuation could be set up to 30 dB. You
can adjust the reference level to ensure that the specified parameters meet the
inequality in formula 2-5 (above).
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You can modify this parameter using the numeric keys, knob, or direction keys.

For more details, please refer to fiParameter Input

Table 2-7 Input attenuation

a

Parameter Explanation
Default 10 dB

Range 0 dBto 50 dB
Unit dB

Knob Step 5dB
Direction Key Step 5dB
Keyboard Step 1dB

2.1.3.4 Scale/Div

Sets the logarithmic units per vertical grid division on the display.

Key Points:

B

B

By changing the scale, the displayed amplitude range is adjusted.
The maximum amplitude that can be displayed is equal to the reference level, and

the minimum is the difference between the reference level and 10 times the

current scale value.

You can modify this parameter using the numeric keys, knob, or direction keys.

For more details, please refer to fiParameter Input

Table 2-8 Scale

a

Parameter Explanation

Default 10 dB

Range 0.1 dBto 20 dB

Unit dB

Knob S tep ScaleO 1, step= 1 dB
Scale <1, step= 0.1 dB

Direction Key Step in1, 2, 5sequence

User 6s
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2.1.3.5 Scale Type

Sets the Scale Type of Y-axis to Lin or Log, the default is Log.

Key Points:

In Log scale type: the Y-axis denotes the logarithmic coordinates, the value
shown at top of the grid is the reference level and the grid size is equal to the
scale value The unit of Y-axis will be automatically switched into the default
fidBmo when the scale type is changed from Lin to Log.

In Lin scale type: the Y-axis denotes the linear coordinates, the value shown at
the top of the grid is the reference level and the bottom of the grid shows0 V. The
grid size is 10% of the Reference leveland the Scale/Div is invalid. The unit of
Y-axis will be automatically switched into the default AVoltsd when the scale type
is changed from Log to Lin.

Other than as mentioned above, the unit of Y-axis is independent of the Scale

Type.

B

2.1.3.6 Units

Sets the unit of the Y-axisto dBm, dBmV, dBuV, Volts or Watts. The units dBm, dBmV,
and dBuV are for Log scaling, Volts and Watts are for Linear scaling. The default is
dBm.

Key Points:

See relationships between each unit:

~

avolts 1 @
dBm =10loggg 3 8 (Equation 2-6)
¢ R 000W=X

o 3 6 ~
aBnv = 2009%/%8 (Equation 2-7)
¢

o 3 ~
dBmV = ZOlog%/cjlltms—VlOsg (Equation 2-8)
¢
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Watts Volts

(Equation 2-9)

Where, R denotes the reference resistance.

2.1.3.7 Ref Offset

Assigns an offset to the reference level to attempt to compensate for gains or losses
generated between the device under measurement and the analyzer.

Key Points:

The changing of this value changes both the readout of the reference level and
the amplitude readout of the marker, but will not impact the position of the curve
on the screen.

You can modify this parameter using the numeric keys. For more details, please
refer to AParameter Input 0 .

B

Table 2-9 Reference level offset

Parameter Explanation
Default 0dB

Range -300 dB to 300 dB
Unit dB

Knob Step N/A

Direction Key Step N/A

2.1.3.8 Auto Range

Adjusts the amplitude parameters within the specified span range automatically in
order to display the whole signal optimally on the grid .
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_gRef -8.00 dBm Att 1548

PCenterrreq 10 Span
REW 1.0 2 VBW 100,00 kHz ST

a5
Center Freq  10C MHz Span
RBW 1.0000 MHz VBW 100.00 kHz SWT

Figure 2-7 After the Auto Range

Key Points:

Unlike Auto Scale, this function can solve the problem of an overrange
measurement due to parameter settings and adjust the max mixing level based
on the signal under measurement.

Unlike Auto Tune, this function is focused on the signal within the current channel
and will not make any changes to the channel frequency, while, Auto Tune will
search for signals within the full band frequency and adjust the displayed
frequency so the detected signals are at the center frequency.

B
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Peak Search

Peak > Ref Level?
Y

Adjust Ref Level

4

Decrease Max Mixer Increase Max Mixer
Level Level

Figure 2-8 Process of the Auto Range

2.1.3.9 RF Preamp

Sets the status of preamplifier located at the front of the RFsignal path. Turning on
the preamplifier reduces the displayed average noise levelin order to distinguish small
signals from the noise when working with small signals.

Key Points:

An icon . will be displayed on the left of screen when the preamplifieris On.
The preamplifier will be disabled automatically when the input attenuation is set

higher than 30 dB.

B

B

2.1.3.10 Correction

Corrects the amplitude in order to compensate for the gain or loss from peripheral
equipment such as Antenna, Cable and so on. When using this function, you can view
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the correction parameters through a table and save or load the correction factors
during editing. When Correction is On, both the trace and related measurement
results will be corrected, and an icon . is shown on the left of screen.

1. Select
Chooses a correction factor from Antenna, Cable, Other or User for the current
correction. All related frequency and amplitude corrections will be displayed to
compensate for external gains or losses, the default is Off.

2. Correction
Enablesor disables the amplitude correction, the default is Off. When you enable
the Correction, the system starts correcting the amplitude with a specified factor.
If more factors are added, all related data will be used for amplitude correction.

3. Edit
Sets or modifies the frequency and amplitude of correction factor. You can modify

this parameter using the numeric keys, knob, or direction keys. Seetable below:

Table 2-10 Edit menus of Amplitude correction

Menu Explanation

Point Create or set desired data point for correction factor
Range: 1 to 200

Frequency Set the frequency of specified point

Amplitude Set the amplitude of specified point
Range: -120 dB to 100 dB

Del Point Delete the specified point data: frequency and amplitude
correction.

4. Freq Interp
Selects the correction type to Lin or Log. In type of Lin, the frequency and
amplitude separately uses a Lin and Log unit to do interpolation; in type of Log,
both of parameters use a Log unit.

5. Delete
Clears the frequency and amplitude correction data of the selected factor.

6. Corr Table
Turns on or off the e dited correction table. At this moment, the screen is divided
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into two parts, the upper shows the measurement curve and the lower shows the
edited points, frequency, and amplitude.

7. Corr View
All: view the data for all correction factors.
Sel: view the data for selected correction factor.

B

2.1.3.11  MaxMixL

Sets the max input level of mixer according to the magnitude of signal.

Key Points:

For a bigger input signal, choosing a smaller max mixing level can increase the
input attenuation and reduce the distortion of the signal; for a smaller input signal,
choosing a bigger max mixing level can reduce the input attenuation and noise.
Parameters in Inequality 2-5 are always changing on the basis of the max mixing
level.

You can modify this parameter using the numeric keys, knob, or direction keys.
For more details, please refer to fiParameter Input @

B

Table 2-11 Max mixing level

Parameter Expl anation
Default -10 dBm

Range -50 dBmto 0 dBm
Unit dBm, -dBm, mV, uV
Knob Step 1 dBm

Direction Key Step 10 dBm

2.1.3.12 Input

Sets the input impedance for voltage-to-power conversions (see Equation 2-6). The
default is 50 n . To measure a 75n device, y ou
supplied by RIGOL to connect the analyzer with the system under test and then set

this menu to 75 n .Note that a fi75 no sign will be shown in the status bar of the
screen in this situation.
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2.2 Sweep Settings

22.1 BW

Sets the RBW (Resolution Bandwidth) and VBW ¥ideo Bandwidth) parameters of the
analyzer

2.2.11 RBW

Sets the desired resolution bandwidth in order to distinguish between signals which
are close in frequency.

Key Points:

Redudng the value of RBW will increase the frequency resolution, but may also
cause sweeps to take longer (Sweep Time s effected by a combination of RBW
and VBWwhen it is in Auto mode).

RBW decreases with the span (non -zero span) in Auto RBWmode.

B

Table 2-12 RBW

Parameter Explanation

Default 1 MHz

Range 100 Hz to 1 MHz

Unit GHz,MHz kHz, Hz

Knob Step in 1, 3, 10 sequence

Direction Key Step in 1, 3, 10 sequence
2.2.1.2 VBW

Sets the desired video bandwidth in order to remove the band noise.

Key Points:
Reducing the VBW to smooth the spectrum line and differentiate small signals
from the noise. However, this may cause a longer sweep time. (Sweep Time is
effected by a combination of RBW and VBW when both of them are in Auto
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mode).

VBW varies with RBW when it is set to Auto.

Table 2-13 VBW

Parameter Explanation

Default 1 MHz

Range 1 Hzto 3 MHz

Unit GHz,MHz kHz, Hz
Knob Step in 1, 3, 10 sequence
Direction Key Step in 1, 3, 10 sequence

2.2.1.3 V/R Ratio

Sets the ratio of VBW to RBW.

Key Points:

B

This value is different while measuring different kind s of signals:

Sine signal: use 1 - 3 (for faster sweeps)

Pulse signal: use 10 (to reduce the influence of the amplitude of transient signals)
Noise signal: 0.1 is perfect (to obtain an average of noises)

You can modify this parameter using the numeric keys, knob, or direction keys.
For more details, please refer to fiParameter Input @

Table 2-14 V/R Ratio

Parameter Explanation

Default 1

Range 0.0000010 to 300000.00
Unit N/A

Knob Step in 1, 3, 10 sequence

Direction Key Step

in 1, 3, 10 sequence

User 6s
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222 Sweep

Sets parameters about the Sweep function, including Time, Auto SWT, Mode,
Numbers and Points.

2.2.2.1 Time

Sets the time interval for the analyzer to complete a sweep. Either Auto or Manual can
be used, the default is Auto.

Key Points:

In non-zero span, the analyzer uses the shortest sweep time on the basis of the
current RBW and VBW settingsif Auto is selected.

Decreasingthe sweep time may speed the measurement. However, an error may
be causedif the specified time is less than the minimum duration in Auto coupling,
and a character like AUNCAD is shown at the status bar of the screen.

You can modify this parameter using the numeric keys, knob, or direction keys.
For more details, please refer to fiParameter Input @

B

Table 2-15 Sweep time

Parameter Explanation

Default 100 ms

Range * 20 us to 3000 s

Unit ks, s, ms, us, ns, ps

Knob Step Sweep time/100, Min = 1 ms
Direction Key Step in1, 15,2, 3,5, 7.5 sequence

Remark*: The minimum in non-zero span mode is 10 ms.

2.2.2.2 Auto SWT

Sets the auto type of the sweep time to Normal or Accy. The sweepwill be faster if you
select Normal; while in Accy type, higher measurement precision can be obtained.
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2.2.2.3 Mode

Sets the sweep mode to Single or Continuous, the default is Continuous. If you select
Single, the backlight of located on the front panel turns on, and so does the
when Cont is selected The corresponding parameters and type icons are

shown on the left side of screen.
'::.:I:Irlt E

Continue : the character Cont from the parameter icon is the abbreviation of the
Continuous, which denotes the analyzeris sweeping continuously.
Single : the number 10 from the parameter icon denotes the current sweep number.

2.2.2.4 Numbers

Sets the number of times for a single sweep. In Single mode, the system executes
specified sweeps. The number shown on the left status icon of the screen varies with
the process of sweep.

Table 2-16 Numbers

Parameter Explanation
Default 1

Range 1-9999
Unit N/A

Knob Step 1

Direction Key Step 1

2.2.2.5 Points

Sets the desired points for every sweep. That is the number of points of the current
trace.

Key Points:
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Changing the points may influence the sweep time which is limited by the sample
rate of the ADC(Analog to Digital Converter). That is, the more points used, the
longer the sweep will be.

Changing the points may also influence other system parameters, which may
restart the sweep and measurement cycle.

You can modify this parameter using the numeric keys, knob or direction keys.
For more details, please refer to iParameter Input a

Table 2-17 Points

Parameter Explanation
Default 601

Range 101 to 3001
Unit N/A

Knob Step 1

Direction Key Step 100

NOTE

With the increase (more than 601) of sweep points, the frequency resolution of
marker points increases and the sweep speed decreases

In addition to the number of sweep points, other parameters such as span,
resolution bandwidth, video bandwidth, average detection method, and center
frequency can also influence the sweep speed.

2-24
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2.2.3 Auto Tune

Searchesfor signals automatically throughout the full frequency range and adjusts the
analyzerto the best frequency and amplitude for displaying these signals.

Span
VBW  3.000 kHz SWT

45

)
55‘|||,\,'H‘rJ\Ju,w...illluwlwﬂ r'\'|"'flh'"\""\"m'~\\“f\""‘i F,w.‘ |l'\"'r|l’J“;IL""‘F‘I'MM"'I

B5|

35!
Center Freq 100 Hz
RBW 300 kHz VBW

Figure 2-10 After the Auto Tune

Key Points:
In the process of searching, the backlight of turns on and a character
like FAuto Tuneo is shown on the status bar of the screen until the search is
finished.

. In Auto mode, press to stop the search.
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The magnitude of some parameters such as reference level, scale, input
attenuation, and max mixing level may be changed during the auto tune.

B
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2.2.4 Trig
Sets the trigger type and other associated parameters.

2.2.4.1 Trig Type

The trig type can be Free Run, Video or External. In each type of Trig, there will be a
related parameter icon shown on the left of screen such as:

1. FreeRun
This indicates all trigger conditions can be satisfied at any time and the analyzer
generates trigger signals continuously.

2. Video
This indicates a trigger signal will be generated when the system detects a video
signal in which the voltage exceeds the specified video trigger level. This function
is invalid in one of the three conditions which are non-zero span mode, RMSAvg
detection and Voltage Avg detection.

3. External
In this mode, an external signal (TTL signal) is input from the TRIGGER IN
connector at the rear panel, of which the edge conditions should meet with the
user settings to generate trigger signals.

2.2.4.2 Trig Setup

1. Trig ger Level
Sets the trigger level in Video mode. The screen will display corresponding line TL
and the value of it after you finish the setting. The numeric keys, knob or
direction keys is available for level modification, please refer to fiParameter
Input O for more details.
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Table 2-18 Trigger level

Parameter Explanation

Default 0 dBm

Range -300 dBm to 50 dBm
Unit * dBm

Knob Step 1 dBm

Direction Key Step 10 dBm

Remark*: This is in connection with the specified unit of Y-axis.

2. Edge

Sets the trigger edge to Positive or Negative.

2-28
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2.2.5 Single

Sets the sweep mode to Single.

Key Points:

B

If it is in Continu ous sweep mode and no measurement function is enabled,
pressing this key will enter the Single sweep mode and execute specified sweeps
on the condition that all trigger conditions are satisfied.

Ifitis in Continuous sweep mode and a measurement function is on, pressing this
key will enter the Single measure mode and execute specified measurementson
the condition that all trigger conditions are satisfied.

If the system is already in Single sweep mode, pressing this key will execute
specified sweeps (or measurements) on the condition that all trig ger conditions
are satisfied.

In Single sweep mode, trigger initialization (pressing or sending an INIT
command through the remote interface) should be executed before you judge the
trigger condition.

PressSingle

Measuring Status?

Single Sweep Status? Single Sweep Status?

Enter Single Sweep modeg
and Wait for Trigger
Condition

ait for Trigger Conditio
and Make Single
Measurement Again

Enter Single Sweep
Measure mode and Wait
for Trigger Condition

Sweep Again and Wait
for Trigger Condition

Figure 2-11 Process of a single sweep
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2.2.6 Continue

Sets the sweep mode to Continuous.

Key Points:

If the instrument is in Single sweep mode and no measurement function is
enabled, pressing this key will enter the Continuous mode and execute specified
sweeps onthe condition that all trigger conditions are satisfied.

If the instrument is in Single sweep mode and a measurement function is on,
pressing this key will enter the Continuous mode and execute specified
measurements on the condition that all trigger conditions are satisfied.

In Continuous mode, the system will send a trigger initialization signal
automatically and enter the trigger judgment directly.

B

PressContinue

Single Sweep
status

A A
Enter Continue Sweep . .
mode and Wait for we_er?i Ageeruncsggit\i/x ﬁ't fo
Trigger Condition 99

Figure 2-12 Process ofcontinue sweep
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2.3 Function Settings

2.3.1 Det ector

While displaying a wider span, each pixel contains spectrum information associated
with a larger subrange. That is, several samples may fall on one pixel. Which of the
samples will be represented by the pixel depends on the selected detector type. See
the working principle of the detector below:

Figure 2-13 Working principle of the detector
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