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1. General Information 1

Helpful Website
The following website contains general information which may be of interest to you:

http://www.trilithic.com

Trilithic’s website contains product specifications and information, tips, release information,
marketing information, Frequently Asked Questions (FAQs), bulletins and other technical
information. You can also check this website for product updates.

Where to Get Technical Support
Trilithic technical support is available Monday through Friday from 8:00 AM to 5:00 PM EST.
Callers in North America can dial 1-317-895-3600 or 1-800-344-2412 (toll free). International
callers should dial 1-317-895-3600 or fax questions to 1-317-895-3613. You can also email
technical support at techsupport@trilithic.com.

For quicker support response when calling or sending email, please provide the following
information:

• Your name and your company name

• The technical point of contact (name, phone number, email)

• The 8821Q-R serial number, firmware and hardware version numbers

• A detailed description of the problem you are having, including any error or information
messages
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How this Manual is Organized
Thank you for choosing the 8821Q-R. This manual is provided with the 8821Q-R to help the user
become better acquainted with the device and to become productive faster. This manual is
divided into the following sections:

• Section I: The Basics - Provides Trilithic contact information, describes how this
Operation Manual is structured, gives an overview of the 8821Q-R and its basic features.
Before using the 8821Q-R, it is recommended that the user read this section for an
overview of features, setup, basic commands and other important details. There are also
sections on how to calibrate the instrument and perform software & firmware updates.

• Section II: Spectrum Analyzer Mode - Provides instructions on how to use the basic
features shown available in the spectrum analyzer measurement mode of the 8821Q-R.
This section is written as though the user is familiar with the basic operation of the
instrument and is broken into chapters for each function.

• Section III: Advanced Measurement Modes -  Provides instructions on how to use the
CATV, DTV, and Tracking Generator measurement modes of the 8821Q-R. This section is
written as though the user is familiar with the basic operation of the instrument and is
broken into chapters for each function.

• Section IV: Appendix -  Provides a set of system specifications as well as any
information window messages you may receive during normal operation of the 8821Q-R.

Note:  A note is information that will be of assistance to you related to the
current step or procedure.

WARNING: A warning alerts you to any condition that could cause
personal injury.

Conventions Used in This Manual
This manual has several standard conventions for presenting information.

• Connections, menus, menu options, and user entered text and commands appear in bold.

• Section names, web and email addresses appear in italics.

CAUTION: A caution alerts you to any condition that could cause a
mechanical failure or potential loss of data.
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Precautions

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

WARNING: Do not open the instrument’s case, there are no user
serviceable parts inside.

CAUTION: Use a power cable rated for the correct voltage. However,
be sure to use a power cable conforming to safety standards of your
nation when using a product overseas.
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ESD (Electrostatic Discharge)
Electrostatic discharge can damage or destroy electronic components; therefore, all work on
electronic assemblies should be performed at an antistatic workstation. The following suggestions
may help to reduce ESD damage that may occur during testing and servicing operations.

• Before connecting any coaxial cable to the instrument, momentarily ground the center and
outer conductors of the cable.

• Personnel should be grounded with a resistor-isolated wrist strap before touching the
center pin of any connector and before removing any assembly from the unit.

• Be sure that all instruments are properly earth-grounded to prevent a buildup of static
charge.
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Overview
This portable analyzer can be used anywhere in the cable network for analyzing RF signals with a
comprehensive scope of measurements. From analysis of digitally modulated signals to test of
distortion and noise parameters in the field, this spectrum analyzer is an industry workhorse. The
analyzer is specifically focused on the cable TV industry with application specific test features.

Cable operators typically use spectrum analyzers in the headend and as a tool for elite (high tier)
technicians to use for in-depth testing and troubleshooting. They are also used for FCC proof of
performance tests. The 8821Q-R meets the precision testing needs of the customer with an easy
to use interface.

2. Getting Started 2

Shipping Inspection
After removing the instrument from its packaging, perform the following steps:

1. Take the instrument out of the case to ensure that no damage occurred during shipment.

Unload the case carefully and check the package. If the package is in good condition, save
it for later use. A damaged package indicates that the instrument has endured significant
impact during transportation. If the package is in such a condition, keep it in its original
state and contact the freight company to perform an inspection (in your presence) of the
instrument. You can claim damages to the freight company according to the degree of
damage to the instrument; contact us to arrange any repairs.

2. Check that all of the supplied equipment listed in the table on the following page is present.
If any of the equipment is not present, contact Trilithic.

Part Number Model Description

2011094001 8821Q-R Spectrum Analyzer

2011094011 8821Q-R Spectrum Analyzer with Tracking Generator
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Supplied Equipment
The following equipment is included with the 8821Q-R Spectrum Analyzer:

Ω

Supplied Equipment

Suitcase on Wheels - Includes Zippered Storage Bag for Accessories

AC to DC Adapter/Charger

F-F Measurement Adapter

F-BNC Calibration Adapter

75    BNC-BNC Calibration Cable

RJ-45 Network Cable

RJ-45 Network Cross-Over Cable

USB Storage Device - Includes the Q-Lab Software and the Operation Manuals
for the Spectrum Analyzer and Q-Lab Software
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Replacement Parts
The following replacement parts are available for the 8821Q-R Spectrum Analyzer:

To place an order, please call Trilithic at (800) 344-2412 or (317) 895-3600.

Part Number Description

2131258000 Suitcase on Wheels - Includes Zippered Storage Bag for
Accessories

0610170000 AC to DC Adapter/Charger

0200597000 F-F Measurement Adapter

0200621000 F-BNC Calibration Adapter

2071722000 75   BNC-BNC Calibration Cable

XXXXXXXXXX RJ-45 Network Cable

XXXXXXXXXX RJ-45 Network Cross-Over Cable

2071724001 USB Storage Device

Ω
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2 3 4 5 6 7 81

1. Main Power Switch:  Turns the instrument ON or OFF. If the spectrum analyzer is turned
OFF while charging, the red light will illuminate; when charging is complete, the orange light
will illuminate. If the spectrum analyzer is turned ON while charging, the green light will
illuminate, and when charging is complete, the orange light will illuminate.

2. TFT Color LCD:  Displays the signal graph, measurement information, and setup
parameters.

3. USB Port:  This port is used to connect to a USB flash drive or USB keyboard.

4. Softbuttons:  Activates the corresponding function displayed on the screen.

5. Calibration Signal Output Port (CAL OUT):  This port is used to output a standard RF
signal at 150 MHz with an amplitude of 28.7 dBmV. This is a standard 75Ω BNC type
connector.

6. Tracking Generator Output Port (TG OUT):  This port is used to output a tracking signal
between 1 MHz and 1 GHz with an amplitude range between -5 and +43 dBmV. This is a
standard 75Ω BNC type connector.

Front Panel

Overview

3. Getting to Know Your 8821Q-R 3
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8. User Interface

See the following section for specific details of the function of each button of the user
interface.

7. Radio Frequency Input Port (RF IN)

This port is used to input RF signals with frequency ranges between 1 MHz and 1 GHz.
This is a standard 75Ω male type “F”connector. Two adapters, a female type “F” barrel
connector and a female type “F” to female BNC type connector are provided with the
instrument.

CAUTION: If the input signal is overloaded, the attenuator and the input
mixer of the instrument may be damaged. Be cautious when testing
high-power RF sources and transmission systems. The maximum input
power is +68 dBmV.

CAUTION: If the voltage of the DC signal is too high, the input
attenuator may be damaged. Make sure that input DC voltage is lower
than 100V.
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User Interface
The user interface includes the following buttons to access various setup and measurement
functions.

FUNC Buttons

FREQUENCYFREQUENCY :  This button is used to set the center frequency, start frequency, stop
frequency, and frequency step of the displayed signal. For more information on how to
use this button, see Section II: Spectrum Analyzer Mode, Chapter 2: Basic
Measurement Settings, Frequency Settings or Section III: Advanced Measurement
Functions, Chapter 3: DTV Analyzer, Channel & Frequency Settings.

SPANSPAN : This button is used to set the frequency span. For more information on how
to use this button, see Section II: Spectrum Analyzer Mode, Chapter 2: Basic
Measurement Settings, Span Settings.

AMPLITUDEAMPLITUDE : This button is used to set the reference level, log/linear scale, amplitude
units, and vertical resolution. You can also manually or automatically set the attenuation
and turn the reference offset and amplifier on and off. For more information on how to
use this button, see Section II: Spectrum Analyzer Mode, Chapter 2: Basic
Measurement Settings, Amplitude Settings.

WINDOWWINDOW : This button is used to turn the double window display mode on and off. You
can also set the center, span, left, and right limits of the window zone as well as switch
control between each window. The double window display mode can only be used while
in the Spectrum Analyzer Mode. For more information on how to use this button, see
Section II: Spectrum Analyzer Mode, Chapter 4: Basic Measurement Tools, Double
Window Display Mode.
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MARKER Buttons

NORMALNORMAL : This button is used to place up to 8 markers on the signal and display the
frequency and amplitude information of this marker. For more information on how to use
this button, see Section II: Spectrum Analyzer Mode, Chapter 4: Basic
Measurement Tools, Marker Tools.

PEAKPEAK : This button is used to search for the peak signal in the span, and then set a
marker on this peak of the wave. The instrument will display the frequency and
amplitude information for this marker. You can also search 8 peaks and sort them by
frequency or amplitude using the peak table and peak sort functions. For more
information on how to use this button, see Section II: Spectrum Analyzer Mode,
Chapter 4: Basic Measurement Tools, Peak Signal Search Tools.

CONTROL Buttons

SWEEPSWEEP : This button is used to set an automatic or manual signal sweep time and a
continuous or single signal sweep mode. For more information on how to use this
button, see Section II: Spectrum Analyzer Mode, Chapter 3: Basic Parameter
Settings, Signal Sweep Settings.

BWBW : This button is used to set the an automatic or manual resolution BW and video
BW. You can also turn video averaging on and off, and set the number of averages. For
more information on how to use this button, see Section II: Spectrum Analyzer
Mode, Chapter 3: Basic Parameter Settings, Bandwidth Settings.

TRIGTRIG : This button is used to set the trigger mode to free run, video or TV-H. When in
video trigger mode you can change the level and slope of the start trigger. When in TV-
H trigger mode you can change the line and field of the TV Line trigger and set the
television standard. For more information on how to use this button, see Section II:
Spectrum Analyzer Mode, Chapter 3: Basic Parameter Settings, Trigger Settings.

HOLDHOLD : This button is used to freeze the display of the current wave and the
corresponding measurements until this button is pressed again. For more information
on how to use this button, see Section II: Spectrum Analyzer Mode, Chapter 3:
Basic Parameter Settings, Signal Hold.
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AUTOAUTO : This button is used to set the auto/manual state of RBW, VBW, attenuation,
sweep time, and center frequency step. For more information on how to use this button,
see Section II: Spectrum Analyzer Mode, Chapter 3: Basic Parameter Settings,
Automatic/Manual Settings.

TRACETRACE : This button is used to view three different traces for the same input in different
time and parameter settings. You can also select from six available detector modes.
For more information on how to use this button, see Section II: Spectrum Analyzer
Mode, Chapter 4: Basic Measurement Tools, Multi-Trace Tools.

SGLSGL : This button is used to activate the single signal sweep mode. For more
information on how to use this button, see Section II: Spectrum Analyzer Mode,
Chapter 3: Basic Parameter Settings, Single Signal Sweep Mode.

AUXAUX : This button is used to perform measurements of channel power, occupied
bandwidth, adjacent channel power, demodulation, and input impedance. You can also
use the limit line function to monitor the level of signal parameter. For more information
on how to use this button, see Section II: Spectrum Analyzer Mode, Chapter 5:
Auxiliary Measurement Tools.

SYSTEM Buttons

CONFIGCONFIG : This button is used to perform system configuration tasks including; obtaining
the instrument serial number and software/firmware version, printing and saving screen
captures, setting the communication baud rate, setting the system clock and date
format, language selection, setting the display palette, firmware/software updates, and
selecting the USB driver for your USB flash drive. For more information on how to use
this button, see Section I: The Basics, Chapter 4: System Configuration.

MODEMODE : This button is used to activate the Spectrum Analyzer, CATV Analyzer, QAM
Analyzer, or Tracking Generator measurement mode. For more information on how to
use this button, see Section III: Advanced Measurement Modes.

PRINTPRINT

SAVESAVE
: This button is used to print or save the currently displayed information. For more

information on how to use this button, see Section I: The Basics, Chapter 4: System
Configuration, Screen Images.
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MEASMEAS : This button is used to obtain N dB PTS measurements and display delta
measurements as well as to view the internal temperature and current battery voltage if
the instrument.  You can also add a title to the currently displayed graphic to provide an
easy way of identifying any screen captures that you may need make. For more
information on how to use this button, see Section II: Spectrum Analyzer Mode,
Chapter 4: Basic Measurement Tools, Measurement Tools.

CALCAL : This button is used to calibrate the frequency and amplitude of the instrument.
You can also turn ON/OFF calibration and response data. For more information on how
to use this button, see Section I: The Basics, Chapter 5: System Calibration.

RESETRESET : This button is used to perform a system reset. The instrument will reboot and you
will lose any unsaved data if this button is pressed.

ENTRY Buttons

0  ~ 9 : These buttons are used to enter the corresponding numerical values.

. : This button is used to enter the decimal point in numerical values.

: This button is used to enter a negative sign when entering numerical values or to
backspace when entering text or numerical values.

ENTERENTER : This button is used to accept changes and confirm numerical value entries.

ESCESC : This button is used to escape from the current function or view.

: This button is used to increase the value or a value or move up through a list. You
can also use the knob to perform the same function.

: This button is used to decrease the value or a value or move down through a list.
You can also use the knob to perform the same function.
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Rear Panel

1. Tag – Model information and serial number

2. LAN - RJ-45 Ethernet port for PC communication

3. VIDEO – Not Used

4. S-VIDEO – Not Used

5. VGA – Not Used

6. COM – Not Used

7. PARALLEL – Not Used

8. KEYBOARD – Standard PS2 keyboard input

1 2 3 4 5 6 7 8 10 11 129

CAUTION: Turn the power OFF before connecting a keyboard to the
analyzer; failure to do so may cause damage to the instrument.
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9. Power Supply ON/OFF Switch - This switch is used to turn the power on/off to the power
supply without disconnecting the AC to DC Adapter from the instrument.

WARNING: Use the charger provided for this instrument. Failure to do
so may cause operator injury or damage to the instrument.

10.CHARGER – Connect the included AC to DC Adapter to this input in order to charge the
internal battery.

11. Fan – If the internal temperature of the instrument is too high, the fan will automatically start
to cool the instrument.

12.Ground – Chassis ground connection
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4. System Configuration 4

Overview
The basic system configuration settings of the spectrum analyzer are used to set the Date, Time,
Communications Settings, Display Screen Title, and Display Palette of the device. The CONFIGCONFIG

Button is located in the lower right corner of the user interface, as shown in the following figure:

You will also learn how to capture and manage screen images using the PRINTPRINT

SAVESAVE
 Button as

highlighted above.
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Pressing the CONFIGCONFIG  Button on the front panel enables you to perform the system configuration. The
System Configuration sub-menu will appear as follows;

The System Configuration sub-menu will allow you to;

• View general system Information including; Serial Number, Software Version, Firmware
Version, etc.

• Adjust communications settings.

• View, Save, and Load preset system settings.

• Adjust time and date settings.

• Choose your default language settings.

• View and delete files stored on internal memory and save files to a USB drive.

• Change the display palette between the XP, Classic, and Outdoor views.

• Change the title that is displayed at the top of the measurement screen.

(a) System Configuration Sub-Menu
Page 1 of 2

(b) System Configuration Sub-Menu
Page 2 of 2
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About Menu
Press the About Softbutton as shown in Figure (a) on the previous page; this will enable you to
view the following information about the 8821Q-R;

• Serial Number

• Software Version

• DSP Firmware Version

• Available Memory Information

• Calibration information

• Option information
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Communications Settings
After pressing the Comm Settings Softbutton, the sub-menu which is in the following figure will
appear.

Baud Rate (NOT AVAILABLE)
Although this menu allows you to adjust the Baud Rate of the RS-232 COM port, this port is not
functional on the 8821Q-R.
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IP Address
After pressing the IP Address Softbutton, the sub-menu, which is shown in the following figure,
will appear and you can set the IP address of the 8821Q-R by using the keypad to enter the IP
Address in the format ###.###.###.###. After you have entered the IP Address, you can press
the ENTERENTER  Button to accept the new IP Address.
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Screen Images

Capturing Screen Images
While in any measurement screen you are able to capture the currently displayed image by
pressing the PRINTPRINT

SAVESAVE
 Button. You will be prompted to enter a file name. Use the keypad to type

the name of the image file. When you have finished entering the name of the file, press the
ENTERENTER  Button to confirm the name of the file.

Use the following figure as a reference to the characters that are available when entering the
file name using the keypad. The red text below represents the alphabetical characters that can
be entered by repeatedly pressing the corresponding numerical button.

0

1 2 3

4 5 6

7 8 9

.

ESCESC

ENTERENTER

pqrspqrs

ghighi

abcabc defdef

jkljkl mnomno

tuvtuv wxyzwxyz

BackBack

SpaceSpace

NotNot

UsedUsed
0#0#

Note:  To change between color or black and white screen images, see
Selecting the Type of Screen Capture in this chapter.
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Selecting the Type of Screen Capture
To choose the type of screen capture that is taken, press the Type Softbutton to select
between Col (Color) or B&W (Black & White).

Selecting Screen Capture Images
To choose the images to delete or transfer to a USB drive, you can turn the knob or press the

 or  Button to move the arrow that is located to the left of the image files. Once the

arrow is next to the image file you want to delete or transfer, press the ENTERENTER  Softbutton. Then
the corresponding image file will be selected.

If you would like to select all of the image files in memory to delete or transfer to a USB Drive,
simply press the Select All Softbutton.

Managing Screen Images
Press the Print/Save Softbutton and the sub-menu shown Figure (a) will appear. From the
Print/Save sub-menu, press the Save Softbutton to view the sub-menu shown in figure (b).

(a) Print/Save Sub-Menu (b) Save Sub-Menu
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Transmitting Images Using the RS-232 COM Port (NOT AVAILABLE)
Although this menu allows you to select the Trans To RS-232 Softbutton, this feature is not
functional on the 8821Q-R.

Saving Images to a USB Drive
To save selected image files to a USB Drive select the Trans to USB Disk Softbutton. The
image files will then be copied to the USB Drive while retaining the original image files in the
internal memory of the 8821Q-R until they are manually deleted.

Note:  To transfer images to the USB Drive, the USB Drive should be
inserted into the USB Port before starting the instrument.
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Deleting Screen Image Capture Files
To delete selected image files, select the Delete Softbutton.

You will be prompted with the question Really Del The File(s). To confirm the deleting the
selected files, select the ENTERENTER  Button to delete or select the ESCESC  button to cancel the
deletion of the image files.

Previewing Screen Image Captures
Press the Preview Softbutton to preview the screen image captures that are stored in the
internal memory of the 8821Q-R.

You can turn the knob or press the  or  Button to move between the image files in
alphabetical order by file name. Once the arrow is next to the image file you want to preview,
press the Preview Softbutton.

To return to the Save Sub-Menu, select the ESCESC  Button.



8821Q-R - Operation Manual, Section I: The Basics
1.30

Display Palette
To provide a more comfortable user environment, you can change the color of display screen to
better suit your personal preference or user environment. You can choose between the three
different styles shown in the figures below.

(a) XP Screen Palette (b) Classic Screen Palette

(c) Outdoor Screen Palette
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When rotating the knob, the cursor under the character will move with it. Set the cursor on the
character you want to choose, then press the ENTERENTER  Button. The selected character will appear in

the title position. Pressing the  Button will erase any unwanted characters.

Press the Save Sofbutton to save the title. Otherwise, the input will be lost after pressing the
Return Softbutton.

Display Screen Title
After pressing the Title Softbutton, the following sub-menu will appear:
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5. System Calibration 5

Overview
For the analyzer to meet its specifications and characteristics, the self-calibration routines should
be performed periodically or whenever the ambient temperature changes more than 5°C.

System calibration includes amplitude calibration. This amplitude calibration is used to adjust for
any amplitude errors that can be caused by window functions of different RBW or attenuators.

Calibration Procedure
Allow the analyzer to warm up for 30 minutes before
performing the following calibration steps:

1. Connect the CAL OUT and RF IN Port on the front
panel of the 8821Q-R using the included BNC-BNC
calibration cable.

CAUTION: Make sure that the BNC-BNC cable used for calibration is
the cable delivered with the instrument.
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Cal Data: Adds the calibration data to the spectrum display.

Resp Data: Adds the frequency response data to the spectrum display. The response
data is set at the factory and is unable to be changed by the user.

Note:  During the process of calibration, the instrument is unable to
respond to any keyboard commands except the RESETRESET  Button.

2. Press the CALCAL  Button on the front-panel; the following sub-menu will appear. Press the
Amplitude Softbutton to calibrate the amplitude of the 8821Q-R. When the calibration is
complete, the text Calibrate Success appears in the upper left portion of the screen as
shown below.

(a) Calibration Sub-Menu (a) Calibrate Success
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Overview
If you need to update the 8821Q-R software & firmware, please download the update file from
http://www.trilithic.com or contact Trilithic Application Engineering to obtain the newest version.

Software & Firmware Update Procedure
Perform the following steps in order to update the software & firmware of the 8821Q-R;

1. Verify and record the current software & firmware version numbers from the About Sub-
Menu as shown in Chapter 4: System Configuration, About Menu.

2. Copy the firmware update file you obtained from Trilithic to the root directory of the USB
Drive.

3. While the 8821Q-R is turned off, insert the USB Drive into the USB port of the 8821Q-R.

6. Software & Firmware Updates 6

Note: If the version number of the new software & firmware has not
changed or does not match the version number of the update file you
obtained from Trilithic, retry the update or contact Trilithic for support.

Note:  The update file will be removed from the USB Disk once the
software & firmware update is complete.

6. After the firmware update is complete, the 8821Q-R will reboot.

7. Verify the new software & firmware version numbers from the About Sub-Menu as shown
in Chapter 4: System Configuration, About Menu.

4. Start the 8821Q-R by pressing the power button.

5. The firmware update will automatically start when the 8821Q-R is turned on and the
progress of the update will be displayed on the screen.

CAUTION: Make sure that the charger is connected to the 8821Q-R
and a power source before continuing with the update process. If you do
not connect a power source, the instrument’s battery power may be
exhausted and the software & firmware on the instrument may be
destroyed and cannot be recovered unless the instrument is sent back
to Trilithic.
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1. Overview 1

After pressing the MODEMODE  Button the Mode Menu will appear, and you can access the Spectrum
Analyzer Mode by pressing the Spectrum Analyzer Softbutton:

Introduction
The spectrum analyzer is accessed using the MODEMODE  Button that is located on the user interface, as
shown in the following figure:
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Single Window Display Mode
Once the instrument has been turned on, the single window spectrum analyzer screen will be the
default view of the instrument as shown below or you can press the MODEMODE  Button and select the
Spectrum Analyzer Softbutton.

12

1 2 3 4 5 6 7 8 9 10 11

14

13

15
16

17

18 19 20 2521 2322 24 26
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Item Annotation Description

1 Date

Displays the current date.

To adjust the date see: Section I: The Basics, Chapter 4: System
Configuration, Time & Date Settings.

2 Log/Line Mode

Displays whether the amplitude is currently shown in either Logarithmic
or Linear Mode.

To adjust this setting see: Chapter 2: Basic Measurement Settings,
Amplitude Settings, Log/Linear Scale.

3 Time

Displays the current time.

To adjust the time see  Section I: The Basics, Chapter 4: System
Configuration, Time & Date Settings.

4 Amplitude Scale

Displays the current amplitude scale graduation.

To adjust the amplitude scale see: Chapter 2: Basic Measurement
Settings, Amplitude Settings, Scale/Div.

5 Detector Mode

Displays whether the detector mode is currently enabled.

To enable/disable the detector mode setting see: Chapter 4: Basic
Measurement Tools, Marker Tools.

6 Detector Type

Displays the type of detector that is currently enabled.

To adjust this setting see: Chapter 4: Basic Measurement Tools, Peak
Signal Search Tools.

7 Display Screen Title

Displays the current user-entered title of the display screen.

To adjust this setting see: Section I: The Basics, Chapter 4: System
Configuration, Display Screen Title.

8 Marker Frequency

Displays the frequency of the selected marker.

To adjust the frequency of the selected marker see: Chapter 4: Basic
Measurement Tools, Marker Tools.

The following table describes the measurement information that is displayed in the Single Window
Mode of the Spectrum Analyzer Screen.
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Item Annotation Description

9 Marker Amplitude Displays the amplitude of the selected marker.

10 UNCAL Message Displays that the measurement is in an uncalibrated configuration.

11 Soft-Menu Displays the menu items within the current menu that can be selected
by pressing the corresponding softkey to the right of the display screen.

12 Reference Level

Displays the current reference level.

To adjust the reference level see:  Chapter 2: Basic Measurement
Settings, Amplitude Settings, Reference Level.

13 Active Function Area Used to display the currently active function as well as user-entered
values.

14 Waveforms Displays the waveform that is currently being measuered.

15 Display Line Delta

Shows change at the display line between the current waveform to the
waveform that is memorized when the display line delta function is
turned on.

To enable the display line delta function see: Chapter 4: Basic
Measurement Tools, Miscellaneous Measurement Tools, Display Line
Measurement.

16 Position of Display Line

Shows the current value of the display line.

To adjust the position of the display line see: Chapter 4: Basic
Measurement Tools, Miscellaneous Measurement Tools, Display Line
Measurement.

17 Center Frequency

Displays the currently selected center frequency of the display.

To adjust the center frequency see: Chapter 2: Basic Measurement
Settings, Frequency Settings, Center Frequency.

18 RBW

Displays the current resolution bandwidth frequency (RBW is preceded
by an asterisk (*) when set in Manual Mode)

To adjust the resolution bandwidth see: Chapter 2: Basic Parameter
Settings, Bandwidth Settings.
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Item Annotation Description

19 VBW

Displays the current video bandwidth filter frequency (VBW is preceded
by an asterisk (*) when set in Manual Mode).

To adjust the video bandwidth filter frequency see: Chapter 1: Basic
Parameter Settings, Bandwidth Settings.

20 Span

Displays the currently selected frequency span of the display.

To adjust the center frequency see: Chapter 1: Basic Measurement
Settings, Span Settings.

21 Sweep Time

Displays the currently selected time required to make a sweep of the
display (SWEEP is preceded by an asterisk (*) when set in Manual
Mode)

To adjust the sweep time see: Chapter 1: Basic Parameter Settings,
Signal Sweep Settings.

22 Tracking Generator

Displays whether the tracking generator (if installed) is currently
enabled.

To enable/disable the tracking generator see: Section III: Advanced
Measurement Modes, Chapter 3: Tracking Generator.

23 Attenuator Level

Displays the current attenuator level (ATT is preceded by an asterisk (*)
when set in the Manual Mode)

To adjust the attenuator level see: Chapter 1: Basic Measurement
Settings, Amplitude Settings, Attenuation.

24 Battery/Charging Status Displays the voltage status of the battery including whether the battery
is charging.

25 Preamplifier Status

Displays whether the amplifier is currently enabled.

To enable/disable the preamplifier see: Chapter 1: Basic Measurement
Settings, Amplitude Settings, Preamplifier.

26 Fan Status Displays whether the internal fan is currently running.
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Double Window Display Mode
This function allows you to view the integral information of the signal in one window while
observing the details in the other window.

After pressing the WINDOWWINDOW  Button, two windows of the same size, which are shown in the
following figure will appear:

The upper window shows the wide BW signal information; the parameter settings of this window
are the same as the single window. The lower window shows the information of the zone plotted by
two blue lines. The two windows can use different settings. Therefore, the lower window can be the
stretched version of the upper window (when the two blue lines are set in the sweep span of the
upper window). The two windows can work separately as well. The start and stop frequency of the
lower window can be set outside the sweep span of the upper window. At that time, the two blue
lines will lay at the leftmost or rightmost side of the upper window.

The spectrums can be changed to be viewed in different settings, but only one of the window
settings can be changed at a time. This window is called the active window, and is designated by
the Win Select Softbutton highlighting Up or Down.

Parameters of the two windows can be set separately including reference level, sweep span,
RBW, VBW, sweep time, center frequency, etc.

Note:  Window function will be available only when the instrument is in
Spectrum Analyzer mode.
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Zone Selection
Zone selected operations include Zone Center, Zone Span, Zone PK Right and Zone PK Left.

The span and frequency of the lower window will change with the change of the zone.

ZONE CENTER
The center frequency of the lower window will change with the change of Zone Center, while
the span of it will be unchanged.

There are two ways to change the Zone Center:

1. Press the  or  Button: the step is 1/10 of the span.

2. Rotating the knob: the step is 1/500 of the span.

You can use the same method to change Zone Span, Zone PK Right and Zone PK Left.

ZONE SPAN
The span of the lower window will change with the change of Zone Span. In some cases,
changing Zone Span will cause the RBW, VBW and sweep time changes of the lower
window.

ZONE PK RIGHT/LEFT
Pressing the Zone PK Right/Zone PK Left Softbutton will change the right/left limit of the
zone.
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Window Switch
Pressing Win Select will activate the window you need.

Zoom Selection
After setting the Zoom Sel to On, you can zoom the active window to full screen.
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2. Basic Measurement Settings 2

Overview
The basic measurement settings of the spectrum analyzer are used to set the frequency, span,
and amplitude of the input signal. The FREQUENCYFREQUENCY , SPANSPAN  and AMPLITUDEAMPLITUDE  Buttons are
located on the upper left corner of the user interface, as shown in the following figure:
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Frequency Settings
After pressing the FREQUENCYFREQUENCY  Button, the following sub-menu will appear:
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2. Press the  or  Button: change by the step that is defined by Freq Step.

3. Rotate the knob: change by a step of 1/500 of the span.

You can use the same method to enter the value of the Start Frequency, Stop Frequency and
Frequency Step as described in the following sections.

Note:  The frequency range is limited to the range of 0 to 1000 MHz; if a
value is entered outside of this range, it will be set to the nearest limit.

Note:  In most parameter input cases, the information about the item and
the input value will display on the screen, see the figure above.

Center Frequency
Press the Centr Freq Softbutton to change the current center frequency. There are three
methods to enter the frequency value:

1. To directly enter the number, press the numeric buttons; the Unit Menu will appear,
which is shown in the following figure. Select the unit from this menu to complete the
center frequency change. To set the center frequency to 20 MHz, press the 2 and 0
numeric buttons; then choose MHz. The center frequency change is now complete.
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Start Frequency
Pressing the Start Freq Softbutton allows you to change the start frequency.

Stop Frequency
Pressing the Stop Freq Softbutton allows you to change the stop frequency.

Frequency Step
The default value of Freq Step is 1/10 of the span. Pressing the Freq Step Softbutton and
setting it to Manu allows you to enter the frequency step.

Span Settings
After pressing the SPANSPAN  Button, the following sub-menu will appear:

Span
Span equals the stop frequency minus the start frequency. The span setting determines the
horizontal-axis scale of the analyzer display. The span range of the instrument is from 0 Hz to
1000 MHz. The larger the span is set, the more signals can be viewed, but the lower precision
the measurement will become. On the contrary, the narrower the span is set, the fewer signals
can be viewed, and the higher precision the measurement will become. Therefore, choosing
the appropriate span is important.
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The following figure is an example of a 50 MHz span.

There are three methods to change the span: The first is to perform a manual entry. The
second is to press the  or  Button; change steps are 1, 2, 5, and the change
sequence is 200 Hz, 500 Hz, 1 kHz, 2 kHz….1000 MHz. The last method is to rotate the knob;
the change step is 1/100 of the span.

Note: When the RBW and the sweep time are set to Manu, large
spans will cause inaccurate measurement results. In such cases, the
system will give the prompt UNCAL. For more information, see
Chapter 3: Basic Parameter Settings, Bandwidth Settings in this
Section.

Note:  Pressing the  or  Button cannot change the span to
0 Hz.

Note: When using the  or  Button to change the sequence, if
the current span isn’t listed on the change sequence, it will be treated
as the nearest lower number in the sequence. That is, 199 Hz will be
treated as 0 Hz. Pressing the  Button, however, will change the
span to 200 Hz.



8821Q-R - Operation Manual, Section II: Spectrum Analyzer Mode
2.15

The following figure is an example of a wide bandwidth.

Span Zoom
After pressing the Span Zoom Softbutton, the system will search through all signals to find the
peak signal. When the peak signal is located, this frequency will be centered on the screen,
and the span will be adjusted appropriately for optimal display.

Full Span
Changes the span to 1000 MHz.

Zero Span
Changes the span to 0 Hz. This shows the time domain information of selected frequency.
Zero span is very useful for observing the AM and FM signals and the signal of time domain.
For more information, see Chapter 5: Auxiliary Measurement Tools, Demodulation
Measurements.

Last Span
Changes the current span back to last span. You can directly switch between current span and
the last span by pressing this softbutton.
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Amplitude Settings
After pressing the AMPLITUDEAMPLITUDE  Button, the following sub-menu will appear:
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Reference Level
The reference level is displayed as Ref in the upper left corner of the screen as shown in the
following figure:

Note:  The smallest reference value changes in accord with a changed
attenuator setting. The details are described in the next section.

The instrument’s unit of reference can be set to dBm, dBmV, dBμV, and mV. The exchange
formula between the different units is shown in the table below.

Formula Source Value New Value

dBm = dBµV - 108.8 68.8 dBµV -40 dBm

dBm = dBmV - 48.8 8.8 dBmV -40 dBm

dBm = 20*log(mV) - 48.8 2.778 mV -40 dBm
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In figure (b) above, there is a *VBW on the screen, in which * indicates that VBW is in Manual
state. The same * is used to indicate the Manual state of RBW, sweep time and the attenuation
level.

Video BW
Video bandwidth (VBW) controls the lowpass filter after the IF detector, which can reduce the
magnitude of noise in the detected trace. It is very useful for detecting signals near the noise
floor. To improve the filter’s effect, manually set the VBW to smaller than 1/10 of the RBW.
When VBW is set to Auto, the VBW will change with RBW. A lower VBW requires a longer
sweep time.

(a) VBW = 300 kHz (b) VBW = 300 Hz
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Video Average
After setting the Video Avg to On, the spectrum will calculate the average value of current
trace and previous traces values. The default state of Video Avg is Off.

Video Avg will also reduce the displayed noise on the trace but without an increase in sweep
time. When Video Avg is set On, the Detector mode will be changed to Sample mode
automatically. For more information, see Chapter 4: Basic Measurement Tools, Multi-Trace
Tools, Detector Mode in this Section.

The default number averages is 100. Pressing the numeric button after setting the Video Avg
to On will change the number of averages.

(a) Video Average if Off (b) Video Average is On
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Signal Sweep Settings
After pressing the SWEEPSWEEP  Button, the following sub-menu will appear:

Sweep time is dependent upon span, RBW and VBW.  If the sweep time is too fast for the current
settings of span, RBW and VBW, the system will give the prompt UNCAL. Set the Sweep Time
to Manu and enter the desired time.
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There are two sweep modes; one is Continuous, and the other is Single. The default mode is
Continuous. If you want to set the type of Sweep mode to Single, you can set the Sweep
Softbutton to Sigl or press the SGLSGL  Button to activate a single sweep. Pressing the SGLSGL  Button
again will activate another single sweep. To access the Continuous Signal Sweep Mode, select
the Sweep Softbutton to set it to Cont.

Signal Hold
To freeze the current signal display on the screen, press the HOLDHOLD  Button. To reactivate the signal

sweep, press the HOLDHOLD  Button again.

Single Signal Sweep Mode
To directly access the Single Signal Sweep Mode, press the SGLSGL  Button, as shown in the
following figure:

Note:  When the signal display is frozen, neither of the sweep modes
can be activated despite being in Continuous Signal Sweep Mode or
Single Signal Sweep Mode.
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Automatic/Manual Settings
After pressing the AUTOAUTO  Button, the following sub-menu will appear:

You can select the Auto/Manu state of the Resolution Bandwidth, Video Bandwidth,  Attenuation,
Sweep Time, or CF Step. By pressing the Auto All Softbutton, you can set the state of all of these
parameters to Auto.
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Trigger Settings
After pressing the TRIGTRIG  Button, the following sub-menu will appear:

Free Run
This is the default mode of the system.
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Video Rise / Fall Edge
In this mode, you can change the level of Start Trigger by rotating the knob after selecting the
Video Rise Edge or Video Fall Edge Softbutton.

TV-H
In this mode, the TV Line Trigger is selected. You can change the line and set the field to Odd/
Even. Also, you can set the standard to B/D/G/I/H/K/K1/L or M/N.
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4. Basic Measurement Tools 4

Overview
The basic measurement tools of the spectrum analyzer are used to set parameters for the marker,
peak signal search, multi-trace, and measurement tools. Also, this section describes the
operation of the Double Window Display Mode. The NORMALNORMAL , PEAKPEAK , TRACETRACE , and MEASMEAS  Buttons are
located on the user interface, as shown in the following figure:
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Marker Tools
After pressing the NORMALNORMAL  Button, the following sub-menu will appear:

After pressing the Mkr Normal Softbutton, if no marker is set to On, the system will automatically
set the Mkr Normal to On. If other markers are On, the state of these markers will remain
unchanged.

To turn off all markers, press the All Off Softbutton.

Normal Marker

After pressing the Mkr Normal Softbutton or pressing the NORMALNORMAL  Button while no marker is set
to On, the normal marker will appear on the screen. At the same time, the amplitude and
frequency/time information of this marker will be displayed on the upper right side of the
screen. When the span is set to zero, the trace displayed on the screen is a time domain
wave; therefore, the horizontal axis is changed from frequency to time. The start time is zero,
and the stop time is equal to the sweep time. The displayed marker information is also
changed to display time.
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The location of the marker can be changed by three methods:

1. Press the  or  Button. The step change of this method is 1/10 of span.

2. Rotate the knob. The step change is 1/500 of the span.

3. Manually input the number desired.

When the Mkr Normal is On, press Marker To Center/Marker to Ref Lvl to set the
frequency/amplitude of the marked point to center frequency/reference level.

(a) Before Pressing Marker To Ref Lvl (b) After Pressing Marker to Ref Lvl

(c) Before Pressing Marker To Center (d) After Pressing Marker To Center
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Warranty Information
Trilithic, Inc. warrants that each part of this product will be free from defects in materials and
workmanship, under normal use, operating conditions and service for a period of two (2) years
from date of delivery. Trilithic, Inc.’s obligation under this Warranty shall be limited, at Trilithic, Inc.’s
sole option, to replacing the product, or to replacing or repairing any defective part, F.O.B.
Indianapolis, Indiana; provided that the Buyer shall give Trilithic, Inc. written notice.

Batteries are not included or covered by this Warranty.

The remedy set forth herein shall be the only remedy available to the Buyer under this Warranty
and in no event shall Trilithic, Inc. be liable for incidental or consequential damages for any alleged
breach of this Warranty. This Warranty shall not apply to any part of the product which, without fault
of Trilithic, Inc., has been subject to alteration, failure caused by a part not supplied by Trilithic, Inc.,
accident, fire or other casualty, negligence or misuse, or to any cause whatsoever other than as a
result of a defect.

Except for the warranty and exclusions set forth above, and the warranties, if any, available to the
Buyer from those who supply Trilithic, Inc., there are no warranties, expressed or implied (including
without limitation, any implied warranties of merchantability of fitness), with respect to the
condition of the product or its suitability for any use intended for it by the Buyer or by the purchaser
from the Buyer.
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