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SAFETY INSTRUCTIOH

This chapter contains important safety
instructions that you must follow during
operation and storage. Read the following before
any operation to ensure your safety and to keep
the instrument in the best possible condition.

Safety Symbols

These safety symbols may appear in this manual or onthe
instrument .

& Warning : Identifies conditions or practices that
WARNING  couid result in injury or loss of life.

& Caution: Identifies conditions or practices that
CAUTION ' ¢ouid result in damage to the instrument or to
other properties.

DANGER High Voltag e
Attention Refer to the Manual

Earth (ground) Terminal
Frame or Chassis Terminal

Do not dispose electronic equipment as unsorted
municipal waste. Please use a separate collection
facility or contact the supplier from whic h this
instrument was purchased.

I ¥ 0 = B
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Safety Guidelines

General T
Guideline

A CAUTION T

il

Do not place any heavy object on the
instrument.

Avoid severe impact or rough handling that
leads to damaging the instrument.

Do not discharge static electricity to the
instrument .

Use only mating connectors, not bare wires, for
the terminals.

Ensure signals to the RF input do not exceed
+30dBm.

Ensure reverse power to the TG output terminal
does not exceed +30dBn.

Do not supply any input signalsto t he TG
output.

Do not block the cooling fan opening .

9 Do not disassemble the instrument unless you

are qualified.

(Measurement categories) EN 610102010 specifesthe
measuement categoriesnd their requirementsas follows.The
instrument falls under category |I.

1

Measurement category IV is for measurement performed at th
source of lowvoltage installation.

Measurement category Ill is for measurement performed in thi
building installation.

Measurement category Il is for measurement performed on th
circuits directly connected to the low voltage installation.

Measurement category | is for measurements performed on
circuits not directly connected to Mains.
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Power Supply

=

AC Input voltage range: 100V~240V

F : H
& WARNNG 9 Frequency: 50/60Hz
1 To avoid electrical shock connect the protective

grounding conductor of the AC power cord to
an earth ground.

Battery 1 Rating: 10.8V, 6 cell Liion battery

& CAUTION

=

Turn off the power and remove the power cord
before installing or removing the battery.

9 Disconnect the power cord before cleaning.

Cleaning . _ .
1 Use a soft cloth dampened in a solution of mild
detergent and water. Do not spray any liquid .
9 Do not use chemicals containing harsh material
such as benzene, toluene, xylene, and acetone.
) 9 Location: Indoor, no direct sunlight , dust free,
Operation

almost non-conductive pollution (Note below)
9 Temperature: 5°C to 45°C
T Humidity: <90%

(Pollution Degree)EN 610101:2010 specifies the pollution degrees
and their requirements as follows. The instrument falls under
degee 2.

Environment

T Pollution refers to Eadditi
gaseous (ionized gases), that may produce a reduction of
dielectric strength or surf:

1 Pollution degree 1: No pollution or only dry, neconductive
pollution occurs. he pollution has no influence.

1 Pollution degree 2: Normally only neoonductive pollution
occurs. Occasionally, however, a temporary conductivity caus:
by condensation must be expected.

1 Pollution degree 3: Conductive pollution occurs, or dry, Ron
conductive pollution occurs which becomes conductive due to
condensation which is expected. In such conditions, equipmer
is normally protected against exposure to direct sunlight,
precipitation, and full wind pressure, but neither temperature
nor humidity is contolled.
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Storage 9 Location: Indoor

environment  Temperature: -20°C to 70°C

1 Humidity: <90%

Disposal Do not dispose this instrument as unsorted
municipal waste. Please use a separate collection

ﬁ facility or contact the supplier from which this

— instrument was purchased. Please make sure

discarded electrical waste is properly recycled to
reduce environmental impact.
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Power cordfor the United Kingdom

When using the instrument in the United Kingdom, make sure t he
power cord meets the following safety instructions.

NOTE: This lead/appliance must only be wired by competent persons

&WARNING: THIS APPLIANCE MUST BE EARTHED
IMPORTANT: The wires in this lead are coloured in accordance with the
following code:

Green Yellow: Earth
Blue: Neutral ._/5’
Brown: Live (Phase)

As the colours of the wires in main leads may not correspond with
the coloured marking identified in your plug/appliance, proceed
as follows:

The wire which is coloured Green & Yellow must be connect ed to
the Earth terminal marked with either the letter E, the earth symbol
) or coloured Green/Green & Yellow.

The wire which is coloured Blue must be connected to the terminal
which is marked with the letter N or coloured Blue or Black.

The wire which is coloured Brown must be connected to the
terminal marked with the letter L or P or coloured Brown or Red.

If in doubt, consult the instructions provided with the equipment
or contact the supplier.

This cable/appliance should be protected by a suitably rated and
approved HBC mains fuse: refer to the rating information on the
equipment and/or user instructions for details. As a guide, a cable
of 0.75mn2 should be protected by a 3A or 5A fuse. Larger
conductors would normally require 13A types, depending on the
connection method used.

Any exposed wiring from a cable, plug or connection that is
engaged in a live socket is extremely hazardous. If a cable or plug is
deemed hazardous, turn off the mains power and remove the cable,
any fuses and fuse assemblies. Allhazardous wiring must be
immediately destroyed and replaced in accordance to the above
standard.
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GI:_I'TING STARTED

This chapter provides a brief overview of the
GSPR9330, the package contents instructions for
first time use and an introduction to the front
panel, rear panel and GUI.
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Restoring Default Settings............coceivceceeeeennee. 33
CONVENTIONS .. .eeieee et eeeee e e e e eenenens 34
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GSP9330 Introduction

The GSR9330 builds on the strong feature set of the GSR9300 and
signifi cantly increases performance in almost every aspect; making
this the most comprehensive and feature-rich spectrum analyzer
GW Instek has released.

Like the GSP9300, the GSP9330 features a split window display to
view data in spectrum, topographic or spe ctrographic views. There
are also a number of additional test functions such as 2FSKP1DB
and new dedicated EMC pretest functions for EMI and EMS testing.
Lastly, the GSP9330 significantly reduces the sweep time.

Main Features

9 9kHz~3.25GHz bandwidth
 1Hz resolution

1 Nominal RBW accuracy of +5% <1MH z,
+8% =1MH z

1 Video bandwidth 1Hz~1MHz (1 -3-10steps)

1 Amplitude measurement range: DANL~30dBm
(frequency dependent)

Performance

1 Input attenuation: 0 ~ 50dB, 1dB steps

 Phase noise: <-88dBc/Hz@1GHz, 10kHz,
typical

1 1-3-10step increments for RBW bandwidth
Features

=

Three display modes: Spectrum, Topographic
and Spectrographic

Split window display
Built-in EMI filter
Auto Wake -up
Built-in preamplifier

Gate sweep

= -4 -4 -8 -8 -

Marker Frequency counter
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1 Two operating modes: Spectrum and Power
Meter mode

EMI Pretest functions

SEM measurement

ACPR measurement

OCBW measurement

2FSK measurement

Phase jitter measurement
Harmonics measurement
P1dB measurement

Channel power measurement

Demodulation analyzer

=A =4 =4 =4 4 A4 A -4 -4 -4 -

Diverse marker functions and features with
Peak Table

Sequence function to automatically perform pre -
programmed sequential operations

]

EMI quasi-peak and average detector
Optional b attery operation
8.4 color LCD (800G 600)

On-screen menu icons

Interface

DVI-I vid eo output

RS 232 with RTS/CTS hardware flow control
USB 2.0 with support for USB TMC

LAN TCP/IP with LXI support

Optional GPIB/IEEE488 interface

Optional 3G USB adapter for WLAN
Optional power meter adapter

IF output @ 88MHz

Headphone output

=A =4 =4 =4 4 4 -4 -4 -4 -4 -4 A -4 A

REF (reference clock) input/ output BNC ports

10
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9 Alarm/Open collector output BNC port
9 Trigger/Gate input BNC ports

1 RFN-type input port

1 Tracking generator output

1 DC +7V/500mA output SMB port

11
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Accessories

Standard
Accessories

Options

Optional
Accessories

12

Part number

Region dependant
N/A

N/A

N/A

Option number
Optl.

Opt2.

Opt3.

Part number

ADB-002

ADB-006

ADB-008

GSCG009
GRA415

Description

Power cord

User manual CD:
Includes: User manual,
Programming manual,
SpectrumShot quick start
guide, SpectrumShot
software, VI driver

Quick start guide
Certificate of calibration
Description

Tracking generator

Battery (11.1V/5200mAH
Li-ion battery)

GPIB interface (IEEE 488
bus)

Description

DCBLOCKBNC 50R
10MHz-2.2GHz

DC BLOCK N TYPE 50R
10MHz-6GHz

DC BIOCK SMA 50R
0.1MHz-8GHz

Soft Carrying Case
6U Rack mount kit
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Software Downloads

PC Software for Windows SysterSgectrumShot quick
start guide, SpectrumShot softwa)ye

IVI Driver Supports LabView & LabWindows/CVI
Programming

Andoi d Syst-330 RE@G®P e Cont
on Google play.)

13
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Appearance

GSR9330 Front Panel

Function Main Control File keys

dISp|ay keys y keys / Power key

™ Marker keys
\ N
Preset/Local Auxiliary k
and Quick ~9)| yreys
Saekeys Lo scroll wheel
70
70
1 Arrow keys
©: RF input
s terminal
USB A, Tracking Numeric, DC power
Micro SD generator Enter and supply
port output BK SP keys

LCDdisplay 80C 600 color LCD display. The display shows the
soft keys for the current function, f requency,
amplitude and marker information.

Function keys @ _ The F1 to F7 function keys directly
correspond to the soft keys on the
right -hand side of display.

Main keys Sets thecenter frequency, start
frequency, stop frequency, center
frequency step and frequency
offset values.

14
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Span Sets thespan, with options for full
span, zero span and last span.
Set the amplitude referencelevel,
attenuation, pre-amplifier
controls, scale and other options
for attenuation and scale.

Amplitude

Automatically searches the peak
signal with maximum amplitude
and displays it with appropriate
horizont al and vertical scales.

Autoset

Control keys Sets theresolution bandwidth,
video bandwidth, average type

and turns the EMI filter on/off.

BW/Avg

Sweep Sets thesweep time and gate time.

Rvddo Toggles the Sweep Control
L ncd between Fastand Normal mode.

Accesses measurement options
such as ACPR, OCBW,
demodulation measurements,
SEM, TOI, 2FSK, phase jitter and
other advanced measurements.

Ldrted

lw)
=
(o]

Dedicated EMI testing and setup
menu.

2
8
12

Sets traces and trace related
functions.

Trace

Limit Sets and tests Pass/Fail limit lines.
Line

15
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The Display key Configure§ the
windo wing mode and basic
display properties.

Sets the triggering modes.

File File utilities options

Save the trace, state etc., and save
options.

Recall thg trace, state etc., and
recall options.

Marker Turns the Markers on/off and
configures the markers.

The Marker» key positions the
markers on the trace.

Finds each maximum and

Search minimum peak. Used with the
Marker function.
Auxiliary Access, set and edit program
sequences.
Nosgmm The Option Controlkey allows you
Bnnk to setup optional accessories such

as the Tracking Generator, Power
Meter or Demo Kit.

The System key shows system
information, settings and other
system related functions.

System

16
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Preset / Local key The Presetkey will restore the
spectrum analyzer to the Factory

or User Presetsettings.

Preset

LOCAL

The Preset key will also return the
instrument back to local control
after it has been in remote control
mode.

The Quick Save utility allows you
Save to save either the state, trace,
display screen limit line,
correction or sequence with only a

single press.
Power key Turns the instrument on/off. On =
yellow, off = blue.
Scroll wheel Edit values, select listed items.
Arrow keys @ Increment/decrement values (in

@O@ steps), select listed items.

; ; RF input port. Accepts RF inputs.
RF input terminal , _ .
1 Maximum input: +3 0dBm
RFINUTSOWj f |“pUtimpedance: 50
1 Maximum DC voltage: £50V
1 N-type: female

17



GYINSTEK

GSPR9330User Manual

DC power supply @

500mA MAX.

SMB port supplies power for
optional accessories.

1 DC +7V
1 500mA Max.
Numeric keypad 7~ S\ The numeric

OOO06
oJolole

®00

‘ 7 keypad is used to

enter values and
parameters. It is
often used in
conjunction with
the arrow keys and
scroll wheel.

TG output port

©

TG OUTPUT 50W

DC £50V —_= MAX.
REV PWR +30dBm|

The Tracking Generator (TG)
output source.

1 N-type: female
fTInput i mpedance
9 Output power: -50dBm to 0dBm

1 Maximum reve rsed power:
+30dBm

USB A, Micro SD o= IS9 USB A port, Micro SD port for
&> saving/recalling settingsffiles.

18
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Rear Panel

IFOUT  DVIH USB-B, Power

port LAN port / socket

RS232 port <}

TRIG IN/GATE
IN port

ALARM OUT/
OPEN 7

COLLECTOR
/

REF OUT REFIN GPIB port Battery cover/

battery pack
RS232 Rezs2 RS232 9 pin DSUB port.
IF OUT e o SMA IF Out port.
©
DVH ov-| DVI video out port. Supports SVGA

© o) (800X600) @ 60Hz.

Fan

Power Socket:
100~240\, 50/60Hz.

Power Socket

19
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Battery pack Voltage: 10.8V
Capacity: 5200mAH

REF IN BNC female reference input.

REF OUT BNC female reference output:
10MHz, 50Y i mpedan

Security Lak ]

ALARM OUT ALARM OUT BNC female open collector Alarm

output.

OPEN
COLLECTOR

TRIG IN/GATE IN TRIG W BNC female 3.3V CMOS trigger

input/gated sweep input.

GATE IN

Phone ) 3.5mm stereo headphone jack
(A (wired for mono operation)

USB B = USB B Device port. USB 1.1/2.0
LAN LAN RJ45 10BaseT/100Base-Tx

20
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Display
Attenuation Date Marker Function
level and time information  LXl icon menu
Scale and Sweep
Reference settings
level ‘
canse Trace/

Detection
Traces and settings
waveforms

Unassigned

settin
Sweep C iconsg
Progress ——— Gy T
bar REW. 300Hz W AMHZ |oruam|‘0i‘x T S/Veep,

/ | j Trigger,
Entry/ Frequency/ Bandwidth ~ Statusicons Pre-amp
Message settings and USB
area settings
Scale

Reference level

Attenuation

Date/Time

Marker
information

Displ ays the vertical scale of the vertical grid. For
details, see page49.

Displays the reference level. For details, see page
48.

Displays the vertical scale (attenuation) of the
input signal. For details, see page49.

Displays the date and time. See pagell6for
details.

Displays marker information. For details see page
90.

21
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LXI icon

Function menu

Sweep Mo

Sweep settings

Trace and
detection settings

Blank

Trigger settings

Preamp settings

USB settings

Status Icons

22

This icon indicates the status of the LXI connection.
For details, see page268.

Soft menu keys associated with the F1 to F7
function keys to the right of the display.

This icon displays the sweep mode,
as set by the Sweep Mode key. See
page 75.

Sweep icon that shows the sweep
status. See page69 for details.

Trace icon that shows the trace type
and the detection mode used for
each trace. See from page& 7 for
details.

Unassigned setting icons.

Trigger icon that shows the trigger
status. See pageB5 detalils.

Pre-amplifier icon that shows the
Pre-amplifier status. See from page
60 for details.

Displays the status of the USB A
port.

Displays the interface status, power source status
and alarm status, etc. See the Status Icon Overview
on page 24 for a list of the status icons.
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Frequency/ Displays the Start, Center and Stop frequencies,
Bandwidth RBW, VBW, Spanand Sweep settings.
settings

Entry/Message This area is used to show system messages, errors

area and input values/parameters.

Trace and Main display showing the input signals, traces

waveforms (page 77), limit lines ( 222) and marker positions
(90).

Sweep progress The sweep progress bar shows the progress of
bar slow sweeps (greater than 2 seconds)

23
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3G Adapter

Demo Kit

PreAmp

AC

AC Charge

Alarm Off

Alarm On

Amplitude Offset

Battery indicator

Bandwidth
Indicator

24

Indicates that the 3G adapter is
installed and turned on.

Indicates that the demo kit is
installed and turned on.

Indicates that the pre amplifier i s
on.

Shown when running on AC
power.

Shown when the AC power is
charging the battery.

Alarm buzzer output is currently
off.

Alarm buzzer output is currently
on.

Indicates that the amplitude -shift is
active. This icon appearswhen
amplitude -related functions are
used:

Reference level offset

Amplitude Correction

I nput Zandnpat B ¢al >0

Indicates the battery charge.

Indicates that the RBW or VBW
settings are in manual mode.
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Average

External Lock

ExternalTrigger

Math

Sequence
Indicator

Sweep Indicator
Tracking
generator

TG Normalization

Wakeup clock

uUSB

Micro SD

Indicates that the Average function
is active.

Indicates that the systemis now
locked and refers to the external
reference input signal

External trigger signal is being
used.

Trace math is being used.

Shown when a sequence is running.

Indicates that the sweep time is
manually set.

Indicates that the tracking generator
is turned on.

Indicates that the tracking generator
has been normalized.

Indicates that the wake-up clock is
turned on.

Indicates that a USB flash drive is
inserted into the front panel and is
recognized.

Indicates that a micro SD card is

inserted into the front panel and is
recognized.

25
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First Use Instructions

Use the procedures below when first using the GSP9330 to tilt the
stand, insert the battery pack, power up the instrument , set the
internal clock, setthe wake-up clock, update the firmware and to
restore the default settings. Lastly, the Conventions sections will
introduce you to the basic operating conventions used throughout
the user manual.

Tilting the Stand

Description The GSP9330 has two adjustable rubber feet
that can used to position the instrument into
two preset orientations.

Upright Position Tuck the feet under
the bottom of the
instrument to stand
the instrument
upright.

Leaning Position Pull the feet back to
have the instrument
leaning back.

26
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Insertingthe Battery Pack

Description The GSP-9330 has an optional battery pack.
The battery should be inserted before power is
connected to the AC power socket and before
the unit is turned on.

Steps 1. Ensure the power is off and the AC power is
disconnected.

n

Remove the battery cover.

3. Insert the battery as shown in the diagram
below.

e

Replace the battery cover.

Display Icon EEAN  Thebattery icon is displayed whe@SP
9330is running on battery power.

Insertion Diagram

27
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Power UP

Steps

& Note

28

. Insert the AC power cord into the power

socket.

. The power button exterior will be lit blue to

indicate that the GSP-9330 is in standby mode.

-

. Press the power button for a few secondsto

turn the GSP-9330 on.

. The power button will turn orange and the

GSP9330 will start to boot up.
O~

It takesa little less thanl minute for the GSR9330
to fully startup.
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Power Down

Description The GSP-9330 has two methods to power
down: Normal and Forced Power Down.

The normal power down method will save the
system state and end any running processes.
The state is saved for the next time the
instrument is turned back on.

The forced power down metho d only does a
minimum state save.

Normal Power Press the power button. The system will
Down automatically handle the power down
procedure in the following order:

I The system state is saved.

9 Outstanding processes are closed in
sequence

1 The LCD backlight is turned off.

I The system enters standby mode (the
power key changes from orange to blue).

& The process takes ~10 seconds.
Note

Forced Power Press and hold the power button for ~4
Down seconds until the system turns off and the
power button turns blue.

& Not The forced power down mode might cause the
ote

GSPR9330 to perform a longer system check the
next time it is powered up.

29
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Setting the Date, Time and Wakép Clock

Description The GSP-9330 can be setup to power-up
automatically using the Wakeup Clock
function. This feature is useful to wake-up the
instrument early and eliminate settling time .

System Date Example: Set the System Date taluly 1, 2016

1. Press(swn)>Date/TimgF4]>Set
Datd F1]>YeafF1].

2. Press2016>Enter[F1].
3. PressMonth[F2]>7>Enter{F1].
4. PressDay[F3]>1>EntefF1].

5. PressReturn[F7].

A The System Date will be shown at the top of the
Note display.
System Time Example: Set the System Time to 9.00 AM

1. Press>Date/Time{F4]>Set
TimgF2]>Hour[F1].

2. Press9>EntefF1].
3. PressMinute[F2]>0>EntefF1].
4. PressSeconfF3]>0>EntefF1].

5. PressReturn[F7].

30
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& The System Time will be shown at the top of the
Note display.

System WakéJp Example: Set theGSP-9330 to wake up at 9.00
Clock AM

1. Press>Date/Time{F4]>WakeUp
ClocKF3]>SeleciClocKF1].

2. PressClock1[F1] ~ Clock 7[F7}to choose a clock
@a-=7.

3. PressStatdF2] to turn the wake up clock
on/off .

4. PressHour[F3]>9>EntefF1].

5. PressMinute[F4]>0>EntefF1].

6. Press[F5] and chooseRept.(Repeat) or Single
7. PressSelecDatgF6] and selecta day.

8. PressReturn[F7] to save the Wake-Up Clock
settings.

& The system time is kept with the CR2032 clock

Note battery. If the system time/ wakap clock can no
longer be set, please replace the clock battery. S
page282

31
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Firmware Update

Description The GSP-9330 allows the firmware to be
updated by end-users. Before using theGSP
9330, please check the GW Instek website or
ask your local distributor for the latest
firmware.

System version Before updating the firmware, please check the
firmware version.

1. Press >System InformatiofF1].

2. The firmware will be listed on the display.

3. Press any othermain/control/file/marker
/auxiliary key to exit out of the System
Information screen.

4. To upgrade the firmware, insert the new
firmware onto a USB flash drive or Micro SD
card and put the drive/card into the
appropriate front panel port. The firmware
files should be located in a directory named
0gs R®.3

32
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5. Press>More 1/2[F7]>UpgradgF2].

6. The spectrum analyzer will automatically find
the firmware on the USB flash drive and start
to update the firmware. When finished, the
me s s aUpgradéis finishedd wi | | b
at the bottom of the screenfollowed by
ORebootingo

Rebooting

11 OHz f 1,500GHz  3.000GHz
\/ 1MHz BW 1MHz Span:3.000GHz woop

7. The system will automatically restart after the
rebooting message.

& \ot The upgrade process may take a few minutes.
ote

Restoring Default Settings

Description The factory default settings or user presetscan
be easily restored using the Preset key on the
front panel. By default, the factory default
settings are restored with the Preset key.

For details on how to configure the preset
settings, please see pagd 19

Steps 1. Press(Pe=).

2. The spectrum analyzer will load the preset
settings.

33
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Conventions

The following conventions are used throughout the user manual .
Read the conventions below for a basic grasp of how to operate the
GSP9330 menu system and front panel keys.

Soft Menu keys The F1 to F7 function keys on the right side of
the display correspond directly to the soft -
menu keys on their left.

F1 ~ F7 function keys
Soft-menu keys
\

GWINSTEK csP9330

% /
©]
0]
810
O
O
(0]
(€]

Input Parameter
Values

Selecting thistype of menu key will allow you
to enter a new value with the numeric keypad
or increment/decrement the value using the
scroll wheel.

Toggle State

Pressing this menu key will toggle the state.
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Toggle State &
Input Parameter

Pressing this menu key will allow you to toggle
the state of the function between Auto and
Man(ual) state. Whenin the Man state, the
parameter value can be manually edited. Use
the numeric keypad to enter the new value or
use the scroll wheel to increment/decrement
the current value.

Sub Menu

Date/Time>

Presdng this menu key will enter a submenu.

Sub Menu to
select mrameter

Pressing this menu key will enter a submenu to
select a parameter.

Active Function

Pressing this type of menu key will activate
that function. The menu key will be
highlighted to show it is the active function.
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Parameter input Numerical keypad
Scroll wheel

0000

Directional arrow keys

Backspace, Enter keys

Parameter values can be entered usingthe
numeric keypad, the scroll wheel and
occasionally with the arrow keys .

Using the numeric  When prompted to enter a parameter, use the

keypad number keys (0~9), the decimal key (.) and the
sign key (+/ -) to enter a value. After a value
has been entered, the softmenu keys can be
used to select the units.

The value of the parameter is shown at the
bottom of the screen as it is edited.Values can
include decimal points for non -integer values
or for entering dot-decimal notation for IP
addresses.

Span: 10 C L
tart 20 000MHz ntor 28]

Span10

Edited parameter

Back Space Use the backspace key to delete the last
character or number entered.
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Using the scroll Use the scroll wheel to alter the current value.
wheel Clockwise increases he value, anti-clockwise
decreases the value.

Directional arrows  Use the directional arrows to select discrete
parameters or to alter values by a coarser
resolution than the scroll wheel. Left decreases
the value, right increases the value.
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Frequency Settings

Center Frequency

Description The center frequency function setsthe center
frequency and centers the display to the center
frequency.

Operation 1. Press(F=w=)>Center[F1]and enter the
frequency and unit.

Range OkHz~3.25GHz

Resolution 1Hz
Default 1.625GHz

Display Center frequency

tart 5.000MHz
W 1.0kHz

Canter:10.000000 MHz

Set Center Frequency
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Startand StopFrequency

Description The start/stop frequency function will set the
start and stop frequency of the span.

Operation 1. To set the start frequency, press> Start
Freq[F2]and enter the frequency and unit.

2. To set the stop frequency,press> Stop
Freq[F3]and enter the frequency and unit.

Range: OkHz~3.25GHz
Resolution 1Hz

Default Start frequencyQHz

Default Stop frequency 3.25GHz

Display Start Frequency Stop Frequency

04:46:00  2014-07-01

1008/
17.000Bm __Att 27 00dB

© 10.000MHz
pan. 10.000MHz

Start Frequency Stop Frequency

A The start and stop frequency can change when tt
Note span settings are used.
The stop frequency must be set higher than the
start frequency (for spans 0), otherwise the span
will be automatically set to 100Hz
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Center Frguency Step

Description The CF Step function sets the step size of the
center frequency when using the arrow keys or
scroll wheel.

When the scroll wheel or arrow keys or are
used to alter the center frequency, each

turn/ press will move the center frequency by
the step size specified by the CF Step function

In auto mode, the center frequency step size is
equal to 10% (1 division) of the span.

Operation 1. Press> CF Step[F4pRnd set the CF Step to
Auto or Man .

2. If Man was selected, set the frequency and unit
of the center frequency step size.

Manual Range: 0Hz~3.25GHz
Auto range 1/10 of span frequency

Display

CF Step size
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Frequency Offset

Description The Freq Offse function allows you to add an
offset to the Center, Start and Stop frequencies
as well as the marker frequencies. The offset
value does not affect displaying the trace on the
display.

Operation 1. Press>Freq Offset[F5hnd set the offset
value.

The Center, Start, Stopand Marker frequencies
are updated accordingly .

Offset Range: OHz~100GHz

Display

Frequency
Offset
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Span Settings

Span

Description The Spanfunction will set the frequency range
of the sweep. The sweep will be centered
around the center frequency.

Setting the span will alter the start and stop
frequencies.

Operation 1. Press> SparjF1] and enter the span
frequency range and unit.

Range: OkHz~3.25GHz

Resolution 1Hz
Default Span: 3.25GHz

Display

15.04:39  2011-09-06
Mk3 3.0900 GHz - 10.83 dBm
At 20 00dB AMK1 -B0OMHz 109 dB

|
Wl ";“7‘.1:‘

iy [ J
m ‘q,]lu ’yi-,’ Wi
4/ | y

tart 3.000GHz 3 050GHz P 3.100GHz
W 420kHz W:300kHz  Span,00.000MHz woep 42.Tms

Span 100.000000 MHz

Set Span
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Full Span

Description The Full Span function will set the span to the
full frequency range.

This function will set the start and stop
frequenciesto OHz and 3.25GHz respectively.

Operation 1. Press(_s ) > Full Span[R].

Zero Span

Description The Zero Span function will set the frequency
range of the sweep to OHz and fix es the start
and stop frequencies to the center frequency.
The Zero Span function measures the time
domain characteristics of the input signal at the
center frequency. The horizontal axis is
displayed in the time domain.

Operation 1. Press(_s= )> Zero SpafF3].

The span changes accordingly.
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Display Time domain

Stop 10.000MHz
Sweep:81.9ms

OHz Span
Example: Amplitude modulation

& Themeasurementfunctions such as TOI, SEM,

Note CNR, CTB, CSO, ACPR, OCBW, phase, Jitter
Harmonics,NdB, P1dBand other meaurement
functions are not available with the zero span
setting:

Last Span

Description The last span function returns the spectrum
analyzer to the previous span settings.

Operation 1. Press(_s= )> Last Span[A].
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Amplitude Settings

The vertical display scale is defined by the reference level
amplitude, attenuation, scale and external gain/loss.

Reference Level

Description The reference level defines the absolute level of
the amplitude on the top graticule in voltage or
power.

Operation 1. Press> Ref LevgF1] and enter the
reference level amplitude and unit.

Range: -120dBm ~ 30dBm

Units: dBm, -dBm, W, V, dBV
Resolution 1dBm

Display Ref Level reading Reference Level

49.55  2014-07-01

11 5.000MHz

enter 10.000MHz top 15.000MHz
W 1.0kHz BW 1.0kHz pan:10.000MHz woop 1.80s

Ret17.00 dBm
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Attenuation

Description The attenuation of the input signal level can be
set to automatic (Auto) or manual (Man). When
the attenuation is set to Man, the input
attenuator can be changed manually in 1dB
steps.

Operation 1. Press> Attenuation[F2] and select Auto
or Man.

2. If Man was selected, enter the attenuation level

and unit.
Range: 0dBm ~ 50dBm
Units: dBm
Resolution: 1dB

Display Attenuation level

Scale/Div

Description Sets the logarithmic units for the vertical
divisions when the scale is set to log.

Operation 1. Press> Scale/DiyF3] repeatedly to select

the vertical division units.

Unit Range: 10,5,2,1
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Display
A The Scale/Div function is only selectable when th
Note scale is set to hg (logarithmic).
Auto Scale
Description The Auto Scale function will automatically set
the Scale/Div, Reference level and Attenuation
(if set to Auto) to best display the spectrum.
Operation 1. Press> Auto Scale[F4}o turn the Auto
Scale function on.
A This function is applicable to both the linear and
Note logarithmic scaés.
ScaleType
Description Sets the vertical scale in linear or logarithmic
units.
By default the linear scale is set to volts and the
logarithmic scale is set to dBm.
Operation 1. Press(amme)> More[F7] > Scale Typi2] and set

the vertical scale to Logor Lin.
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& If the unit scale is changed (i.e. dBi¥i volts), the
Note displayedvertical scaletypewill remainin the set
linear or logarithmic setting.

View Scale

Description The Scale function turns the vertical scale
on/off. The value of each graticule division is
displayed with the same units that are used for
the Ref Level settings.

Operation 1. Press> Scal¢F5] to toggle the Scale on or
off.

2. PressScale Pos.[F8D toggle the position of the
scalewhen on.

Scale position: Left, Center, Right

Display

Scale
Left

The vertical scale is displayed on the ktind side
by default.
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Vertical Scale Units

Description Change the vertical units for both linear or
logarithmic scales.

Operation 1. Press(imie)> Morg[F7]>Y Axis[F1] and then
choose the desired units.

2. The units are changed accordingly.

Units: dBm, dBmV, dBuV,
Watts, Volts

Reference Level Offset

Description The Reference Level Offset function sets an
offset value to the reference levelto compensate
for any loss or gain from an external network or
device.

The offset value does not affect the input
attenuation or the on-screen trace.

This setting will change the reference level
readout, the scalereadout and the marker
readout.

Operation 1. Press(amme)> More[F7]>RefLvIOffset[B] and set
the offset level and unit.

2. To remove the offset level, set the reference
offset to 0 dB.

Range 0dB ~ 50dB
Display Icon The AMP icon is displayed at the bottom

of the screen.
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Example:

Ref: 0dBm

Before reference level offset(offset OdB)

Reference level
Ref: 10dBm offset: 10dB

After reference level offset (offset0dB)

Amplitude Correction

Description

Amplitude correction adjusts the frequency
response of the spectrum analyzer by altering
the amplitudes at specified frequencies. This
allows the spectrum analyzer to compensate for
loss or gain from an external network or device
at certain frequencies.

Range

Correction Sets: 5 sets of20 points
Amplitude: -40dB to +40dB
Amplitude Resolution: 0.1dB
Frequency: 9kHz to 3.25GHz
Frequency Resolution: 1Hz
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Display Correction points

eedmadnadsealieal

Corrected
output

Original waveform

Example: Tk diagram above shows how amplituc
correction is used to compensate for any losses ¢
gains at specific frequencies

Create a Correction Set

Description The GSP-9330 can create and edit up to 5 sets of
correction points. The correction points and
associated values are all tabulated for ease of
use.

Operation 1. Press> More[F7]>Correction[F3]>Select
Correction[F1]and choose a correction set to
edit/create .

Correction set 1-5
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2. PressEdIit[F3].

The GSP-9330 will split into two screens. The
top screen will show the waveform and the
bottom screen will provide an overview of the
correction points.

Frequency of

Spectrum display selected point

2016.09 2 Js-07-01
1048/ Mk1 10.00 MHz 7.58  dBm
et 17.00dBm

Frag 15000000 MHz

Correction points

3. PressPoint Num[F1] and choose a point number
to edit. Point numbers can only be created in
order. For example Point Num 2 can only be
selectedafter Point Num 1 is created, and point
Num 3 can only be selected after Point Num 2
is created and so on

Point Num: 1-20

4. PressFrequency[F2hnd choose the frequency of
the selected point.

5. Press Gain Offset[F3] and choose the amplitude

of the selecked point. The units will be the same
as those used for the vertical scale.
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The frequency of the point values are displayed
in the correction table on the bottom display.

Correction Table

6. Repeat steps3to 5 for any other correction
points.

7. To delete the selected point, pressDelete
Point[F6].

8. PressReturn[F7]>Save Correction[F3b save the
correction set.

A Note that the correction points are automatically
Note sorted by frequency (Iow high).
The correction set must be saved before it can be
turned on.

The frequency valuedisplayedn the correction
table arerounded downfor display purposes only
Theactualfrequency for each point can be seen ii
the Frequacy softkey.

Amplitude CorrectionOn/Off

Description Any one of the 5 correction sets can beurned
on.

Activate_ 1. Press> More[F7]>Correction[F3]>

Correction Correction Set[F1and choose a correction set.
Correction Sé& 1~-5
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2. PressCorrection[F2]Jand toggle correction on.

Deactiv.ate 1. Press(imue)> More[F7]>Correction[F3]>
Correction CorrectioF2] to turn correction back off.

Delete Correction Set

Operation 1. Press> More[F7]>Correction[F3]>
Correction Set[F1and choose the correction set
to delete.

Correction Set: 1~-5

2. PressDeleteCorrection[F6]
The selected correction set will be deleted.

Save Correction Séb Memory

Operation 1. Press> Save To[F1hnd choose the save
location.
Location: Register, Local, USB, SD

2. PressType[F2]> Correction[F5]
3. PressData Source[F3and choose a correction.
Correction Set: Correction 1~5

4. To name thefile, pressName[F5].
Name the selectedfile using the
F1~F7 keys, as shown below or use
the numeric keypad to enter
numbers.
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Limitations:
1 No spaces
1 Only 1~9, A~Z, a~z characters allowed

[ Name>

N

5. The filename appears on the bottom of the
screen as it is created.

Filename

Press to confirm the filename.

& If the file name is not usedefined, a file name will
Note be automatically created in the following format:

File name: type_data sourcéle number.file
extension
Example: Correctionl_0.cor

The file number parameter is incremented each
time the same file type is created.
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6. PressSave Now[F7]
7. The correction set will be saved to the selected

location. For more information on Save and
Reall, please see page258

Recall Correction Set From Memory

Operation 1. Press> Recall[F1]Jand choose the recall
location:
Location: Register, Local, USB, SD

2. PressType[F2]> Correction[F5]

3. Use the scroll wheel to select a previously saved
correction set from the file directory.

4. PressDestination[F3]and choose a correction
set.

Correction Set: Correction 1~5
5. PressRecall Now[F4]
6. The current correction set will be recalled from

the selecta location. For more information on
Save and Recall, please see page58

Input Impedance

Description Sets the input impedanceto 7 5 ¥r5 0 V .
Operation 1. Press(amme)> More[F7]> More[F7] > Input Z[F 1]

to toggle the input impedance.
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Range: 75Y, 50V

Input Impedance Calibration

Description When an external impedance converter module
(optional accessory ADP-101) is used to convert
the impedanceofa device from
some external loss can be induced The Input Z
Cal function can be used to compensate for
these losseswith an offset value .

A The Input Z Cal function is onlfunctionalwhen
Note the input impedance is set to 7%.

Operation 1. Press> More[F7]>More[F7]>Input Z
Cal[F2] and set the impedance offset.

Range: 0dB to +10dB
Resolution: 1dB

Display Icon AM The AMP icon is displayed at the bottom

' of the screen wherinput Z Cal] 0dBand
Input Z is = 757

Using theBuilt-in PreAmplifier

Description The built -in pre-amplifier boosts weak input
signals, such as EMI testingsignals, to levels
that are easy to handle,over the entire
frequency range. The built-in pre-amplifier on
the GSP-9330 has a nominal gain of 20dB.

In the Auto setting , the pre-amplifier will be
automatically turned on when the reference
level is less than-30dBm. When the reference
level is greater than -30dBm, the pre-amplifier
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is turned off. The bypass setting turns the pre-

amplifier off.
Operation 1. Press(amme)> More[F7]>Preampl[B] to toggle
the Preamp state.
Range: Auto, Bypass
Display Icon ThePramp icon indiates that the pre
amplifieris on.
Example:
Pr-amp icon
& When the preamplifier is on, the attenuator
Note

becomes fixed at 0dB (i.e. Attenuation = 0dB).
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Autoset

The Autoset function searches the peak signals in two stages (full
span & OHz - 100MHz limited span), picks the signal peak with the
maximum amplitude, and then shows it in the display.

Using Autoset

Operation 1. Press(a=)> Autoset[F1]

Autoset Range Amplitude: -80dBm ~ +20dBm
Span OHz ~ 3.25GHz

Example- 22:33:08  2014.07-01

Al1 10.0d8

art 8.500MHz
W 30kHz

10.000MHz
W 30kHz an: 3, 000MHz

After Autoset
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& RBW, VBW and sweep settings are reset to Auto
Note when the Autoset function is used.

Limiting the Autoset Vertical SeardRange

Description You can set the amplitude floor so that the
signals lower than the setting will be ignored
by the Autoset search.

Operation 1. Press> Amp.Floor[F2]and switch the
range from Auto to Man.

2. Enter the amplitude limit and unit for the
Autoset search.

Range: 160 to +20dBm

& See pages0 for setting the amplitude units.
Note

Limiting the Autoset Horizontal Search Range

Description You can change the frequency span limit in the
display to get a better view of the Autoset
result. By default, the frequency span after
Autoset is set at 3MHz.

Operation 1. Press> Span[F3]and switch the range
from Auto to Man.

2. Enter the span frequency for the Autoset
search.

Manual Range: 100Hz to 3.25GHz

63



GUYINSTEK GSR9330User Manual

BandwidthAverageSettings

BWI/A VG key sets the resolution bandwidth (RBW) , video
bandwidth (VBW) and averaging functions. The resolution, sweep
time, and averaging are in a trade-off relationship, so configuration
should be done with care.

Resolution Bandwidth Setting (RBW)

Description RBW (Resolution Bandwidth) defines the width
of the IF (intermediate frequency) filt er that is
used to separate signal peaks from one another.
The narrower the RBW, the greater the
capability to separate signals at close
frequencies. But it also makes the sweep time
longer under specific frequency spans (the
display is updated less frequently).

SPANRBW Auto When the RBW is set to Auto, the RBW is
relationship determined by the frequency span. This is
shown in the table below.

SPANRBW Span (Hz)ORBW (Hz) |Span (Hz)ORBW (Hz)
relationship in 200 1 650k 3000
Auto mode.
650 3 2M 10000
2k 10 6.5M 30000
6.5k 30 20M 100000
20k 100 65M 300000
200k 1000 200M 1000000
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Operation 1. Press(ews)> RBW[F1] and set the RBWto
Auto or Man.

2. Set the resolution bandwidth and unit for Man

mode.
Mode: Auto, Man
Frequency Bngg3dB): 1Hz~1MHz (1-3-10
step)
Frequency Range(6dB
200Hz, 9kHz,

120kHz, 1MHz

& If the setting is in Auto mode, using the scroll
Note wheel or arrow keys will automatically set the RB
to manual mode.

Display Icon The BW icon is displged at the bottom of
the screen when the RBW is in Man mod:

& If the RBW settings have an asterisk (¥), it
Note indicates that the-6dB filters are used.

Video Bandwidth Settings (VBW)

Description VBW (Video Bandwid th) defines the
smoothness of the trace on the display.
Combined with RBW, VBW defines the ability
to sort out the target signal from surrounding
noise or adjacent peaks.

Operation 1. Press(®s)> VBW[F2] and set the VBW to
Auto or Ma n.

2. Set the video bandwidth and unit for Man
mode.
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Mode: Auto, Man
Frequency Range(3dB1Hz~1MHz (1 -3-10step)

Display Icon S The BW icon is displayed at the bottom o
- the screen when th&BW is in Man mode.

VBW/RBW Ratio

Description The VBW/RBW function is used to view the
ratio between the video bandwidth and the
resolution bandwidth.

The VBW/RBW ratio is altered by setting the
RBW and or VBW settings, see pageb4 & 65

respectively.

View VBW/RBW 1. Press_

ratio

2. The ratio is display ed on the VBW/RBWI[F3] soft

key.

Display

Tip Signals that are masked by the noise floor level
should have a ratio of less than 1 to smooth the
noise out.

Signals with strong frequency components shoul
use a ratio equal to or greater than 1.
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Average Trace

Description

Operation

Display Icon

Example:

The Average function averages the trace for a
user-defined number of times before it is
displayed. This feature smoothes the noise
level, but has the drawback of slowing down
the display update rate.

Press> Averag¢F4] and toggle Average
on or off.

Set the number of averages.

Range 4 ~ 200
Default: 20

The AVG icon is displayed at the bottom «
the screen when the Average function is
on.

23.16:23  2014.07-01
1048/ Mk1 10.000 MHz 8.24 dBm
10.00dBm __ Att 20.00d8 1

!

i
i T
| \%M, Mﬂ"‘l’ ’Lﬁ_ﬂ’ l/ “]ﬂ‘ s

r 10.000MHz P 11.500MHz
par weep:25.2

VBW 30kHz 3.000MHz

Average:Off
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Average Type

Number of traces that
have been averaged

2809 2014.07-01 LX) BW/Avg
10.000 MHz 8.24  dBm

1048/ Avg: 20
ol 10.00dBm __Al1 20 0048

Start 8 500MHz r 10.000MHz
Hz  VBW:30KkHz pan:3.00

p 11.500MHz
00MHz weep:25.2ms

20

Average: On (29)

Description The Average Type function determines how the
GSP9330 determines the average value.
LOG Average: Averages the trace points on a
logarithmic scale.
Volt Average: Averages the amplitudes of the
trace points on a linear voltage scale.
Power Average: Averages the trace points on a
logarithmic scale in watts.

Operation . Press> Average Typg-5] and choose the

68

average type.

Range: LOG Power, Volt
Average, Power Average
Default: LOG Power
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EMI Filter

Description The built -in EMI filter is used for specific
measurement situations such as EMI average
detection, where a higher level of sensitivity is
required compared to the standard
configuration. When turned on, the RBW is set
to -6dB, indicated by an asterisk (*).

When any measurement functions are turned
on (see pagel2lfor details), the EMI filter is
automatically disabled. Conversely if the EMI
filter is turned on, any measurement functions
are turned off.

Operation 1. Press(®s)> EMI Filter[F6] and toggle EMI
filter on or off.

& See the specifications for details on the EMI filter
Note page332
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Sweep

The GSP9330 has a number of sweep options including setting the
sweep time, the sweep run mode (continuous, single) and sweep
mode (fast, slow). The GSR-9330 also has gated sweep modes.

Sweep Time

Description Sweep time defines thelength of time the
systemtakesto" sweepd the cur
span. Note, however, that sweep time and
RBW/VBW are in atrade-off. Faster sweep
times update the display more frequently but
make RBW and VBW wider, reducing the
capability to separate signals at close
frequencies.

Operation 1. Press> Sweep Timg1] and toggle the
Sweep time to Auto or Man .

2. Set the sweep time for the Man mode.

Mode: Auto, Man

Range: 1.14ms ~ 1000s (spar100Hz,
RBW=3kHz)

Resolution: 46.6us ~ 1000s (span=0Hz
RBW= 1MHz)

Displaylcon The SWT icon will be displayed at the

bottom of the screen when the sweep is i
manual mode.
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Single Sweep

Description The single sweep function is used to perform a
single sweep. When Sweep Single is pressedhe
GSPR9330 will perform a single sweep and then
stop.

Operation 1. Press(==» )> Sweep Sing[€2] to put the

spectrum analyzer into single sweep mode.

2. PressSweep Single[F2)gain to perform a single
sweep.

When a single sweep has been perbrmed, you can
still perform frequency, span, amplitude and other
functionsont he o0frozend tracce

Display Icon slecl The Sweep Single icon is displayed on th
right-hand side of the screen when the
sweep is in single mode.

& Not You must wait for the sigle sweep to finish before

ote

pressing the Single Sweep key again
If a setting is changed whilst the spectrum analyz

is still sweeping, the single sweep will immediate
start over.

Continuous Sweep

Description The GSP-9330 has two main sweeping run
modes: single and continuous. Use the
continuous mode to have the sweep constantly
updated.
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Operation 1. Press(s== )> Sweep Cont[F3{o put the
spectrum analyzer into continuous sweep
mode.

Display lco Sle=d The Sweep Cont icon is displayed on the

Wl right-hand side of the screen when the

gl sweep is in continuous mode.

A The GSR9330 will now continuously sweep unless
Note the mode is changed to single sweep mode if
the system is waiting for a trigger cotitibn.

Gated Sweep Overview

Description The Gated Sweep mode allows a trigger signal
to dictate when the spectrum analyzer can
sweep. This mode is useful for characterizing
signals that are pulsed on and off, such as RF
burst transmissions or for measuring spurious
noise levels between transmission bursts.

Overview 1. The trigger signal must be synchronized to the
period of the input signal (shown as RF burst
below).

2. The start of the gate time is produced from the
positive or negative edge of the trigger signal +
the delay time.

3. The end of the gate time is determined by the
set gate length.

4. The gated sweep should not be positioned at
either end of the transmission.
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period

Trigger |_|

Gate |_| |_|

— ;%Delay % E%Length

Example: The diagram above demorastes the
relationship between the input trigger, the input
signal and the position of the gated sweep relativ
to the input signal.

A Note

Please take into consideration RBW settling time
Setting the delay time too short may not leave
enough time for theRBW filter to resolve.

Using the Gated Sweep Mode

Connection 1.

Connect a trigger signal (3.3v CMOS)to the
GATE IN port on the rear panel .

TRIG IN

Trigger_u_u_ —

GATE IN

A\ Note

RBW must be equal to or greater thdi®kHz for
the gated sweep mode functioto be available.

Operation 1.

Press> GateDelay[F5hnd set the gate
delay time.
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2. Press> Gated Length[F6&nd set the gate
time length.

3. Press> Gated Sweep[F4nd turn the

mode on.

Gate Delay: 0s ~ 1000s
Gate Length: 58us ~ 1000s

SlEEd The Sweep Gated icon is displayed when
L@l Gated Sweep is turned on.

o lEd

Display Icon

Example: The example below shows the spectrum of an F¢
modulated signal when gated sweep mode is off.

The example below shows the same signal with t
gated sweep timed to sweep when only the desir
frequency is output.
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& Gate Delay and Gate Length must first be set
Note before Gated Sweep isirned on.

SweepControl / Sweep Mode

Description The Sweep Control function and the Sweep
Mode key toggles the Sweep Mode from
Normal to Fast.

The Fast setting speedsup the signal processing
and the display update rate to increase the
overall sweep time. This mode is especially
useful when the span is greater than 1MHz.

When set to Normal, signal processing and
update rate is set to normal levels.

Operation 1. Press> Sweep ContrdlF7] to toggle the
Sweep Mode betweenNorm. and Fast.

OR

2. Press and toggle the Sweep Mode
between Norm. and Fast.

Display Icon

Sweep Times CenterFequency= 1.625GHz Sweep Mode
Span(Hz) RBW (Hz) AUTO Norm.  Fast
3.25G M 169ns 84.8ns
2G M 104ms 52.2ms
1G M 52ms 31.Ims
500M M 31ms 16.8ms
200M M 134ms 6.72ns
100M M 6.7ms  3.36ms
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50M 300k 10.7/ms 716us
20M 100k 23.4ms 573us
10M 100k 11.7ms 28&us
5M 30k 28.9ns 655us
2M 10k 10lms 1.96ms
M 10k 50.9ns 1.31ms
500k 3k 6.88ms 6.88ms
200k 1k 22.9ms 22.9ms
100k 1k 9.83ms 9.83ms
50k 300 76.4ms 76.4ms
20k 100 219ms 219ms
10k 100 109ms 109ms
5k 30 710ms 710ms
2k 10 1.98s 1.98s
1k 10 994ms  994nms
500 3 2.65s 2.65s
200 1 2.65s 2.65s
100 1 2.65s 2.65s
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Trace

The GSR9330 is able to setthe parameters of up to 4 different
traceson the display at once. Each trace is represented by a
different color and is updated with each sweep.

Selecting a Trace

Description Each trace (, 2, 3, 4 is represented by a
different color. When activ ated, an icon for each
trace color and function is shown to the left of
the display. When a trace is selected,
parameters can be set/edited from the trace
menu.

Trace Color 1: Yellow
2: Pink
3: Blue
4: Orange

Trace Type The type of trace used determines how the trace
data is stored or manipulated before being
displayed. The analyzer updates each trace
according to the type of trace used.

Clear and The GSP-9330 continuously
Write updates the display with each
sweep.
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Hold Max/
Hold Min

View

Blank

The maximum or minimum
points are maintained for the
selected trace. The trace points
are updated each sweep if new
maximum or minimum points
are found. The Hold Max
setting also has a threshold
setting. This setting will ensure
only those values above the
threshold are kept.

View will hold the selected

trace and stop updating the
trace data for the selected trace.
Pressing View[F5] will display
the trace data that was cleared
using the Blank[Fo] key.

Clears the selected trace from
the display and stores trace
data. The trace can be restored

by pressing View[F5].
Display Icon
Example View
Trace 1
Hold Max
Trace 2
View
Trace 3
Blank
Trace 4
Operation . Press> Trace[F1]and choose the trace
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2. Select the trace type:

Clear & Write[F2]
Max Hold[F3]
Min Hold([F4]
ViewfF5]
Blank[F6]

3. If Max Hold[F3]was selected, set the threshold

level.

& Traces 2, 3 and 4 are set toBlankby default.

Note

Trace Math

Description Performs trace math from two traces (TR1, TR2)
and stores the resultin the currently selected
trace. It also performs trace shift.

Math functions Power Diff Subtracts the TR1 amplitude

data from the TR2 amplitude
data. The TR1 data TR2 data
are converted to watts. The
result is converted back to
dBm.

Log Diff Subtracts the TR1 amplitude
data from the TR2 amplitude
data and then adds a
logarithmic reference. Both the
TR1 and TR2 data is in dBm.
The resultant trace of the
subtraction is in dB. When the
result is added to a logarithmic
reference the resulting data is
in dBm.
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LOGOffset Adds a reference to the TR1
trace
Operation 1. Press(_= )> More[F1]>TraceMath[F1].

2. PressTR1[F1]and select the first trace source
TR1: Tracelp?2, 3, &

3. PressTR2[F2]and select the second trace

source:
TR2: Tracel, 2,3, 4
A N *You cannot select the current trace as the TR1 ¢
ote

TR2 trace sources. The current trace is designate

by pressin> Select TracefF1]

4. Select the trace math function:
PowerDIfffF3]
LogDIfffF4]
LogOffsetfF5]

5. If LogDiff was selected, set the reference level
and unit.

LogDiff ref range: -120dBm ~ 30dBm
LogDiff ref units: dBm, W

6. If LogOffset was selected, set the offset level
and unit.

LogOffset range: -50dB~+50dB

7. To turn trace math off, press the OFF[F6].
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Display Icon

Trace DetectiorMode

The Math icon is displayed when trace
math is turned on.

Description

Each time the spectrum analyzer samples data
for each point on the trace, a number of samples
are usually taken for each point, known as a
sample bucket. The actual value of eachpoint is
determined by the detector from the samples in

each bucket

Each selected trace, 1, 2, 3, 4), can use a
different detection mode.

Detection modes

Auto

Normal

Peak+

Automatically chooses an
appropriate mode based on the
values of all the samples.

While the signal level is
constantly increasing or
decreasing, the positive peaks
are detected. Otherwise,the
detection mode switches
between positive peak and
negative peaks. Useful for
picking up burst phenomenon
while avoiding excessive noise.

Detects positive peak signals
by selecting the maximum peak
value for each point from each
bucket. This mode is useful for
sinusoidal signals.
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Peak

Sample

RMS
Average

EMI>
Quasipeak

EMI>
Average

Detects negative peak signals
by selecting the lowest peak
value for each point from each
bucket. This mode is not
recommended for amplitude
measurement.

Randomly selects a value from
the bucket sample. Useful for
noise signals.

Calculates the RMS average
power of all the samples in the
sample bucket.

The quasi-peak detector is a
peak detector that is weighted
by the duration and repetition
rate of the signal, as specified
by the CISPR 161-1 standard.
Quasi-peak detection is
characterized by a fast charge
time and slow decay time.

Calculates the averagepower
of all the samples in the sample
bucket.
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Auto Detector Below is a flow chart diagram showing the
Selection Method  Detector selection for the Auto mode.

Detector
(Auto mode)
Y
Are any windows Y,
set to Topographic?
N
Y

l Is Phase Jitter Y.
measurement on?
Is (trace)
on

-l
Rl

Average
?

A

Are any traces set | v,
to Max Hold?

N

A\

Are any traces set | v,

to Min Hold?
N

A

(Normal )

Operation 1. Press(_m= )> More[F7}>DetectiorfF2].

2. Select the tracedetection mode for the selected
trace:

AutofF1]

NormallF2]

Peak+[F3]

PeaklF4]

Sample[F5]
RMSAverage[F6]
EMI[F7]>Quaspeak(F1]
EMI[F7]>Average[F2]
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3. The display will return to the Trace menu.

Display Icon Normal Peak+ icon
Peakicon Sample icon
RMS Average [ Quasipeak
icon icon
Avemge icon
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Trigger

The Trigger function sets the signal conditions upon which the
spectrum analyzer triggers captured waveforms, including
frequency, amplitude, and delay. An external trigger signal, instead
of the default internal signal, may be used as required for special
conditions.

The sections below can be used to skip to the relevant section:

TFree Run Mode8b from page
TActivate Video Tr8gger b from page
TActivate Ext efrompage8fri gger b

T Selecting Trigger8Mode B from page
TSet the Trigger &®elay Time b page

Selecting a Trigger Type

Free Run Mode

Description In free run mode all sig nals are captured and
the trigger conditions are not used.

Free Run Mode 1. Press(m= )> Free Run[F1}o run in free mode.

Activate Video Trigger

Description Sets the videotrigger level for video signals.
When the video signal voltage level exceedst
the video trigger level, a trigger signal will be
generated.

*for positive video edge

85



GYINSTEK

GSPR9330User Manual

Parameters Video Edge: Determines the polarity of the
video trigger .
Positive: The signal voltage
exceeds the video level at the
trigger frequency.
Negative: The signal voltage is
lower than the video level at
the trigger frequency.
Video Level:  The trigger voltage level.
Trigger Sets the frequency to start
Frequency: triggering
Operaion . Press(ms= )>Trigger Condition[F2]>Video[F1]
. PressVideo Edge[F1and choose the edge.
Range: Positive, Negative
. PressVideo Level[F2hnd set the video voltage
trigger level.
Trigger level: (-120dBm to +30dBm)
+Ref Level Offset
. PressTrigger Freq[F3Jand choose the frequency
at which the spectrum analyzer will check the
triggering conditions.
Frequency: 0-3.25GHz+frequency
offset
Display Icon WEEER TheVideo Levelrigger icon is displayed

86
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& Set the trigger back to Free Run to disable the
Note video trigger.

Activate External Trigger

Description The external trigger is used when an external
trigger signal is input into the rear panel TRIG
IN por t. The external trigger signal can be
configured as positive or negative edge.

Trigger: 3.3V, CMOS

Operation 1. Press>Trigger Condition[F2]>Ext.Edge[F2
and select the trigger edge

Pos: Positive edge
Neg: Negative edge

2. Connect the external trigger signal to the rear
panel TRIG IN port.
TRIG IN

GATE IN

3. PressAction Now[F5]to activate the external
trigger.

4. The system will now wait for the trigger
conditions to be matched before starting a
sweep.
Display Icon The EXT Trigger icon is displayed when t
external trigger is activated.
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A The trigger will revert back to the Free Run mode
Note any parameter settings are changed, such as the
span or amplitude settings.

Selecting the Trigger Mode

Desaiption In free run mode all signals are captured and
the trigger conditions are not used.

The spectrum analyzer captures

Modes Normal: . .
every signal that meets the trigger
conditions.

Single: The spectrum analyzer captures
ge: the fir st signal that meets the
trigger conditions.
. The spectrum analyzer captures
Continuous: . :
the first signal that meets the
trigger conditions then switches to
free run mode thereafter.

Operation 1. Press(m= )> Trigger Mode[F3Jto toggle the

trigger mode:

Nor.: Normal
Sql.: Single
Cont.: Continuous

2. PressAction Now[F5]to manually start
triggering.

Display Icons Normal: Single: Continuous
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Set the Trigger Delay Time

Description Sets the delay time tetween when the analyzer
triggers and when the analyzer begins to
capture the signal.

Delay time range: 1ns to 1ks

Operation 1. Press(_m )>Trigger Delay[F4]and set the
trigger delay time.

Delay range: 0~1000s
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Marker

A Marker shows the frequency and amplitude of a waveform point.
The GSP9330 can activate up to 6 markers or marker pairs
simultaneously as well as up to 10 peak markers in the marker table

The marker table helps editing and viewing multiple markers in a
single display.

A delta marker shows the frequency and amplitude difference from
areference marker.

The GSP-9330 can automatically move a marker to various
locations including the peak signal, center frequency, and
start/stop frequency. Other marker operations regarding signal
peaks are available in the Peak Search function.

ActivatingaMarker 6 f r om9lpag e

Move Marker Manually B f r om9p age

Move Marker to Preset Locationsb f r om9p ag e
Activate Delta Marker B f r o m93 a g e

Move Delta Marker(s)Manually 6 f r o m94p a g e
Marker Functions b f r om95% a g e

Move Markerto Traceb f r o m9& a g e

Show MarkersinTable b f r om9 ag e

Peak Searcrb f r oml1lQ®age

Peak Configuraton 6 f r o m1Q3a g e

Peak Tableb f r omlQdage

=A =4 =4 -4 A4 A -4 -4 -4 - -
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Activating a Marker

There are two basic marker types, normal markers and delta
markers. Normal markers are used to measure the frequency/time
or amplitude o f a point on the trace. Delta markers are used to
measure the difference between a reference point and a selected
point on the trace.

Activate a Normal Marker

Operation 1. Press()> Select Marker[F1hnd select a
marker number.

Marker: 1-6

2. Press[F2] to turn the selected marker on.

3. PressNormal[F3]to set the selected marker to
the Normal type.

4. The display will show the marker on the trace
(centered by default) with the marker
measurement at the top of the display.

Maker 1D, Frequency, Amplitude

Marker

11 8 500MHz cnter 10.000MHz top 11.500MHz
W 30kHz BW 30kHz pan .3 000MHz Sweep 25.2ms

Frog 10000000 MHz
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Move Marker Manually

Operation

. Use the left/right arrow keys to @@©

. Use the scroll wheel to move the

. Alternatively, the numeric keypad

. Press> Select Marker[F1and select a

marker number.

move the marker one grid division.

marker in fine increments.

in combination with the F1~ F7
keys can be used to directly enter
the frequency of the marker
position.

Move Marker to Preset Locations

Description The key is used to move the selected
marker to a number of preset position s.
. Mkr>Center: Move to center frequency.
Functions

& Note

Mkr>Start: Move to start frequency.

Mkr>Stop:  Move to stop frequency.

Mkr>CF Step: Move to step frequency.

Mkr>Ref Lvl:  Move to reference level
amplitude.

When the key is used, the span and other
settings may be automatically changed.

92



GUWINSTEK BASIC OPERATION

Operation 1. Press> Select Marker[F1and select a
marker number.

2. Press and select a marker position:

Mkr>Center[F1]
Mkr>Statt [F2]
Mkr>Stop[F3]
Mkr>CF Step[F4]
Mkr>Ref LVI[F5]

Activate Delta Marker

Description Delta markers are marker pairs that measure
the difference in frequency/time and amplitude
between a reference marker and a delta marker.

When delta markers are activated, the reference
and delta marker appear at the position of the
selected marker, or in the center of the display
if the selected marker has not yet be activated.

The marker measurement is located at the top
ofthedisplay under the O0Onor m

measurement.
Delta Markers Ref: Reference marker, designated a%.
Delta: Delta marker, designated asqgl.
Operation 1. Press> Select Marker[FlLland select a

marker number.
2. Press[F2] to turn the selected marker on.

3. PressDelta[F4]>Delta[F1]to set the selected
marker to the Delta type.
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Move Delta Marker(s)Manually

Move Deltaor 1. Press( e )> Delta[F4]> MoveRefF2] to move
Reference Markel  the reference marker.

2. Press> Delta[F4]> MoveDelta[F3] to move
the Delta marker.

3. Move the selected marker in the same fashion
asa normal marker, see page92

Move Both 1. Presseither MovePair SparjF4] or Move Pair
reference and Center[F5]to move both markers at the same
delta marker time.

Move PairSpan: Sets the frequency span

between both markers.
The span can be positive
or negative:

1

<da +spanA (gl
1

qgl a -spanA <

Move PairCenter: Moves both markers at
the same time, keeping
the span betweenboth
markers even
throughout.

2. Move both markers in the same fashion as a
normal marker, see page92.
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Marker Functions

Marker Noise

Description The noise marker function calculates the
average noise level over a bandwidth of 1Hz,
referenced from the marker position.

Operation 1. Press()> Select Marker[F1hnd select a
marker number.

2. Press[F2] to turn the selected marker on.

3. PressNormal[F3]and then position the mar ker
to the desired location.

4. PressFunction[F5]>Marker Noisexnd turn
Marker Noise on.

5. The display will show the noise level
measurement at the top of the screen in
dBm/Hz.

Marker ID, Frequency, dBm/Hz

Marker

tor 10.000MHz £ 15.000MHz
W:3.0kHz  Span:10.000MHz weep 442ms
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Frequency Counter

Description The frequency counter function is used to make
accurate frequency measurements
Operation . Press(r)> Select Marker[F1and select a

96

marker number.

. Press[F2] to turn the selected marker on.

. PressNormal[F3 and then position the marker

to the desired location.

. PressFunction[F5]>Frequency Counter[FHnd

turn the counter function on.

. PressResolution[F2Jand set the resolution:

Auto: Automatically chooses
the best resolution.

Man: Allows the resolution to
be manually set.

Man Range: 1Hz, 10Hz, 100Hz, 1kHz

. The display will show the frequency

measurement at the top of the screen at the
selected resolution.

Frequency

Marker
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VSWR

Description The Voltage Standing Wave Ratio is the voltage
ratio between transmitted and reflected waves,
usually measured in RF electrical transmission
systems. The VSWRfunction will use the
Tracking Generator of the GSR9330 as
reference signal. See page234for more
information about the Tracking Generator.

Operation 1. Before starting a VSWR measurenent, the
tracking generator must be turned on and
normalized. If the TG has not been turned on
and normalized, the VSWR function will not be
available.

2. Connect the TG output directly to the RF input.

3. Press>Tracking Generator[F1]>TG[F1ip
toggle the tracking generator to on.

4. PressNormalize[F6]>Exe. Norm[F1io perform a
normalization.

5. Using a Return Loss Bridge (recommended
Goodwill Instek RLB -001), connect the DUT to
the TG output and the RF input of the GSP-9330
as shown in the below diagram.

GSP
TG RF
OUTPUT INPUT
RLB
DUT
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6. Press> Select Marker[F1and select a
marker number.

7. Press[F2] to turn the selected marker on.

8. PressFunction[F5]>VSWR[FJ to turn the
VSWR measurementon.

9. The display will show the VSWR measurement
at the top of the screen.

Marker 1D, Frequency, VSWR measurement

Move Marker to Trace

Description The Marker Trace function moves the selected
marker to any of the currently active traces.

Operation 1. Press> Select Marker[F1and select a
marker number.

2. Press[F2] to turn the selected marker on.
3. PressMore[F7]>Marker Trace[F1and choose a

trace to move the current marker to. Only active
traces can be selected.
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AutofF1]

TraceIF2]
TraceZF3]
TracegF4]
Trace4F5]

4. In the example below, marker 1 is set to Tracel
and marker 2 is set to Trace.

Marker 1, Trace 1

07:63  2014-07-06
1

Mk 8.00 MHz - 43.45 dBm
a8

tart 5.000MHz 10.000MHz p 15 000MHz
W 100kHz wlpokiz = 10.000MHz weep 17.9ms

Marker 2, Trace 2

Show Markers in Table

Description The GSP9330 has a Marker Table function to
show all the active markers and measurements
at once.

Operation 1. Press> More[F7]>Marker Table[F2and

turn the marker table on.

2. The display will split into two screens. The
bottom half will show the Marker Table with
the marker ID(normal, reference or delta), trace,
x-axis position (frequency/time) and the
amplitude of the marker.
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1:52  2014-07-06 (LX) Marker
k2

8.00 MHz - 91.95 dBm/Hz

5 DDOMHZ i 715 000MHz
W 100kHz ihiz weep 17.9ms

Marker Table

Peak Search

Move Marker to Peak

Description The key is used to find trace peaks.

Operation 1. Press> Select Marker[F1hnd select a
marker number.

2. Press>Peak Search[F1The marker will
move to the highest signal peak.

3. To continually search for the peak on each
sweep, press,>More [F7]>Peak Track[F1]
and setPeak Tracko on.
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Move Marker and Peak to Center

Description The Center function moves the marker to the
highest signal peak and moves the center
frequency to that peak. This function can be
used with the Next PeakNext Peak RightNext
Peak Lefand Min Searchpeak functions, see the
Search for Pealsgction on page101for details.

Operation 1. Press> Select Marker[F1and select a
marker number.

2. Press(dam)>Mkr>Center[F2]

& The span will not be changed.
Note

Searchfor Peaks

Description The key can be used to search for a
number of different peaks.

Next Peak: Searches for next highest

Peak Search peak visible on the display.

Next Peak Right: Searches for the next peak to
the right of the marker.

Next Peak Left:  Searches for the next peak to
the left of the marker.

Min Search: Searches for the lowest peak.
Operation 1. Press> Select Marker[F1hnd select a

marker number.

2. Press and select the type of peak you
wish to find.
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Example: e B Pesk e

MHz 18.68 dBm

Next Peak

Example:
Next Peak Right

MHz 18.68 dBm

Example:
Next Peak Left
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Peak Configuration

Description There are two peak search configuration
options: Peak Excursion and Peak Threshold.

Peak Excursion: Peak Excursion sets the
minimum value above the
peak threshold for which
peaks will be detected.

Peak Threshold: Peak threshold sets the
minimum threshold level for
the analyzer to detect peaks.
Any value above the Peak
Threshold + Peak Excursion
will be detected as a peak.

1
I Ex
cursion

)
Peak Excursion

Threshold

Operation 1. Press( e )>More [F7]

2. PressPeak Exarsion[F2]to set the excursion
level.

3. PressPeak Threshold[F3b set the peak

threshold.
Peak Excursion: 0~100dB
Peak Threshold: -120dB~+30dB
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Peak Table

Description The Peak Table function will display all peaks
(up to 10) that meet the peak configuration
settings. The amplitude and frequency for each
peak is listed.

Operation 1. Press(&am)>More[F7]>Peak Table[F5]

2. PressPeak Sort[F2hnd set the sorting type:

Freq: Sart by frequency in
ascending order.
Amp: Sort by amplitude in

ascending order.
3. PressPeak Table[F1p turn the peaktable on.
4. The display splits in two. The bottom screen

shows the peak table with the peak marker ID,
X-axis position and amplitude.

Peak markers

104



GUWINSTEK BASIC OPERATION

& Note all that the markers for the Peak Table

Note function are all marked
purple so they can be distinguished from the other
markers.
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Display

The Display key configures the basic display settings as well as
setting up the display mode (spectrum, spectrographic,
topographic) and the split screen modes.

Adjusting the LCD Brightness

Description The LCD brightness levels can be adjusted to
three pre-set levels.

Operation 1. Press(®# )> LCD Brightness[F2}o toggle the
display brightness:
Hi: High brightness
Mid: Medium brightness
Lo: Low brightness

Turning the LCD Backlight Off

Description The LCD backlight can be turned off to
preserve power or to prol ong the lifetime of the
LCD display when not in use.

Operation 1. Press(>#» )> LCD BacklighfF3] and turn the
LCD backlight off .

2. When the backlight is off, press any function
key to turn the LCD backlight b ack on.
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Setting a Display Line (Reference Level Line)

Description The Display Line function is used to super -
impose a reference level line over the traces.

Operation 1. Press(®»= )> Display LindF4] to turn the
display line on.

2. Set the display line level and unit.

Example:

Display line

10.000MHz p 15.000MHz
W:300Hz  Span:10.000MHz woop4.33s

DisplayLine:- 23.00 dBm

Display line set at50dBm

Using theVideo Out Port

Description The GSP9330 has a dedicatedDVI terminal to
output the display to an external monitor. The
video output is always on.

Output resolution 800 x 600(fixed)

Operation 1. Connect an external monitor to the rear panel
DVI terminal.
DVI-1

00000000 opo
00000000 Sl
© Doooooog Bie ©
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Settingthe DisplayMode

Description

The GSP-9330 has three different display modes
for viewing : spectrum, spectrograph and
topographic. It is also possible to view the
spectrum with the spectrographic or
topographic views using a split screen.

Spectrum Default display mode.

Spectrogram Useful for viewing
frequency or power in
the time domain.

Topographic Useful for observing the
frequency of events with
a trace.

Operation

. Press>Window SetufF1] and select the

display mode:

Spectrum[F1]:
Spectrogram[F3]:
Topographic[F4]:
Spectrogram+SpectrumfF5]:
Topographic+Spectrum/[F6]:

& Note

The same trace isised on thetop and bottom for
the Spectrogram+Spectrum and
Topographic+Spectrum modes.
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Example o et B oispay
Spectogram :

The Spectrogram view shows signals in both
the frequency and time domain. The X-axis
represents frequency, the Y-axis represents time
and the color of each point represents the
amplitude at a particular fr equency & time

(Red = high A dark blue = low) .

Each new trace is shown at the bottom of the
display and older traces are pushed up toward
the top of the display until they are removed
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13:42119  2014-05-28

Topographic Scale 10

000dBm At 10.0d8 Topog

tart 79, 100MHz enter 79.595MHz Stop 80.090MHz
W 10kHz W 10kHz 1 990.000kHz p 63 2ms

The topographic view shows the frequency of
events. The topographic view is useful for
observing smaller signals that have been
overpowered by stronger signals or to easily
observe intermittent events. Color is used to
represent the frequency of an event. Red
represents a high frequency of occurrence,
while blue represents events that occur rarely.

Spectrogran 04.04.55  2014-
+Spectrum AR

10dB/
-20.00dBm__Att 10.0dB

1.000GHz top 1.000GHz
pan 100,000kHz weep-0.83m

Displays both spectrographic and spectrum
views of the signal.
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13:44.00  2014-05-28

Topographic
+Spectrum

tart 79 100MHz
REW 10kHz

79 595MH top B0.090MHz
weep 63 2ms

z
BW 10kHz in 990, 000kHz

Displays both topographic and spectrum views
of the signal.

Spectrogran and Topographic Markers

Description The Spectrogram and Topographic display
view can also use markers and delta markers to
mark the frequency and amplitude of po ints of
interest. This function is particularly useful as it
allows you to make delta measurements both in
the frequency and time domain.

Operation 1. When in the Topographic view (single or split
screen), press TopographidMarkerand turn on.

2. When in the Spectrographic view (single or
split screen), pressSpectrogram Markeand turn
on.

3. To set the reference marker, presRef.[F2]>X
Axis[F1] and set x-axis position (frequency).

4. PressY Axis[F2] and the set the y-axis position
(amplitude).
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The frequency and amplitude information will be
displayed on the remaining function keys:

Frequency[F3] Marker frequency
Amplitude[F4] Marker Amplitude.
Time[F4] Time relative to the start

of the sweep.

5. To set the delta marker, pressReturn[F7]
>Delta[F3]>X Axis[F1] and set the x-axis
position of the delta marker (frequency).

6. PressY Axis[F2] to set the y-axis position of the
delta marker (amplitude).

The frequency and amplitude delta will be
displayed on the remaining function keys :

Frequency[F3] Position of the delta
marker.

AmplitudefF4] Amplitude of the delta
marker.

7imefF4] Time delta

1 / TgmelF5] Frequency delta
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Example Reference Marker

314.500MHz
10kHz W 10kHz

Point:513

Ref. marker and Delta marker
positions/ measurements

Spectrogram view is shown as an example

Split Spectrum View

Descrption The split spectrum view is able to view two
different sweep ranges on the display at the
same time using a split screen view. The top
and bottom view can have independent sweep
ranges, amplitudes, spans and other sdtings.
However only one split screen (top or bottom)
can be swept each time.

Operation 1. Press(_o=» )>Window SetujF1]>Split
SpectrunfiF2]>Active Win[F1] to activate the
upper split screen

2. Presdng Active Win.[F1]will toggle the sweep
between the upper and lower screen.

3. PressAlternate Sweg|p-2] for the analyzer to
alternate the sweep between theupper and
lower screen at the end of each sweep.
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& No operations can be performed in alternate
Note sweep mode.

After exiting the sfit spectrum view, the analyzer
will use the settingsfrom the active windowThe
settings for theinactivescreen will be retained for
the next time that split spectrum view is used.

Example 23:44:30  2014-07-06 Display

10d8/
0.00dBm __Ai1 10.0d8

T 1.500¢
1MHz v iz 1-3.000GHz
1048/

27.00dBm _ Att 37.00d8

311 5 000MHz 70.000MHz
100kHz W 100kHz 10.000MHz
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System Settings

System Informaion

Description The System Information displays the following:
Serial Number Installed Options
Version: Calibration Date
Software LOI
Firmware RF
File sys TG
RF DNS Hostname
TG MAC Address
DSP LXI Pasword
Wordlist
Core
Operation 1. Press(®==n)>System Information[F1{o bring up

a list of the system information.

Error Messages

Description You can view error messages that are in the
error queue by message number, description
and time. All errors from the system error
queue are logged when operating the analyzer.
For a list of the error messages please seehe
programming manual.

Operation 1. Press>Err0r messag[F2]to bring up the
error message table.

2. PressPrev Page[F2hnd Next Page[F3to
navigate through each page of the error list.
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3. PressClear ErrorQueue[F6lto clear the error
messages from the list.

Set the System Language

Description The GSP9330 supports a number of languages.
The system language sets the soft menu keys to
the selected language.

Operation 1. Press>Language[F3]and choose the
system language.

Set the Date and Twe

Operation 1. Press(®=n)>Date/Time[F4]

2. PressSet Date[F1}o set the date:

Year[F1] Sets the year.
Month{FZ2] Sets the month.
Day[F3] Sets the day.

3. PressSet Time[F2}o set the system time:

HourfF1] Sets the hour (24hr).
Minute[F2] Sets the minute.
Second[F3] Sets the second.

4. The system time and date will be shown at the
top of the display.
Time, Date
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Display the Date and Time on the Screen

Description Enables or disables the date and time on the
screen.
Operation 1. Press(s=n)>Date/Time[F4]>Clock[F4and turn

the clock display on or off.

Using the WakedJp Clock

Description The GSP9330 has a wake-up clock to allow the
spectrum analyzer to automatically turn on at a
set time.

Operation 1. Press(®=n)>Date/Time[F4]>WakeJp Clock[F3]
and set the following parameters :
SelectClock[F1] Choose a wakeup clock

a~7.
State[F2] Turns the selected clock
on/off.
HourfF3] Set the wake-up hour
Minute[F4] Set the wake-up minute.

Remea Single[F5] Set the wake-up clock to
repeat or single.

& Only single days can be configured for the wake
Note clock.
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Alam Output
Description Allow sthe pass/fail output to be output via the

ALARM OUT port.

Output: Open collector

+V
kS
Alarm Out
BNC Vo

Operation 1. Press>AIarm Output[F6] and toggle the

ALARM OUT port on or off.
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Preset

The Preset function loads either factory default states or the user
defined states d depending on the Preset configuration settings.

1 Using the PresetKeyb f r omll®age

9 Save the User Preset Settings f r o ml1l9a g e
9 Preset Type Settings f r oml20age

9 Power on Preset Settingsb f r om120a g e

Using the Preset Key

Description The key loads the factory default state or
user-defined preset settings. See the Preset
Type Settings on page119to set the type of
preset settings that are loaded.

Factory Preset The factory default settings are listed on page
285
Operation Press(®=) to load the preset settings.

Save the User Preset Settings

Description The user-defined preset settings can be created
by saving the current state asthe user-defined
preset settings.

Operation Press>Pwr On/Preset[F5]>Save User
Preset[F3}o save the current state as theUser
Presetsettings.
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Preset Type Settings

Description Each time the (P==) key is pressed, a set of
preset configuration settings are loaded. The
preset configuration settings can be either the
factory default settings or the user-defined
settings.

Operation 1. Press(s=n)>Pwr On/Preset[F5]PresefType[2]
and choose the preset type:

User PresetfF1]
Factory PresetfF2]

Power on Preset Settings

Description When the spectrum analyzer is turned on,
either the preset configuration settings are
loaded (default) or the configuration settings
that were used before the instrument was
turned off.

Operation 1. Press(s=n)>Pwr On/Preset[F5]>Power On[F1]
and choose the power on settings

Power On: Last, Preset

& See Preselype Settings on pag85for details on
Note the preset conditions.

The last preset conditions cannot be loaded if the
instrument wasnot powered down correctlthe
last time it was usedPlease see page9 for
details.
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Limit Line Testing.......coovviiiiiii e 222
Creating a Limit (Point by Point)..............cccvvveee 222

Creating a Limit (from Trace Data).................... 224

Creating a Limit (from marker data).................. 225

Delete Limit Lin@.........cccveeveeriiiceceecienen, 226

Pass Fail Testing..........cccceevvviemrecaiieeenne 227

ST =0 101> o o = P 229
Editing a Sequence............cccceovveeeeenes 229

Running a Sequence...........ccoocvveeeeeeeaeen 233

Tracking Generator..........ccooooviiiiiiicien e, 234
Activate Tracking Generatat................... 234

Normalize the Tracking Generatat.......... 235

Power Meter.......coviiiii e 239
Activating Power Meter Mode................. 239

Data Logging Power Mg Measurements241

DemMO Kili.uieieiciie e 244
Amplitude Shift Keying..........ccccoevnvveenn. 244

Frequency Shift Keying...............cccceeee. 246
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Measurement

This section describes how to use the automatic measurement
modes. The GSR9330 includes the following measurements:

ACPRB froml2bage

OCBW b frolg8 page

AM Analysisb f r oml1l29age

FM Analysisb f r oml3age

AM/ FM Demodul ati oMOBb from page
ASK Measurementldb from page

FSK Measurementld® from page
2FSK Measurementib5b from page
Phase Jitteb p aldp®

SEM measurementb f r omlgiage

TOI measurementl7/9s from page

CNR/ CSO/ CTB measuremé8it B from pag:¢
Har monic Measuremd8vt b from page
N dB measuremeni9b from page
P1dB Measuremenfi9lb from page

= =4 -4 -4 -4 -4 a8 a2 _a _4a _9a -4 - -2 -2 -2

Il Q Anal ysi sB98f rom page

Channel Analysi©verview

Description Channel analysis measurement indudes ACPR
(adjacent channel power) and OCBW (occupied
bandwidth) measurements.
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Parameters Channel bandwidth ~ The frequency
bandwidth the target
channel occupies.
Range:

Between 0Hz~3.25GHz
(OHz excepted)

Channel Space The frequency distance
between each main
channel.

Range:
Between OHz~3.25GHz

Adjacent channel The frequency
bandwidth 1 & 2 bandwidth the adjacent
channels occupy.
Range:
Between OHz~3.25GHz
(OHz excepted)

Adjacent channel offseThe frequency distance
1~3 between the adjacent
channels and main
channel.
Range: 1
Between OHz~3.25GHz
(OHz excepted)

OCBW% The ratio of occupied
bandwidth to the
amount of power
consumed.
Range: 0% to 100%, 0.1%
resolution.
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ACPR

Description Adjacent channel power refers to the amount of
power leaked to the adjacent channel from the
main channel. This measurement is a ratio of
the main channel power to power in the
adjacent channel.

Example

ADJ ADJ ADJ
CH3CH2 CH1 | CHBW|CH1 CH2 CH3

Offset 1&— |
Offset 2k——
Offset 3
Channel spacing

To next main
channel

Operation: 1. Press> Channel Analysis[F1]>ACPR[F2]

Setting up the and turn ACPR on.

main channel . .
1 Any other measurement mode will automatically k

disabled.

2. The display splits into two screens. The top
screenshows the main channel, adjacent
channels and their corresponding limits. The
bottom screen shows the ACPR measurement
results in real time.
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Channel power
results

3. Press> Channel Analysis[F1]>ACPR
Setup[F1]>and set the following:

Main CHBW/[F1] Set the bandwidth of the
main channel.

Main CH H LimitfF2] Set the low limit for the
main channel.

Main CH LimitfF3] Set the high limit for the
main channel

CH SPC[F4] Specify the channel
spacing
Operation: 1. PressADJCH Setup[F5lto setup the adjacent
Setting up the channels:
adjacent . )
channel(s) Select AdjCfF1] Choose an adjacent

channel number: 1,2, 3

[F2] Toggle the selected
channel on/off.
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ADJCHBWIF3] Choose the bandwidth of
the selected channel.

ADJCH OffsetfF4] Set the adjacentchannel
offset.

ADJCH HLimitfF5]  Set the adjacent channel
high limit.

ADJCH LLimitfF5] Set the adjacent channel
low limit.

2. Repeatthe above steps for the otheradjacent
channels, if needed.

Move Channels 1. Press> Channel Analysis[F1hand press
Up/Down the following to move to another channel :

Channel Move Up[Fb Next main channel.

Channel Move Previous main channel.
Down[F6]

& The channel space (CH SPC) parameter
Note determines where the next main channel is
located.

Rem(_)\_/e 1. Press> Channel Analysis[F1]>ACPR
Definitions Help Setup[F1]>Def. Helgo toggle the Definitions
Help on or off.
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ocBw
Description Occupied bandwidth measurements are used to
measure the power of the occupied channel as a
percentage to the power of the channel.
Example
%
Operation: 1. Press(ten)> Channel Analysis[F1]©CBW]FA]
Setting up the and turn OCBW on.

main channel . .
1 Any other measurement mode will automatically k

disabled.

2. The display splits into two screens. The top
shows the channel bandwidth . The bottom
screen shows theOCBW measurement results
in real time.

CH BW

Channel power and total power result
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3.

PressOCBW Setup[F3}o enter the OCBW
setup:

CHBW[F1] Set the channel
bandwidth.

CH SPCIF2] Set the channel space
between main channels.

OCBW%[F3] Set the % of the OCBW
to CHBW.

Move Channels 1.
Up/Down

Press> Channel Aralysis[F1]and select
Channel Move Up[F5] Next main channel.

Channel Move Previous main channel.
Down[F6]

& Note

AM/FM Analysis

Thechannel space (CH SB) parameter
determines where the next main channel is
located.

The CH SPC parameters from the ACPR and
OCBW setps are independent.

AM Analysis

Description When amplitude modulation is turned on, the
input signal is centered on the center frequency
and the span is automatically set to zero-span.
AM Depth: Current, Min, Cent, Max

Measurement

items Mod. Rate: Current, Min, Cent, Max
Carrier Pwr: Current, Min, Cent, Max

Carrier Freq Offset:  Current, Min, Cent, Max
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SINAD: Current, Min, Cent, Max
Operation: 1. Set the center frequency to the carrier frequency
configuration (page 41).

2. Press(ten®)> Demod[F2]>AM Analysis[F1]>AM
AnalysigF1] and turn AM analysis on.

1 Any other measurement mode will automatically k
disabled.

3. The display splits i nto two screens. The top
shows the AM waveform in the time domain.
The bottom screen shows the AM
measurement.

AM waveform

AM modulation
measurements

4. PressSetup[F2]3F Bandwidth[FLl] and set the
Intermediate frequency bandwidth.

1 Setwith adequate bandwidth to @@mmodate
spectrum contained in the carrier.
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5. PressLPF[F2] to set the low pass filter
frequency, alternatively the frequency can be
set to bypass

AM Signal Frequency (Hz)

Selectable bandwidth of LPF (Hz)
(78,125156,25078,125 52,083 39,063 31,250
(89,06378,125 39,063 26,042 19,531 15,625
(19,53139,063 19,531 13,021 9,766 7,813
(7,813 15,625 7,813 5,208 3,906 3,125
(8,906 7,813 3,906 2,604 1,953 1,563
1,953 3,906 1,953 1,302 977 781
or81 1,563 781 521 391 313
91 781 391 260 195 156
G195 391 195 130 98 78
o8 156 78 52 39 31
B9 78 39 26 20 16
@0 39 20 13 10 8

0] 16 8 5 4 3

6. PressTime Axis [R3] to set horizontal axis

parameters:

Ref. alue[F1] Sets the starting ime on
the time axis.

Ref. Pos[FZ2] Shifts the waveform X
number of grid
subdivisions.
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Scale/DIvV[F3] Sets the grid division
scale when Auto Scale is
Off.

Auto ScalefF4] Toggles auto-scaling
on/off.

7. PressDepth Axis[H4] to set depth (vertical)

parameters:

Ref. Value[F1] Offsets the reference
position as a percentage
of the vertical scale/div.

Ref.Pos[F2] Sets the reference
position of the waveform
on avertical grid
subdivision (1:10).

Scale/DIvV[F3] Sets thevertical grid
division scale when
Aut o Scale is Off.

Auto ScalefF4] Toggles auto-scaling

execution.

8. PressSquelch[F6}o set carrier squelch level.
The squelch setting will suppress unwanted
noise of a certain level.

Operation: 9. PressAF Trigger[F5]>Trigger Setup[R] to set the
trigger triggering conditions:

configuration ) o
Edge Slope[F1] Sets the trigger to rising

or falling edge.
Trigger Mode[FZ2] Sets the triggering mode:

Nor.: Normal trigger
Sgl.: Single trigger
Cont.: Continuously
trigger
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Trigger Level[F3] Sets the trigger level & a
percentage of the depth.
(The displayed level will
only remain for a few
moments)

Trigger Delay[F4] Sets the trigger delay
time:
0 to 1ks

10.PressReturn[F7] to return to the AF Trigger
menu and to set the remaining trigger options:

FreeRunff] Disables the trigger, this
is the default setting.

Start Time[F3] Sets the start time for the
x-axis for the AM
waveform in the top -half
of the screen.

Stop Time[F4] Sets the stop time for the
x-axis for the AM
waveform in the top -half
of the screen.

Action Now[F5] Turns FreeRun mode off
and uses the user
defined trigger settings.

& The MAX and MIN measurements are held until
Note higher or lower values are found. To reset the M/

and MIN measurements, pres>

Demod[F2]>AMAnalysis{F1]>Min/Max Reset[F3].

AM Pass Fail Testing

Description The Limit Edit function puts a pass limit on the
AM depth, carrier offset and carrier power.

AM Depth: 5% ~ 95%

Maaciiramant
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Range Carr. Offet: 1Hz ~ 400kHz
Carrier Power: -120dBm ~ 30dBm
Operation: . Press (14n%)> Demod[F2]>AM Analysis[F1]>

configuration

Limit Edit[F5] and set the limits.

AM DepthF1] If the measured depth is
above this limit, it will be
judged as Fail.

Carr. OffsetfF2] If the measured carrier

offset is above this limit,
it will be judged as Fail.

Carr. Power[F3] If the measured carrier
power is above this limit,
it will be judged as Fail.

. PressPass/FaillTestand turn Pass/Fail on.

. The AM M easurement area in the bottom half

of the screen will now include Pass/Falil
indicators for the AM depth, carrier offset and
carrier power.

Pass:@ Fail: ﬁ

Example
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FM Analysis

Description When frequency modulation is turned on, the
input signal is centered on the carrier frequency
and the span is automatically set to zero-span.
Freq. Deviation: Current, Min, Cent, Max

Measurement

items Mod. Rate: Current, Min, Cent, Max
Carrier Pwr: Current, Min, Cent, Max
Carrier Freq Offset:  Current, Min, Cent, Max
SINAD: Current, Min, Cent, Max

Operation: 1. Set the center frequency to the carrier frequency

configuration (page 41).

2. Press> Demod[F2]*+M Analysis[F2]>FM
AnalysigF1] and turn FM analysis on.

1 Any other measurement mode will automatically k
disabled.

3. The display splits into two screens. The top

shows the FM waveform in the time domain.
The bottom screen shavs the FM measurement.
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FM waveform

7 315.000MHz

FM modulation
measurements

4. PressSetup[F2]3F Bandwidth[Fl] and set the
Intermediate frequency bandwidth. (10kHz,
30kHz, 100kHz, 300kHz, 1MHz, )

1 Set with adequate bandwidth to accommodate
spectrum contained in the carrier.

5. PressLPF[F2] to set the low pass filter
frequency, alternatively the frequency can be
set to bypass

FM Signal Frequency (Hz)

Selectable bandwidth of LPF (Hz)

07 8 ,156,25078,125 52,083 39,063 31,250
039,178,125 39,063 26,042 19,531 15,625
01 9,39,063 19,531 13,021 9,766 7,813
07, 815,625 7,813 5,208 3,906 3,125
03, 97,813 3,906 2,604 1,953 1,563
01, 93,906 1,953 1,302 977 781
OBl 1,563 781 521 391 313
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0391781 391
0195391 195
078 156 78
039 78 39
020 39 20

08 16 8

260 195 156
130 98 78
52 39 31
26 20 16
13 10 8

5 4 3

6. PressTime Axis[F3] to set horizontal axis

parameters:

Ref. Value[F1]

Ref. Pos[FZ]

Scale/Div{F3]

Auto Scale[F4]

Sets the starting time on
the time axis.

Shifts the waveform X
number of grid
subdivisions.

Sets the grid division
scale when Auto Scale is
Off.

Toggles auto-scaling
on/off.

7. PressDeviation Axis[F4] to set deviation

(vertical) parameters:

Ref. Value[F1]

Ref.Pos[F2]

Scale/Div{F3]

Auto Scale[F4]

Offsets the reference
position (in frequency).

Sets the reference
position of the waveform
on avertical grid
subdivision (1:10).

Sets thevertical grid
division scale.

Toggles auto-scaling
execution.
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Operation: 8. PressAF Trigger[5]>Trigger Setup[R)] to set the
trigger triggering conditions:

configuration . -
Edge Slope[F1] Sets the trigger to rising

or falling edge.
Trigger Mode[F2] Sets the triggering mode:

Norm.: Normal trigger
Sgl.: Single trigger
Cont.: Continuously
trigger

Trigger Level[F3] Sets the trigger level as a
frequency. (The
displayed level will only
remain for a few
moments)

Trigger Delay[F4] Sets the trigger delay
time:
0 to 1ks

9. PressReturn[F7] to return to the AF Trigger
menu and set the remaining triggering options:

FreeRunfF1] Disables the trigger, this
is the default setting.

Start Time[F3] Sets the start time for the
x-axis for the FM
waveform in the top -half
of the screen.

Stop Time[F4] Sets thestop time for the
x-axis for the FM
waveform in the top -half
of the screen.

Action Now[F5] Turns FreeRun mode off
and uses the user
defined trigger settings.
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& The MAX and MIN measurements are held until
Note higher or lower values are found. To resbe MAX

and MIN measurements, pres>

Demod[F2]>FM Analysis[F1]>Min/Max ResetfF3,

FM Pass Fail Testing

Description The Limit Edit function puts a pass limit on the
FM deviation, carrier offset and carrier power.

FrequencyDeviation: 40Hz ~ 400kHz, 1Hz

Measurement measurable

Range
Carr. Offset: 1Hz ~ 400kHz
Carrier Power: -120dBm ~ 30dBm

Operation: 1. Press (t#n@)> Demod[F2]:FM

configuration Analysis[F2]>Limit Edit[F5] and set the limits.
FM DeviationfF1] If the measured

deviation is above this
limit, it will be judged as
Fail.

Carr. OffsetfF2] If the measured carrier
offset is above this limit,
it will be judged as Fail.

Carr. Power[F3] If the measured carrier
power is above this limit,
it will be judged as Fail.

2. PressPass/FailTes{F6] and turn Pass/Fail on.
3. The FM Measurement area in the bottom half of
the screen will now include Pass/Fail indicators

for the FM deviaton, carrier offset and carier
power.
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Pass:@ Fail: E

EXampIe e 10:23:38  2016:01-14

le § 18kHz Al 10.098

7315 000MHz

Pass/ Fail
judgments
AM/FM Demodulation
Description The GSP9330 has a convenient AM/FM

demodulation function to tune into AM or FM
broadcast signals and listen to the demodulated
basebandsignals using the ear phone out

socket.
Operation: 1. Set the center frequeng to the desired FM/AM
Setup carrier frequency. See page41for details.

2. Set the span to zero. See pagd6 for details.
3. Set the Preamp to Auto. See page0.

4. Connect an antenna to the RF input.

Connection Connect headphones or a speaker ()
to the phone output port. )

Operation 1. Press(t¢n)> Demod[F2]>Sound[F3]>Ear Phone
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Out[F1] and turn the ear phone out on.
2. PressVolume[F2]to set the volume output:

Volume: 0~15, default 7

3. PressDigital Gain Control[F3]to change the
gain:

Gain: 0~18dB, 6dB step

4. PressDemod Type[F4{o choose AM or FM
demodulation.

ASKMeasurement

Description The ASK function can be used to analyze ASK
signals. It can either display the demodulated
waveform or the symbols encoded in the signal.
Manchester or Miller line codes can also be

decoded.
AM Depth: Current, Min, Cent, Max
Measurement
items Mod. Rate: Current, Min, Cent, Max
Carrier Pwr: Current, Min, Cent, Max
Carrier Freq Offset:  Current, Min, Cent, Max
SINAD: Current, Min, Cent, Max
Operation: 1. Set the center frequency to the carrier frequency
configuration (page 41).

2. Press> Demod[F2]>ASK[F4]>ASK
Analysis[F1]and turn ASK Analysis on.

1 Any other measurement mode will automatically k
disabled.
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3. The display splits into two screens. The top
shows the ASK waveform in the wave view
(time domain waveform) or the symbol view .
The bottom screen shows the ASK
measurements and Pass/Fail test results.

Wave view

}
10:23.16

At 10.008

315.000MHz

ASK measurements

4. PressBit Rate[F2]and set the Bit rate of the ASK
signal.

Display View 5. To toggle the top half of the screen between the
Symbol view or Wave view, press
More[F6]>View[1]>Symbol[F1]or
More[F6]>View[1]>Wavdorm[F2].

6. If the View is set to Wavdorm, press
AXxis[F4]>Time Axis [F1] to setthe horizontal
axis parameters:

Ref. Value[F1] Sets the starting time on
the time axis.
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Ref. Pos[F2] Shifts the waveform X
number of grid
subdivisions.

Scale/Di/fF3] Sets the grid division
scale when Auto Scale is
Off.

7. PressDepth Axis[F2] to set depth (vertical)

parameters:

Ref. value[F1] Offsets the reference
position as a percentage
of the vertical scale/div.

Ref.Pos[F2] Sets the reference
position of the waveform
on a vertical grid
subdivision (1:10).

Scale/Div[F3] Sets the vertical grid
division scale when
Auto Scale is Off.

Auto Scale[F4] Toggles auto-scaling

execution.

Configuration: 8. PressPreamble/Sync[F5f any preamble or sync
Preamble/Sync bits or words are configured:

Preamble/Syncf[F1] Toggle to On to activate
the preamble/sync
function.

Preamble BitgF2] Enter the number of
preamble bits asinteger:
0to 16

Sync Bits[F3] Enter the number of sync
bits asinteger: 0 to 16
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Sync Words[FH Enter the sync word in
hexadecimal: 0000 to
FFFF

Operation:
AF trigger
configuration

144

. PressMore[F6]>Trigger[F2]>to set the

AF(ASK/ ESK) triggering conditions:

Free RunfF1] Disables the trigger, this
is the default setting.

Trigger Condition[F2]> Sets the RF trigger level:

RFTrigger/F1] -80 to +16dBm
Trigger Condition{F2]> Sets the external trigger
Ext.Edge[F2] slope:

Pos, Neg.
Trigger Condition{F2]> Sets the video trigger
Video Edge[F3] slope:

Off, Pos, Neg.

Trigger Mode[F3] Sets the triggering mode:
Norm.: Normal trigger
Sgl.: Single trigger
Cont.: Continuously

trigger

Trigger Delay[F4]>  Sets the trigger delay
time:
0 to 1ks

Action Now[F5] Turns FreeRun mode off

and uses the user
defined AF Trigger
settings.

PressAction Now[F5]to
manually trigger.

Trigger Setup[F6] When the Single trigger
mode succeeds, ths
menu will be available.
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Trigger Setup[F6]>Sta/Enter the position of the

Bits start bit as integer: 0 to
400.

Trigger Setup[F6] StopEnter the position of the

Bits stop bit as integer: 0 to
400.

& The trigger icon will be replaced wit/REEEE
Note the AF trigger when the AF trigger il
used:

Symbol setup  10.PressView[F1]>Symbol Setup[F3]>Decoding[F1]
to set the line decoding method. The decoded
data can be seen when in theSymbolor

WaveformView:

None[F1] No line decoding of
data.

Mifler[F2] Miller decoding (aka.
Delayed Encoding).

Manchester Manchester encoding

Encoding[F3] (aka. Phase Encoding).

D_Manchester Differencial Manchester

Encoding[F4] encoding (aka. Phase
Encoding).

Bi-Phase[F5] Bi-Phase Encoding (aka.
Phase Encoding)

& Miller Encoding Definition:
Note Miller encoding wisel e
transition in the midd

encoded the same as the previous bit. This mear
that only a E1é causes
high or low.
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Example: Data period
1 <> |
Original data
0
Miller H
encoded data L

Manchester Encoding Definition:

Manchester encodingencode a E1é or
each transition in a data period. The Manchester
definition used for the GSP®330 uses a low to higl

transition to indicate
transition to indicate
Example: Data period

| |
Original data ‘ ‘

Manchester H
encoded data L

11.PressView[F1]>Symbol Setup[FZDecode
invert[F2] to invert decode of decoding.

12.PressView[F1]>Symbol Setup[F3]>Format[F3b
set the format for the decoded data (Binary or
Hexadecimal).
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ASKPass Fail Testing

Description The Limit function puts a pass limit on the AM

depth, carrier offset and carrier power.

. 0f ~ 0,

Measurement AM Depth: 5% ~ 95%
Range Carr. Offset: 1Hz ~ 400kHz

Carrier Power: -120dBm ~ 30dBm
Operation: 1. Press (ten@)>Demod[F2]>ASK[F4]>
configuration More[F8]>Limit Edit[F4] and set the limits.

AM Depth/H] If the measured depth is
above this limit, it will be
judged as Fail.

Carr. OffsetfE] If the measured carrier

offset is above this limit,
it will be judged as Fail.

Carr. Power[B] If the measured carrier
power is above this limit,
it will be judged as Fail.

Compare ValuesfF4] Compare the input value
Compare Number[{F5] Number of consecutive

comparison

2. PressReturn[F7]to return to the previous
menu.

3. PressPass/FaillTes{F5] to toggle the pass/fail
testing on.

4. The ASK Measurement area in the bottom half
of the screen will now include Pass/Fail
indicators for the AM depth, carrier offset and
carrier power.
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Pass:@ Fail: E

Example e 1019109 2016-01-14

Al1 10.0d8

315.000MHz

Pass/ Fail
judgments
FSK Measurement
Description The FSK function can be used to analyze FSK

signals. It can either display the demodulated
waveform or the symbols encoded in the signal.
Manchester or Miller line codes can also be

decoded.
Freq Deviation Current, Min, Cent, Max
Measurement
items Mod. Rate: Current, Min, Cent, Max
Carrier Pwr: Current, Min, Cent, Max
Carrier Freq Offset:  Current, Min, Cent, Max
SINAD: Current, Min, Cent, Max
Operation: 1. Set the center frequency tothe carrier frequency
configuration (page 41).

2. Press> Demod[F2]+SKF5]>FSK
Analysis[F1]and turn FSKanalysis on.
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1 Any other measurement mode will automatically k

3.

4.

disabled.

The display splits into tw o0 screens. The top
shows the demodulated FSK waveform in the
wave view (time domain waveform) or the
symbol view . The bottom screen shows the
FSK-specific measurements and pass/fail
results.

Wave view

315.000MHz

FSK demodulation
measurements

PressBit Rate[F2]and set the Bit rate of the FSK
signal.

IF Bandwidth 5.

PressIF BandwidtiF3] to set the frequency
deviation band for the FSK signal:

IF BandwidtifF1] 10kHz, 30kHz, 100kHz,
300kHz, 1MHz.

Display View 6.

To toggle the top half of the screen between the
Symbol view or Wave view, press
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More[F6]>View[F1]>Symbol[F1]or
More[F6]>View[F1]>Waveorm[F2].

7. If the View is set to Wavdorm, press
Axis[F4]>Time AxigF1] to setthe horizontal axis

parameters:

Ref. Value[F1] Sets the starting time on
the time axis.

Ref. Pos[F2] Shifts the waveform X
number of grid
subdivisions.

Scale/DIvV[F3] Sets the grid division
scale when Auto Scale is
Off.

8. PressDeviation Axis[F2] to set deviation
(vertical) parameters:

Ref. Value[F1] Offsets the reference
position (in frequency).

Ref.Pos[F2] Sets the reference
position of the waveform
on a vertical grid
subdivision (1:10).

Scale/Div[F3] Sets the vertical grid
division scale when
Auto Scale is Off.

Auto ScalefF4] Toggles auto-scaling
execution.
Configuration: 9. PressPreamble/$nc[F5]if any preamble or sync

Preamble/Sync bits or words are configured:

Preamble/Sync[F1]  Toggle to On to activate
the preamble/sync
function.
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Preamble Bits[F2] Enter the number of
preamble bits as integer:

0to 16
Sync Bits[F3] Enter the number of sync
bits as integer: 0 to 16
Sync Words[F4] Enter the sync word in
hexadecimal: 0000 to
FFFF
Operation: 10.PressMore[F6]>TriggeF2] to set the AF
AFtrigger (ASK/FSK) triggering conditions:
configuration . . .
Free RunfF1] Disables the trigger, this

is the default setting.

TriggerConditionfF2]> Sets theRF trigger level :

RF TriggelFl] -80 to +16dBm
TriggerConditiorfFZ]> Sets theexternal trigger
ExtEdgdéFZ] slope:

Pos, Neg.
Trigger Condijtion{F2]> Sets the video trigger
Video Edge[F3] slope:

Off, Pos, Neg.

Trigger Mode[F3] Sets the triggering mode:
Norm.: Normal trigger
Sql.: Single trigger
Cont.: Continuously
trigger

Trigger Delaj4] Sets the trigger delay
time:
0to 1ks
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Action Now/[F5] Turns FreeRun mode off
and uses the user
defined AF trigger
settings.

PressAction Now[F5] to
manually trigger.

Trigger Setup[F6] When the Single trigger
mode succeeds, this
menu will be available.

Trigger Setup[F6]>Sta/Enter the position of the

Bits start bit as integer: 0 to
400.

Trigger Setup[F6]> StoEnter the position of the

Bits stop bit as integer: 0 to
400.

& The trigger icon will be replaced wit/lEEE]
Note the AF trigger when the AF trigger il
used:

Symbol setup  11.PressView[F1]>SymbolSetup[F3]>Decoding[F1]
to set the line decoding method. The decoded
data can be seen when in theSymbolor

WaveformView:

None[F1] No line decoding of
data.

Miller[F2] Miller decoding (aka.
Delayed Encoding).

Manchester Manchester encoding

Encoding[F3] (aka. Phase Encoding).

D_Manchester Differencial Manchester

Encoding[F4] encoding (aka. Phase

Encoding).
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Bi-Phase[F5] Bi-Phase Encoding (aka.
Phase Encoding)
& Miller Encoding Definition:
Note Milerencodi ng wi | lapkasec o d
transition in the midd

encoded the same as the previous bit. This mear
that only a E1é causes

high or low.
Example: Data period
1 |
Original data
0
Miller H
encoded data |

Manchester Encoding Déiition:

Manchester encoding en
each transition in a data period. The Manchester
definition used for the GSP®330 uses a low to higt

transition to indicate
transition to indicate
Example: Data period

<> |
Original data ‘ ‘

Manchester H
encoded data L

12.Press View[F1]>Symbol Setup[F3]>Decode
invert[F2] to invert decode of decoding.

13.PressView[F1]>Symbol Setup[F3]>Format[F3b
set the format for the decoded data (Binary or
Hexadecimal).
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FSKPass Fail Testing

Description The Limit Edit function puts a pass limit on the
FSK frequency deviation, carrier offset and
carrier power.

Freq. Deviation 40Hz ~ 400kHz, 1Hz

Measurement measurable

Range u
Carr. Offset: 1Hz ~ 400kHz
Carrier Power: -120dBm ~ 30dBm

Operation: . Press(tene )> Demod[F2]5FSKF5]>More[F6]>

configuration

154

Limit Edit[F4] and set the limits.

Freq. Deviation[#] If the measured
deviation is above this
limit, it will be judged as
Fail.

Carr. OffsetfE] If the measured carrier
offset is above this limit,
it will be judged as Fail.

Carr. Power(5] If the measured carrier
power is above this limit,
it will be judged as Fail.

Compare ValuesfF4] Compare the input value

Compare Number/F5] Number of consecutive
comparison

. PressReturnF7] to return to the previous

menu.

. PressPass/FailTes{F5] to toggle the pass/fail

testing on.
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4. The FSKMeasurement area in the bottom half
of the screen will now include Pass/Fail
indicators for the frequency deviation, carrier
offset and carrier power.

Pass:@' Fail: ﬁ

EXampIe = 1052:38  2016-01-14

le 5.00kHz _ Att 10.0d8

315 000MHz

Pass/ Fail indicators

2FSK Measuremén

Description 2FSK is a binary FSK (frequency shift keying)
form of modulation. 2FSK is commonly used to
transmit data wh ere an FSK modulated signal
is composed of two different frequencies, one
frequency represents t
frequency represents t

For 2FSK measurement 2 traces will be created,
one trace will show the 2FSK spectrum (trace 1,
yellow) and the other trace (trace 2, purple) will
show a MAX HOLD trace type with peak
markers at the FSKcarrier and hop frequencies.

Measurement Peak 1, Peak 2: frequency, amplitude

items Frequency Deviation: hertz
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Carrier Offset: frequency

Carrig Freq Offset: frequency

Peak Threshold: dBm

Max Hold: dBm
Example

Peak threshold limit

Max Hold limit

Max Hold trace

2FSK trace Freq. 1 Freq. 2
Operation 1. Set the frequency span to cover the 2FSK carrier

and hop frequency. See pagedl for details.

2. Press(tene)> 2FSKMeagF3]>2FSKF1] and
turn 2FSKon.

1 Any other measurement mode will automatically k
disabled.

3. The display splits into two screens. The top
shows the trace with peak markers for the first
and second FSK frequencies (carrier and hop
frequency). The bottom screen shows the2FSK
measurement results in real time.
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ofp1:38  201403-16

1048/
et 15.00dBm __ Alt

Tarl 8 DDOMHZ
REW 30kHz

Threshold- 20.00 dBm

2FSK measurement

4. To set the peak threshold line, pressPeak
Threshold

Threshold range -120dBm ~ 30.0 dBm

5. To setmax hold limit , pressMax Hold:

Max Holdrange: -130dBm ~ 30.0 dBm

& For more information about Peak Threshold and
Note Max Hold parameters, please see the Trace char
on page77.

2FSK Pass Fail Testing

Description The Limit Edit function puts a pass limit on the
frequency deviation and carrier power and a
high/low limit on the amplitude of each peak

Freq. Deviation: 1Hz ~ 400kHz
Measurement i
Range Cgrr. O_ff;et. 1Hz ~ 400kHz
High Limit: -120dBm ~ 30dBm
Low Limit: -120dBm ~ 30dBm
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Operation: 1. Press (t#n#)> 2FSK MeagF3]>Limit Edit[F5]
configuration and set the limits.

Freq. Deviation/F1] If the measured
deviation is above this
limit, it will be judged as
Fail.

Carr. OffsetfF2] If the measured carrier
offset is above this limit,
it will be judged as Fail.

High Limit/F4] If the amplitude for one
of the peaks is above the
high limit, it will be
judged as Fail.

Low Limit/F5] If the amplitude for one
of the peaks is below the
low limit, it will be
judged as Fail.

2. PressPass/FailTes{F6] and turn Pass/Fail on.

3. The 2FSKarea in the bottom half of the screen
will now include Pass/Fail indicators for the
frequency depth, carrier offset, high limit and
low limit .

Pass:@ Fail: ﬁ
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Example : - 15:34:29  2014-08-29

ant00s8 2 4

Savel 1450 dBm

Pass/ Fail
judgments

Phase Jitter Measurement

Description Phase Jitter refers to the amount of phase
fluctuation and can be used to evaluate stability
of a signal in the time domain.

Start Offset: The start frequency with
Parameters
respect to the center
frequency.

Stop Offset: The stop frequency with
respect to the center
frequency.

Carrier Power: dBm

Measurement
items Jitter in phase: rad
Jitter in time: ns
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Example

Start Offset>

Stop Offset«—>
Operation: 1. Press(ten#)> Phasdlitte{F4]>Phase Jitter[F1]
Setting up the and turn Phase Jitter on.

main channel . .
91 Any other measurement mode will automatically k

disabled.

2. The display splits into two screens. The top
shows the trace with the start and stop offsets.
The bottom screen shows the phase jitter
measurements.

Start Stop
offset offset

STATT 5 000MHZ
W MKz

Phase jitter measurements

3. PressStart Offset[F2]to set the start offset:
Offset: (OHz ~ %2 span freq)
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4. PressStop Offset[F3}o set the stop dfset:

Offset: (OHz ~ %2 span freq)
& Thephase jittermeasurements are strongly tied tc
Note the RBW and VBW.

Spectrum Emission MaslOverview

Description SEM measurementsare used to measure the
out-of-channel emissions relative to the in-
channel power. SEM measurementsare usually
calculated for specified power bands at a
number of different offsets to the carrier
frequency. SEM measurements areoften carried
out for a number of different wireles s
standards.

For 3GPP, he GSR9330 supports BS(base
station) and UE (user equipment) testing
standards for both FDD (frequency-division
duplexing) and TDD (time-division duplexing)
modes.

The GSP9330 also supports SEM testing for
802.11b, 802.11g, 8021n and 802.16 as well as
user defined emission mask testing
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Example

Relative mask J_/J
Absolute mask

Channel integrated BW

..............

Offset1 — &
Offset 2 -
Offset 3 — &=

Parameters

162

ChanintggBW:

Channel Integration
Bandwidth. The
ChanintegBW is used to
measure the in-channel
power.

Chan Span:

Used to define the span o
the main channel when
measuring the channel
power.

RBW:

Sets the resolution
bandwidth for the main
channel when measuring the
in-channel power.

Total Pwr Ref:

The total power of the carrier
that is used as the reference
for calculating the offset
power.

PSD Ref:

The mean power spectral
density of the carrier that is
used as the reference for
calculating the offset power.

Select Offset:

Selects the offset pairs (1 ~ 5)
used for configuration.

Start Freq:

Sets the start frequency offset
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for the selected offset
number.

Stop Freq:

Sets the stop frequency offset
for the selected offset
number.

RBW:

Sets the resolution
bandwidth of the selected
offset number.

Abs Start:

Sets the absolute level limit
at the Start Freq for selected
offset number.

Abs Stop:

Sets the absolute level limit
at the Stop Freq for the
selected offset number. The
Abs Stop level limit can be
set to Couple or Man. Man
allows Abs Stop to be user-
defined, while Couple will
lock Abs Stop to the Abs
Start level limit.

Rel Start:

Sets the relative level limit at
the Start Freq for the selected
offset number.

Rel Stop:

Sets the relative level limit at
the Stop Freq for the selected
offset number. Rel Stop can
be sd to Couple or Man.

Man allows Rel Stop to be
user-defined, while Couple
will lock Rel Stop to the Rel
Start level limit.

Fail Mask:

Sets the fail conditions for
measurement with regards to
the level limits: Absolute,
Relative, Absolute &
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Relative, Absolute or
Relative.

Main Channel Unit: Hz

Measurement Bandwidth:

items

Total Power: Unit: dBm

PSD (Power Unit: dBm/Hz
Spectral Density):

Offset 1~5: Lower dBm, Upper dBm

3GPP Operating Bands

Operating UL Frequencies DL Frequencies
Band UE transmit, Node B receive UE receive, Node B amsmit

I 1920~1980MHz 2110~2170MHz
Il 1850~1910MHz 1930~1990 MHz
Il 1710~1785MHz 1805~1880MHz

v 1710~1755MHz 2110~2155MHz

\Y, 824~849MHz 869~894MHz

VI 830~840MHz 875~885MHz

Vi 2500~2570MHz 2620~2690MHz
VI 880~915MHz 925~960MHz

IX 1749.9-1784.9MHz 1844.9~1879.9MHz
X 1710~1770MHz 2110~2170MHz

Xl 1427.9~1452.9MHz 1475.9~1500.9MHz
Xl 698~716MHz 728~746MHz

Il 777~787MHz 746~756MHz

XV 788~796MHz 758~768MHz

XV Reserved Reserved

XVI Reserved Reserved

XVII Reserved Reserved

XVII Reserved Reserved
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XIX 830~845MHz 875~890MHz
XX 832~862MHz 791~821MHz
XXl 1447.9~1462.9MHz 1495.9-1510.9MHz

XXV 1850~1918Hz 1930~1995MHz
*for FDD, referenced from ETSI

3GPP TS 25.101 version 10.2.0 Release 10
3GPP TS 25.104 version 10.Release 10

3GPRFDD BS  For the FDD configuration, different limits can by
chosen based on the total channel power, P.

The default value fogdmaxis 12.5MHz.gfmaxcan be
userdefined.

The channel span is set to 5SMHz.

Note: A, B, C, D, E denote offsets 1 to 5, respectivel

. Unit: MHz Abdll RBW
P13 .
2.5M<2.7 -14dBm 30kHz
2.70B<3.5 -14 ~-26dBm 30kHz
3.50C<gfmax -13dBm 1MHz
N Unit: MHz Abdll RBW
39CP<43 .
2.5M<2.7 -15dBm 30kHz
2.70B<3.5 -14 ~-26dBm 30kHz
3.50c<7.5 -13dBm 1MHz
7.5D<gfmax  P-560dB 1MHz
N Unit: MHz Abdll RBW
31CP<39 .
25M<2.7 P-53dB 30kHz
2.70B<3.5 P-53dB~ 30kHz
P-56dB
3.50c<7.5 P-52dB 1MHz
7.5D<gfmax P-56dB 1MHz
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Unit: MHz Abdll RBW
P<31 .

2.500<2.7 -22dBm 30kHz

2.70B<3.5 -22 ~-34dBm 30kHz

3.50Cc<7.5 -21dBM 1MHz

7.5CD<gfmax  -25dBm 1MHz

For P<31two additional power limits(shown below)
can be selectediathe Additional Max Qut. Pwr
option for Home BS applications:

(The default value fogfmax is 14.5 MHz gfmaxcan
be userdefined

o Unit: MHz Abdll RBW
6CPCR0 R
12.5CE< gfmax P- 56dB 1MHz
Unit: MHz Abdl! RBW
P<6 R
12.5CE< qfmax -50dBm 1MHz

3GPRFDD BS  For operation in bands II, 1V, V, X, XII, XllI, XIV and

Additional XXV, additionafrequirements (listed below) apply in
Reaquirements addition to the minimum requirements listed above.
Unit: MHz Additional®! RBW
Bands R
I IV, X 25MA<3.5 -15dBm 30kHz
3.50B<gfmax -13dBm 1MHz
Unit: MHz Additional®! RBW
Bands V .
25MA<3.5 -15dBm 30kHz
3.50B<gfmax -13dBm 100kHz
Unit: MHz Additional3! RBW
Bands R
3.50B<gfmax -13dBm 100kHz

3GPRFDD UE  The channel span iset to 5SMHz.

Note: A, B, C, D, E denote offsets 1 to 5, respectivel
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) Rel Abdll RBW
Unit: MHz

2.50A<3.5 -35~50dBc -71.1dBm 30kHz
3.50B<7.5 -35~39dBc -55.8dBm 1MHz
7.50C<8.5 -39~49dBc -55.8dBm 1MHz
8.50D<12.5 -49~49dBc -55.8dBm 1MHz

3GHP-FDD UE  Additional requirements for 3SGPFDD UE.

Additional Unit: MHz Additional®  RBW
Requirements  Bands .
I IV. X 2.50A<3.5 -15dBm 30kHz
3.50B<12.5 -15dBm 1MHz
Unit: MHz Additional®! RBW
Band V R
2.50A<3.5 -15dBm 30kHz
3.50B<12.5 -13dBm 100kHz
Unit: MHz Additional®! RBW
Bands R
X1, X1l XIV 2.50A<3.5 -13dBm 30kHz
3.50B<12.5 -13dBm 100kHz

3GPRTDD BS  For theTDD configuration, different limits can by
3.84Mcp¢ chosen based on the total channel power,

The channel span
3.84Mcps:5MHz.

Note: A, B, C, D, E denote offsets 1 to 5, respectivel

3 Unit: MHz Abdll RBW
P13 R
2.5M<2.7 -14dBm 30kHz
2.70B<3.5 -14 ~-26dBm 30kHz
3.50c<12 -13dBm 1MHz
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N Unit: MHz Abdll RBW
390P<43 R

2.5M<2.7 -14dBm 30kHz

2.70B<3.5 -14~-26dBm 30kHz

3.50Cc<7.5 -13dBm 1MHz

7.50D<12 P-56dB 1MHz

N Unit: MHz Abdll RBW
310P<39 R

2.5M<2.7 P-530Bm 30kHz

2.70B<3.5 P-53~R65dBm 30kHz

3.50Cc<7.5 P-52dBm 1MHz

7.50C<12 P-56dBm 1MHz

A Unit: MHz Abdll RBW
PCB1 R

2.500<2.7 -22dBm 30kHz

2.70B<3.5 -22~-34dBm 30kHz

3.50C<7.5 -21dBm 1MHz

7.50D<12 -25dBm 1MHz

*referenced from ETSI:
3GPP TS 25.102 version 10.2.0 Release 10
3GPP TS 25.105 version 10.3.0 Release 10

3GPRTDD BS  The channel span:

1.28Mcps 1.28Mcps: 1.6MHz.
3 Unit: MHz Abdll RBW
PCB4 .
0.8QA<1 -20dBm 30kHz
10B<1.8 -20~-28dBm 30kHz
1.80C<3.5 -13dBm 1MHz
A Unit: MHz Abdll RBW
260P<34 .
0.8QA<1 P-54dB 30kHz
10B<1.8 P-54~R62dB 30kHz
1.80C<3.5 P-47dB 1MHz
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Unit: MHz Abg1l RBW
P<26 R
0.8A<1 -28dBm 30kHz
10B<1.8 -28~36dBm 30kHz
1.80C<3.5 -21dBm 1MHz
3GPRTDD BS  The channel span:
7.68 Mcps 7.68Mcps: 10MHz.
) Unit: MHz Abdll RBW
P13 R
5 M<5.2 -17dBm 30kHz
5.20B<6 -17 ~-29dBm 30kHz
60C<24.5 -16dBm 1MHz
R Unit: MHz Abdll RBW
39CP<43 R
50A<5.2 -17dBm 30kHz
5.20B<6 -17 ~-29dBm 30kHz
60C<15 -16dBm 1MHz
150DC4.5 P-59dB 1MHz
R Unit: MHz Abdll RBW
31CP<39 R
50A<5.2 P-56dB 30kHz
5.20B<6 P-56~R68dB  30kHz
60C<15 P-55dB 1MHz
15CDCP4.5 P-59dB 1MHz
Unit: MHz Abdll RBW
P<31 R
50A<5.2 -25dBm 30kHz
5.20B<6 -25~37dBm  30kHz
60C<15 -24dBm 1MHz
15CDCP4.5 -28dBm 1MHz
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3GPRTDD UE  The channel span;
3.84Mcps: 5MHz.
1.28Mcps: 1.6MHz.
7.68Mcps: 10MHz.

Note: A, B, C, D, E denote offsets 1 to 5, respectivel

Unit: MHz Reld RBW
3.84Mcp N
2.50A<3.5 -35~50dBc  30kHz
3.50B<7.5 -35~-39%dBc  1MHz
7.50C<8.5 -39~49%Bc  1MHz
8.5CD<12.5 -49dBc 1MHz
Unit: MHz Rel2 RBW
1.28Mcps .
0.8QA<1.8 -35~49dBc  30kHz
1.80B<2.4 -49~59.2dBc 30kHz
2.40C<4 -44dBc 1MHz
Unit: MHz Rel2 RBW
7.68Mcps .
5QA<5.75 -38~46dBc  30kHz
5.75CB<7 -46~-53dBc  30kHz
70Cc<15 -38~42dBc  1MHz
150D<17 -42~52dBc  1MHz
170E<25 -53dBc 1MHz
802.11 The channel span22MHz

Note: A, B denotse offsets 1and offset2.
Herethed ef ault value of Ef
userdefined.

Unit: MHz Rel2 RBW
1108<22 -30dBc 100kHz
220 Bf -50dBc 100kHz

*reference: IEEE Std 802.111999
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802.11g The channel span:
ERPOFDM/DSSSOFDM : 18MHz
ERPDSSS/ERPPBCC/ERFECK: 22MHz

Note: A, B, C, D denote offsets 1 to 4, respectively.
Here the default v aOFDM/
DSSSOFDM) or 25MHz (ERFDSSS/ ERHPBCC/
ERPRCCK). This can be usetefined.

Unit: MHz Rel? RBW
ERRPOFDM/ |
OFDM 110B<20 -20~28dBc  100KHz
200Cc<30 -28~40dBc  100KHz
30CD<f -40dBc 100KHz
Unit: MHz Reld RBW
ERRPDSSS/ .
ERPPBCC/ 11QA<22 -30dBc 100kHz
ERRCCK  220B<f -50dBc 100kHz

*reference: IEEE Std 802.1-1899

802.11n The channel span:
CH BW 20MHz 18VIHz
CH BW 40MHz 38MHz

Note: A, B, C, D denote offsets 1 to 4, respectively.
Here the default wvalue
20MHz) or 70MHz(CHBW 40MHz). This can be use!

defined.
Unit: MHz Rel? RBW

CH BW .

20MHz 9 OA<11 0~20dBc  100kHz
110B<20 -20~28dBc 100Kz
200C<30 -28~45dBc  100kHz
30CD<f -45dBc 100kHz
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Unit: MHz Rel2 RBW
CH BW .

210B<40 -20~28dBc  100KHz

400C<60 -28~45dBc  100KHz

600D<f -45dBc 100kHz

*reference: |IEEE Std 802.42009

802.16 The channel span:
CH BW 20MHz: 19MHz
CH BW 10MHz: 9.5MHz

Note: A, B, C, D denote offsets 1 to 4, respectively.
Here the def al6l7MHaCHBW e
20MHz) or 31.9VIHz(CHBW 10MHz). This can be
userdefined.

Unit: MHz Rel? RBW

CH BW R

20MHz 95M<10.9 0~25dBc 100kHz
10.90B<19.5 -25~32dBc  100KHz
19.50C<29.5 -32~50dBc  100KHz
29.50D<f -50dBc 100kHz
Unit: MHz Rel?l RBW

CH BW R

10MHz 4.750A<5.45 0~25dBc 100kHz
5.45B<9.75 -25~32dBc  100kHz
9.750C<14.75 -32~50dBc  100kHz

14.750D<f -50dBc 100KHz
*reference: IEEE Std 802.2909

A (1 Abs: Absolute limit
Note [l Rel: Relative limit(to the total power or the
power spectral density, depending on the
compliance of the main channel)
[3 Additional: Additional absolute limit
PassFail Criteria:
Case 1: When both Abs and Rel are used, tl
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highest value (Abs or Rel) is used as the
Pass/Failjudgment The trace points under
the limit indicate a pass.

Case2: If the additional limit is used, the
higher value from casel is compared the
additional limit. The lowest one is used as tt
pass/fail judgment.

Spectrum Emission Mask Testing

Description For spectrum emission mask testing, the GSP
9330 has pre-defined testing parameters for
3GPP, 802.11x and 802.16. Th@8SR-9330 also
allows you to perform user -defined SEM
testing.

Operation: 1. Press(ten®)> SEM[F5]>SEM[F2] and turn SEM
on.

1 Any other measurement mode will automatically k
disabled.

2. The display splits into two screens. The top
shows the trace with the absolute and or
relative masks. The bottom screen shows the
SEM measurement results.
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Absolute
limit line

Tarl 987, 500MHz  1.013GHz

Freq Offsetis 0now!

SEM measurements

User Defined 1. PressSetup[F1kUser Define[F6o set SEM
Parameters measurement to user defined parameters.

2. PressMeas Type[F1thoose between
TotalPwrRef[F1]or PSDRef[F2]

3. PressRef. Channel[F2hnd set the following:

ChanintegBW[F1] Sets the channel
integration bandwidth.

Chan Spanf[F2] Sets the channel span

RBW[F3] Sets the resolution
bandwidth.

TotalPwrReflF4l/ Sets the total

PSDReffF4] power/PSD reference
level.

4. PressReturn[F7]to return to the previous
menu.
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5. PressOffset/Limit[F3]to set the offset

parameters:

SelectOffsetfF1]

[F2]

StartFreq[F3]

StopFreq[F4]

RBWJF5]

Select which offset to
edit.

Toggles the selected
offset on/off.

Sets the start frequency
of the selected offset.

Sets the Stop Frequency
of the selected offset.

Sets the RBW of the
sdected offset.

6. PressMore 1/2[F6]to set absolute and relative
level limits and conditions:

Abs StartfF2]

Abs Stop[F3]

Rel Start[F4]

Sets the absolute start
level limit for the
selected offset.

Sets the absolute stop
level limit for the
selected offset.

Man: Allows a user-
defined Abs Stop level

Couple: Sets the Abs
Stop level to the Abs
Start level.

Sets the relative start
level limit for the
selected offset.
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Rel Stop[F5] Sets the relative stop
level for the selected
offset.

Man: Allows a u ser-
defined Abs Stop level.

Couple: Sets the Rel Stop
level to the Rel Start
level.

7. PressFail Mask[F6]to set the Fail Mask

conditions:

Absolute[F1] Sets the fail condition to
the Absolute level limit.

Relative[F2] Sets the fail condition to

the relative level limit.

Abs AND Rel[F3] Sets the fail condition as
both the absolute and
relative level limits.

Abs OR Rel[F4] Sets the fail condition to
either the absolute or
relative level limits.

8. PressSelect Offset[F14and repeat the above
steps for any other offsets.

Offset: 1-5
PreSet Test For details on 3GPP SEM test parameters,
Parameters: pleasesee the SEM overview on pagel6l

3GPP
1. PressSetup[F1]>3GPP[F1}o choose 3GPP
measurement.

2. PressRef. Channel[F2&nd set the following:
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RBW[F3]

Sets the resolution
bandwidth.

3. All other reference channel settings are pre-

defined.

4. PressReturn[F7]to return the previous menu.

5. PressOffset/Limit[F3]>Duplexing Mode[F] and
choose FDD or TDD duplexing:

6. For FDD, pressFDD Setup[F2]set the FDD
parameters, for TDD, press TDD Setup[F3}

TransmissionfF1]

Chip Rate[F2]

Max Out Pwr[FZ2/F3]

Toggles between BS and
UE testing

Selects the bandwidth of
the RRC filter that is
used to measure the in-
channel power for TDD
duplexing :

3.84MHz, 1.28MHz,
7.68MHz

Sets the maximum
output power for BS
tests:

P>=43

39<=P<=43
31<=P<=39
P<31
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Add.limits{F4] Selects the operating
bands for FDD
duplexing :

None

Bandll
BandIV
BandV
BandX
BandX11
BandXilll
BandXIV

MinOffset/ Allows you to view the
Limit Value[F5] parameters of each of the
offsets, including
start/stop frequency,
RBW, Abs Start/Stop
and Rel Start/Stop.

PreSet Test For details on 802.11x and 802.1&6EM test
Parameters: parameters, please see the SEM overview on
802.XX page 161

1. PressSetup[F1]>and choose a 802.XX test:

802.11b[F2]
802.11g[F3]
802.11n[F4]
802.16/F5]

2. PressRef. Chanel[F2]to view the predefined

settings for channel integrated bandwidth,
channel span, RBW and PSD ref.
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3. PressOffset/LimifF3] to view the parameter
values of each of the offsets, including Start and
Stop Frequency, RBW, Rel Start and Stop

Third Orderintermodulation Distortion (TOI)

Description Third order intermodulation distortion
measurement is used to calculate the TOI
products caused by two signals that are close
together in frequency in a non-linear system.
Both the upper and lower third order intercept
points (IP3) are calculated. Markers are placed
at the frequencies of the TOI products and their
respective base signals.

Limits can be placed on the upper and low er
TOI products for limit testing.

Reference Lower Sets the referece level to

Parameters )
lowest base signal
Reference Upper Set the reference ével to the
highest base signal
Limit Sets the limit in dBm for
pass/fail testing
Pass/Fail Test Enables/disables pass/falil
testing.
Measurement Base Upper Frequency, dBm, dBc
items Base Lower Frequency, dBm, dBc

3rd Order Lower Frequency, dBm, dBc, limit,
Intercept point

3rd Order Upper Frequency, dBm, dBc, limit,
Intercept point

opf Frequency
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Example

Limit § 'V‘ :

3 Order Upper |
Base Lower i
Base Upper
3 Order Lower

Operation: 1. Press(**"®)> TOI[F6]>TOI[F1] and turn TOI
on.

1 Any other measurement mode will automatically k
disabled.

2. The display splits into two screens. The top
shows the trace with markers in the upper and
lower base frequencies and the upper and
lower 31 order intermodulation products . The
bottom screen shows the TOI measurements
and pass/fail results .

390rder Lowerand 3 Order
lower upper base upper
marker | marker

1001GHz 1 003GHzZ
5,001 w

TOI measurement and results
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3. PressReferend€&2] to setthe reference to the
upper or lower base frequencies.

The &) icon will be displayed next to the
selected upper or lower reference.

4. PressLimit[F3] and set the limit for the upper
and lower 3t order intermodulation product
amplitude .

5. PressPass/Fail Te$F4] to toggle pass/fall
testing on/off.

The &2 pass or € fail icon will be displayed
depending on the limit set above.

CNR/CSO/CTB Measurement

Carrier to Noise Ratio (CNR)

Description Carrier to noise ratio calculates thedifference in
amplitude between the carrier signal and the
noise level present in the transmission. CNR
measurements are used for both analog and
digital CATV.

Noise Marking Sets the position of the delta
marker (odl) using two
options:

Parameters

MIN:

The delta marker will search
for the minimum between
the carrier frequency and the
carrier frequency + 4AMHz.

oqMarker:
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User defined delta marker

position.
Measurement Visual Carrier frequency, amplitude
items . .
CNR amplitud e difference
opf frequency difference between
visual carrier and noise
marker.
Example 1 )
< Visual carrier marker
Noise .
E marker IR
Color subcarrier,
aural carrier
To next main channel
Operation: 1. Press(ten®)>More[F7]>CNR/CSO/CTHF1]>
SetugF1]> CNR[F1] to choose CNR
measurement.

2. PressNoise Making[F1] and toggle the noise
marker type between Min and gMarker.

3. If Min was selected, press Return[F7]to return
to the previous menu.

4. If gMarker was selected, press>
Delta[F4]>Delta[F1]and set the delta marker
position.

1 See pag®2for details on moving markers.

Press> CNR/CSO/CTBJF7]to return to
the previous menu.
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5. PressCNR[F2] and turn CNR on.

1 Any other measurement mode will automatically k
disabled.

1 Ensue the aural and color subcarriers are disable
before CNR is turned on.

6. The display splits into two screens. The top
shows the tracewith the visual carrier marker
and the noise marker. The bottom screen shows
the CNR measurements.

Visual carrier Noise

CNR measurements

7. PressCNR CH SP[F2] to set thechannel space

Range: 0~3.25GHz

8. PressChannel Move Dowjt4] or Channel Move
Up [F5] to move to the next or previous
channel.

& Ensure the aural and color subcarrgare turned
Note off when making CNR mesurements.
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Composite Second Order (CSO)

Description Composite Second Order measurement
calculates the difference in amplitude between
the carrier signal and the composite second

order beat.
Parameters CSO CH SP: The channel space.
Measurement Visual Carrier: frequency, amplitude
items Channel Space: frequency

CSO: amplitude difference

Example 1 _
e ViU carrier marker
5 i
o
v 9] 8 2 ..':
< CSO Beat marker ;4
MU A
of N Color subcarrier,
? aural carrier
Channel
spacin .
hacing To next main channel
Operation: 1. Press(t¢"®)> More[F7]>CNR/CSO/CTBI[FL]>

Setup[F1]> GQ[F2] and choose CSO.

2. PressCSQ[F2] and toggle CSOon.

1 Any other measurement mode will automatically k
disabled.
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3. The display splits into two screens. The top
shows the trace with the visual carrier marker
and the CSO beatmarker. The bottom screen
shows the CSO measurements.

Visual carrier  CSO beat
marker marker

17:50:27 \\2014-06-04

CSO measurements

4. PressCSO CHSPC[F3] to set the channel space.
Range: 0~3.25GHz

5. PressChannel Move Down[F4dr Channel Move
Up [F5] to move to next or previous channel.

Composite Tiple Beat (CTB)

Description Composite triple beat measurement calculates
the difference in amplitude between the visual
carrier and the composite triple beat amplitude .

Measurement Visual Carrier: frequency, amplitude
items CTB: amplitude difference from the visual
carrier and the triple beat
Triple Beat: amplitude
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Example 1 ,
< Visual carrier marker

alO
w| ‘
m __________ <\ CTB Beat marker :
Channel
H N
spacing To next main channel
Operation: 1. Press(*#)> More[F7]>CNR/CSO/CTB[F]>

Setup[F1]>CTB[F3]>Return[F7] to choose CTB
measurementand return to the previous menu .

2. PressCTB[F2] and turn CTB on.

1 Any other measurement mode will automatically k
disabled.

3. The display splits into two screens. The top
shows the trace with the visual carrier marker.
The bottom screen shows the CTB
measurements.

1 This will place a markeé() on the visual carrier anc
record the amplitude.

Visual carrier CTB beat
marker marker

Tarl 52 260MHz Sl 55, 250MHz Stop 58 260MHz
REW 26kHz W 30kHz  Span.6.000MHz Sweep 147ms

CTB measurements
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4. Turn off the visual carrier signal from the input
and press the key on the front panel.

5. A second trace will appear to mark the CTB
amplitude .

1 This will place a marke%() on the second trace ant
calculate the differentﬁé—g).

6. Press CTB CH SP[F2] to set the channel space.
Range: 0~3.25GHz

7. PressChannel Move Down[F4pr Channel Move
Up [F5] to move to next or previous channel.

& To perform the CTB measurement agaijoress
Note Setup[F1]>CTB[F3]> Rest/F1].

Harmonic Measurements

Description The Harmonic function can be used to easily
measure the amplitude of the fundamental
frequency and its harmonic frequencies up to
the 10" harmonic. The function can also
measure the amplitude relative to the
fundamental (dBc) and the total harmonic
distortion (THD).

Amplitude Amplitude of each harmonic
Measurement dBm)
items ( '

dBc Amplitude of each harmonic

relative to the fundamental .
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THD The square root of the sum of
the amplitude of each
harmonic frequency squared,
divided by the amplitude of
the fundamental frequency.

THD=| V2% + V5% .+ V3?

\%!

Example Fundamental frequency

.............

1t ond - 3rd gth. G .10t
Harmonic

Operation 1. Press(tena)>
Moreg[F7]>HarmonidF2]>Harmonic[F1]and turn
Harmonic on.

1 Any other measurement mode will automatically k
disabled.

2. The display splits int o two screens. The top
shows a bar graph with fundamental
measurement (1) and the each of the harmonic
frequencies (2~ 10). The bottom screen shows
the amplitude, dBc and THD results.
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Fundamental frequency

| Nth order harmonics

p:28:14 20111110

Harmonic measurement

3. PressFundamental Freff-2] to set the
fundamental frequency.

4. PressNumber of Orde€jf3] to set the number of
harmonic frequencies to measure.

1 The numbenf harmonic frequencies set will affect
the THD measurement.

5. PressRBWI[F4]and set the RBW to Auto or
Man.
Set the resolution bandwidth and unit for RBW
Man mode.

1 The RBW setting will affect the THD measuremer

Mode: Auto, Man
Frequency Range(3dB’  10kHz~1MHz (1-3-10
step)
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N dB Bandwidth

Description N dB bandwidth measurements are used to
measure the frequency bandwidth that covers a
specified amplitude (N dB) from the top of the
peak.

Example

Operation 1. Press(ten@)> More[F7]>NdB Bandwidth[F3]>
NdB BW[F1]and turn N dB BW on.

91 Any other measurement mode will automatically k
disabled.

2. The display splits into two screens. The top
shows the trace with markers for NdB and NdB
BW. The bottom screen shows the N dB
measurement results in real time.
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Tirl 998 500MHzZ
W 300kHz v

N dB BW Measurement

3. PressNdB[F2]to set the NdB amplitude:
Amplitude: 0.1dB ~ 80.0 dB

& The NdB bandwidth measurements are stigly
Note tied to the RBW and VBW.

P1dB Measurement

Description The P1dB compression point describes the
point at which the gain of a n active DUT is 1dB
less than the ideal linear gain (or small signal
gain) relative to the input.

Example

DUT
response

Output power (dBm)

Input power (dBm)
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P1dBConnection  Connect the DUT to the RF input. Connect the
Setup tracking generator output to the DUT input.
The DC output can be used to power the DUT if

necessary.
GSP
TG DCOUT REIN
OUTPUT
DUT
Operation 1. Press(tena)> MorelF7]>P1dHF4]>P1dB[F1]and

turn P1dB on.

1 Any other measurement mode will automatically k

disabled.

1 Itis not necessary to turn the tracking generator ¢

2. The display splits into two screens.After setup
has been completed (see step 3) e top shows
the trace (yellow) with the ideal response in
red. The P1dB measurement is shown in green.
The bottom screen shows theP1dB
measurement results in real time.

1dB

P1dB measurements
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The measurement results display a total of 31
points, incremented in 1dB steps from -30dBm
to 0 dBm. In each column the left side shows
the input power and the right side shows the
gain. Gain marked in white is effective gain,
while gain marked in purple i sineffective gain.
The results also list the average gain, the output
power at the P1dB point (Pout, 1dB) and the
input power at the P1dB point.

3. PressP1dB Setup[F2jo set the P1dB settings.

4. PressCenter Freq[HE] to set the center frequency:
Frequency 0~ 3.25GHz

5. PressGain Offset[R2] to set the gain offset of the
ideal linear response.

Gain: -99.00dB ~ 99.00 dB

6. To help smooth the actual frequency response
and measure the P1dB compression point more
accurately, pressAverage[B] to set the average
number. This is especially useful if Startis set
around -50dB.

Average number: 1~200

7. PressStartfF4]t o set the Osta
power for the P1dB measurement.
Start -50dB ~ -5dB

8. PressReset[PB] to restart the P1dB measurement
function .

& _ If the equivalent gain exceeds 30dBm the gridicu
Warning area will be bordered in red to indicate that the
input exceeds specified levels.
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01:54:26  2011-10-01

Al 40,00 4B

A The maximum power the DC output can provide |
Note 7volts/500mA.
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P1dB Normalization

Description The normalize function is used to compensate
for any loss from along cable that may cause
inaccurate measurements.

This function relies on the DUT being directly
connected to either the TGor the RF input. The
position of the long cable in relation to the DUT
(input or output) will affect the P1dB
measurement.

If the cable is at the DUT input, then the line
loss of the cable will reduce the output of the
TG before it is input to the DUT. This
configuration (Location = Prev) can affect the
position of the P1dB point if not normalized.

Likewise if the cable is connected to the output
of the DUT, then the gain of the DUT will be
reduced at the RF input by the line loss of the
cable. In this configuration (Location = Post) the
P1dB point will not be affected.

& If a DUT cannot be directly connected to the TG

Note output or the RG input, try to use the shorse
cable possible to reduce the effect of cable loss.
The line loss from short cablesamot be
measuredwhen using the Normalize function.
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Example 1 Location = Prev
W Normalized
N N m response
/N 1dB L 66
;E: DUT response with
<) /|\ ~ < lineloss before
> O :
o} o= DUT input
- 3 £ ¢
> e ol T =
O = 0 — O
5 o o e
@] =z 5

7

Input power (dBm)

Example 2 Location = Post
Normalized
L &v DUT response
A 1dB 7
2 / RS
@
- DUT response with line
2 loss after DUT output
g
5
[o1
£
O N
Input power (dBm) 4
& This function can only be used when the P1dB is
Note turned on.
Operation 1. Connect the cable that is to be connected to the
DUT between the TG and the other cable to the
RF input.
TG

GSP
OUTPUT RFEIN

T
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2. Press(tene)> More[F7]>P1dB[F4]

>Normalize[F3].

3. PressExecute Norm[F3]This will normalize the
cable loss.The cable loss will be shown in the
Execute Norm icon.

03:40.20  2011-10-01

4. Next connect the DUT either directly to the TG
or directly to the RF input. The location of the
DUT will determine whether the cable loss is
normalized before or after the DUT.

Connect the RF cable from the DUT to the
either the TG or RF input, depending on where
the DUT was connected.

Location = Prev Location = Post
TG GSsp TG GSp
OUTPUT RFIN QUTPUT RFIN

-DUT Cable to be Cableto be -DUT

compensated ~ compensated

5. SetLocation[F2Jto either PREV or POST,
depending on the location of the DUT, as
shown above.

6. Turn Norm.[F3]on.

7. The cable loss will now be normalized, based
on where the DUT is located.

197



GUYINSTEK GSR9330User Manual

IQ Analysis

Description 1Q Analysis mode provides both 30kHz and
10kHz settings for RBW. You can capture and
observe the amount of change inlQ value of
signals in this mode. The maximum
measurement time reachesup to one second.

& This mode is onlyapplicableto softwareversion
Note above v307.

& This mode is onlyapplicableto firmwareversion
Note above v3.(.6

Operation 1. Press>More[F7]>Data Record[F5>1Q
Analysis[F1]and turn IQ analysis on.
Any other measurement mode will
automatically be disabled.
Spectrum measurementis shown as the
diagram below. T he yellow line indicates I,
while the purple on indicates Q.

GWINSTEK 10:25:57  2017-04-13

000ns Center: 433 920MHz

Waitfortrigger!!

Record time 2. PressRecord Time [F3]Set the time interval to
observe (10us~1s)
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Display View 3. PressY Axis> [F4]: Go to the Y-axis menu

RefLeel[F1] Offsets the reference
position as a percentage of the
vertical scale/div.

Ref. Pos[F2]: Sets the reference position of
the waveform on a vertical grid
subdivision (1:10).

Scale/Div[F3]: Sets thescaleof division in Y-
axis.

AF trigger 4. Press Trigger[F5] to set the triggering
configuration conditions:

Free RunfF1] Disables the trigger, this is
the default setting.

Trigger Sets the RF trigger level:
Condition[F2]> RF-80 to +10dBm

Trigger{F1]

Trigger Sets the video trigger slope:
Condlition[FZ2]>  Off, Pos, Neg.

Video EdgelFB

Trigger Sets the video trigger level:
Condition[F2]> 1uV ~ 5V

Video Edgel#

Trigger Mode[F3] Sets the triggering mode:
Norm.: Normal trigger
Sgl.: Single trigger
Cont.: Continuously trigger

Trigger Dedy[F4] Sets the trigger delay time:
0 to 1ks
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Action Now[F5] Turns FreeRun mode off and
uses the userdefined trigger
settings.

PressAction Now[F5]to
manually trigger.

A The trigger icon will be replaced with th
Note AF trigger when the AF trigges used:

200



GUWINSTEK ADVANCED OPERATION

EMC PreCompliance Testing

The GSR9330 EMC Pretest function is a comprehensive suite for
performing, debugging or estimating radiated or conducted
emissions as well as the ability to troubleshoot immunity tests.

The EMC Prestest function is divided into 5 main functions: EMI
Test, Field Sensor, Source ContactProbe, AC Voltage Probe and
EMS Test.

The EMI Test function is used to perform radiated or conducted
emissions tests. These tests include inbuilt support for a number of
EN and FCC standards to test against.

The Field Sensorfunctions allow you to simulate the radiated
emissions at 3meters and 10 meters for a number of different EN
and FCC standards.

The Source ContactProbe function is used to debug sources of
electromagnetic emissions using the GW Instek Source Contact
probes. This function also allows you test against EN or FCC
radiated emission standards.

The AC Voltage Probe function allows you to estimate the
conducted the emissions from the power lines witho ut having to
perform conducted radiation tests with the increased cost of a LISN
device. It can also be used to debug sources of conducted emissions
on your DUT.

The EMS Test function allows you to debug radiated immunity
(susceptibility) weakness in the DUT by outputting a source signal
from the TG Output with user -defined characteristics.

EMI Testing for Radiated Emissionsb f r o m202a g e
Near Field Testing: Field Sensorb f r o m21fha g e
Near Field Testing: Source ContactProbeb f r o m2l8a g e

= =4 -—a -

Conducted Emissions Estimation: AC Voltage Probeb  f r om
page 216.

9 Susceptibility Debugging (EMS Test)b f r o m219.a g e
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EMI Test

Description The EMI Test function is used to greatly
simplif y the process of EMI pretesting for
radiated or conductive emissions testing. You
only need to specify the testing frequency,
standard used and any corrective factors.

In addition , the peak table function can be used
and the results can be shownlogarithmically.

A Note the following instructions assume that you

Note arefamiliar with how to conduct a radiated or
conducted emissions tesand are familiar with the
various emissions standards.

Band A, Band B and Band A + B will judge wheth
the input signak of 9k ~ 30MHz frequacy exceed
the Ref level. Ifes, a messag&Power over Range
will displayon the lower part of LC3creento
remind the userthat input signal istoo large and
may damage thdrF related components.

EMI Testing Generally speaking, EMI testing is splitinto 4

Overview different tests: radiated emissions, radiated
immunity, conducted emissions and conducted
immunity tests. The EMI test function is
primarily concerned with radiated emissions
and to a lesser extent,conducted emissions.

Radiated The following is a basic overview of radiated

EmissionsTests tests. There are a number of different standards,
each that have specific test configurations and
methods. Most radiated tests are performed in
an anechoic chamber or in an open areawhere
the size of the testing area and the position of
the test apparatus may differ from each
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standard.
An example of a possible setup is shown below.

Place the DUT and antenna on a grounding
plane. Arrange the DUT on a raised non-
conducting platform and position the anten na 3
or 10 meters from the DUT. Set the antenna
height as specified in the applicable standard.
Arrange the antenna once in the horizontal
position and once in the vertical position.

Rotate the DUT 42 after each test.

antenna

DUT
| 3moriom AT GSP
D

Ground plane

Conduded For conducted emissions testing, a LISN (line

Emissions impedance stabilization network) is required. A
LISN is used for two main reasons. Firstly, it is
used to filter any noise from the mains power
that is fed to the DUT. Secondly, it filters RF
noise from the DUT that would normally be
coupled to the mains power and passes it to the
spectrum analyzer.

A limiter is also usually used to attenuate the
signal input to the spectrum analyzer to safe
levels.
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Mains power

GSP k— Limiter k LISN DUT

Operation 1.

Press@E> EMC On[F1]>EMI Test[F2]and
choosea frequency band to test at The test
frequency that is chosen determines whether
the test is a radiated, conducted test or user
defined, based on what standard you wish to
use.

EMI Ted Conducted Tests: Radiated tests:
Frequency:9k-150kHz, 150k  30M-300MHz,
30MHz 300M-1GHz,
30M-1GHz,
1G-3GHz.

Ambient Noise 2.
Rejection

PressAmb.Noise Rejectf to turn on ambient
noise rejection. This function will essentially set
the RBW to 9kHz and lower the noise floor for
bandwidths between 30MHz and 3GHz. This
will allow an open environment to emulate an
anechoic chamber.

Antenna factor or 3.
LISN correction
factor settings

204

PressCorrectioriF3] to apply corrective factors
based on the antenna usedthe LISN or the
position of the antenna. The options available
depend on the EMI test frequency selected
previously.

None[F1] No correction is used. Turn the
Correction function off.
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Horizontal[F2]

Vertica[F3]

For radiated emissions tests. It
is a aorrection set for when the
antenna is in the horizontal
position. This correction set is
configured for use with GW
Instek antennas only.

For radiated emissions tests. It
is a aorrection set for when the
antenna is in the vertical
position. As with the
Horizontal correction set, this
correction set is configured for
use with GW Instek antennas
only.

Other factofF4] Load or create a custom

Cor.factofF2]

correction set to usewith a
third party antenna.

Load or create a custom
correction set for use with a
LISN device.

4. If Other factor[F4]or Cor.factor[F2Jwas chosen
above, select a correction set or edit an existing
correction set and then setCorrection[R2] to On.

PressReturn[F7]to return to the previous

menu.

1 See pagg3for details orcreating or editing

correction sets.

Recall Limit

5. PressRecall Limit[F4] to add EN55022A/B , FCC

A/B or EN 55015limit lines to the display. The
limit line that is produced is matched to the
selected test frequency range.

None

No limit line

EN5502A Euro commercial standard
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EN5502B Euro residential standard
FCCA American non -residential standard
FCCB American residential standard

EN55015 Fluorescent lights/luminaries is for
Band A+B only. (Only applicable to
the softw are version above V3.07)

User Customize the limit line. This

Define function is equivalent to the related
settings of original Limit line Edit &
Recall. (Only applicable to the
software version above V3.07)

6. SelectAveragéF1] or Quasipeakr2] or Both[F3]
for the detector for the chosen standard. The
availability of these settings depends on the
EMI test frequency selected previously.

Detector: Average, Quasi-peak, Both.

7. When Recall Limit is turned on, pass/fail
testing will be performed on each sweep based
on the standard selected.

Pass: [IEEEEM with green grid border.

Fail: , with red grid border.

The alarm icon is shown at the bottom of
the display whenever Recall Limit is turne
on.

Display Icon
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Example Limit line

Pass/ Fail and alarm indicator

8. PressPeakTable[F5]to turn on the peak table
function.

The peak table function will split the display

and add peak markers to the top ten peaks and
list them at the bottom.

Spectrum display

Peak Table
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9. PressScale Type[F6fo set the frequency scale b
logarithmic or linear. Logarithmic frequency
scaling is often used for compliance testing.

10.1f any test fails, use the Field Sensor, Source
Contact Probe or AC Voltage Probe functions to
find the cause(s) of the test failure. Rectify the
causes and then e-test.

GLN-5040A 10 dE11.PressMore[F6]>GLN-5040A 10 dB Comf=2].

Comp. The GLN -5040A 10 dB Compfunction sets an
offset value to the reference level to compensate
for any loss or gain from an external network or
device. (Only applicable to the software version
above V3.07)

ON: +10dB
OFF: 0dB

Limit Line Offset 12.PressMore[F6]>Limit Line OffsefF3]. By adding
a certain offset to the limit value, you can adjust
the limit line so that it conforms to the device

output. (Only applicable to the software version
above V3.07)

GWINSTEK 17:08:58  2017-04-17

als 1008/
Ref:80.00dBuV/mAlt 0.0dB

Start 30, 000MHz Center 165.000MHz Stop 300.000MHz
BW120kHz* W 100kHz  Span 270.000MHz weep 165ms

PASS & 5
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QP Analysis 13.PressMore [F6]> QP Analysis> [F4]so that you
can more accurately determine the amount of
change in the signal. Original ly Detection
captures only the peak + (the highest value per
unit time) , therefore the current frequency point
of the signal may be changed, QP Analysis is
designed to perform Detection = QP signals
measurement for nine frequency points of
relatively large in signal value after Trace View.
For this, you can get one more parameter of
judgment.

14.PressMorelF6]>QP Analysis3F4] >QP
AnalysidF1] to turn on QP Analysis

15.PressMore[F6]>QP AnalysisxF4] > Auto
Run[F3] .
Set the QPfrequency and get the Amp value
according to the peak number set by [F5] Peak
Number.

16.The orange line below the Marker icon is the
relative position of the Amp value after QP as
shown in the diagram below. The Marker icon
is the relative position of the Peak + Amp value
that was originally read.

1910120 2017-04-14 ]
156 kHz 2.000 dBuV

Top 30, 000MHzZ
waop 5.008
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17.Trace will be updated once after each run of

scan.Trace Peakrefreshes again,and then
performs QP frequency setting and acquiring
Amp value.

There will be 1 to 9set of related information in
the QP table: Frequency value of Marker icon,
Peak + Amp value, QP Amp value, difference
of the subtraction between Peak +and QP Amp
value.

18.PressMore[F6]>QP Analysis{F4] > Run

StodF4] to pause F3 Auto Run scanning
function.

19.PressMore[F6]>QP Analysisx{F4] > Marke[F6]

to turn on a Marker point which allow the user
to operate by himself (QP Amp value data is
displayed in the second area).

Near Field Testing Field Sensor

Description

The Field Sensorfunction can be used to
narrow down sources of strong magnetic fields
before making a radiated compliance test as
this function allows you to simulate the
radiated emissions from 3 or 10 meterswhen
using any of the GW Instek Field Sensors.

Magnetic field sourcesare characterized by
high current, low voltage sources, such as PCB
traces with high current.

A Note

The 3m and 10m simulated results are based on
the probefactors of theGW InstekField Sensor
antennas and as such can only be used with a G
Instek Field Sensar
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Example Setup With the DUT turned on, scan the DUT with the
Field Sensomparallel to the DUT. The response of
the probefrom the DUT may fluctuas based on a
number of different factors:

1 The position of the probe

The position of the DUT

The operating state of the DUT
The size of the probe used

= a4 —a -

The testing frequency/bandwidth of the applie
standard

GSP

Operation 1. Press@E)>EMC On[F1]>Field SensdF3]>
and choose a frequency bandor user define to
test at.

30M-300MHz,

Field SensoiTest 300M-1GHz, 30M-1GHz

Frequency:

Correction Set 2. PressCorrection[R2] and choose whether to
view the near-field t est resultsas isor the
simulated radiated results based on the near-
field test.

None[F1] No correction is used.

3m[F2] Simulated 3m radiated emission
based on the near field emissions.

10m[F3] Simulated 10m radiated emissions.
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Other Create, edit or select a correction set

factor[F4] to use. This option is useful if a third
party M -field antenna is used. See
page 53 for details on creating a
correction set. This option will not
allow you to simulate the 3m or 10m
radiated emissions.

Recall Limit 3. Press one of the limit standards to show the
limit line for astandard and to start pass/fail
testing. These limit lines should only be used
for when the 3m or 10m correction sets are
used.

EN5502A Euro commercial standard (10m)
EN5502B Euro residential standard (3m)

FCCA American non-residential standard
(10m)

FCCB American residential standard (3m)

Pass/fail testing will also be performed on the
simulated emissions after each sweep, based on
the standard selected.

Pass: , with green grid border.

Fail: , with red grid border.

The alarm icon is shown at the bottom of
the display whera standard is selected

Display Icon
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Example Limit line

40:59  2014.08-12

Trace

a1t 30.000MHz tor 165.000MHz p 300.000MHz
W 100kHz an 270.000MHz sweop 696ms

Finisht

Pass/ Fail and alarm indicator

Near Field Testing Source ContacProbe

Description The Source ContactProbe function allows you
to perform near field testing of electric fields (E-
fields) so that you can narrow down sources of
strong electric fields before compliance testing.

Thesetypes of fields are usually found on
traces connected to high impedance
components or on un-terminated cables or tri-
state outputs from logic circuits.
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Example Setup

With the DUT turned ontouch the Source Contact
probe anywhere orone of the PCB trace$°CB
pins, I/O cable pinsor one of the other exposed
conductors.

DC

Probe RFE In:

DUT

A Warning

Whenusing a Source Contagirobe, please make
use of a DC block or other limiter to protect the R
input of the spectrum analyzer.

Operation 1.

Correction Set 3.

For PCBtracePIN

214

Press>EMC On[F1]>Source Contact
Probe[H]> and choose a frequency bandor user
define to test at.

Source Contactest 30M-300MHz,
Frequency: 300M-1GHz

Next select the type of e-field source that will be
used with the E-field probe.

PCBtracePin[f] For use on PCB traces/pins
I/OCablePin[F3 For use on I/O cabling/pins.
PressCorrection[F1]Jand choose the length of
the PCB trace/l/O cable. This will help the
software to estimate the radiated emissions that
would emanate from those points.

None[F1] No correction is used.

20cm tracgF2]  For traces ofapprox. 20cm
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For I/O CablePIN

Reall Limit

Display Icon

4.

15cm trace[F3] For traces ofapprox. 15cm
10cm trace[F4] For traces ofapprox. 10cm
6cm trace[F5]  For traces ofapprox. 6cm

4cm trece[F6]  For traces ofapprox. 4cm

None[F1] No correction is used.

2m cable[F2] For cables ofapprox. 2m
1.5m cable[F3] For cablesof approx. 1.5m
1m cable[F4] For cablesof approx. 1m

0.5m cable[F5] For cablesof approx. 0.5m

Press one of the limit standards to show the
limit line for a standard and to start pass/fail
testing.

EN5502B Euro residential standard (3m)
FCCB American residential standard (3m)
Pass/fail testing will also be performed on the

simulated emissions after each sweep, based on
the standard selected.

Pass: M with green grid border.

Fail: NS, with red grid border.

The alarm icon is shown at the bottom of
the display when a standard is selected.
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Example = 1431112 2014.07-21

1008/
o1 80.00dBuV/mAlt 0.0dB

Limit line

65.000MHz p 300.000MHz
Hz  Span 270.000MHz weoep 696ms

AC Voltage Probe

Description The AC Voltage Probe function is used to
perform conducted emissions pretesting of a
DUT. The unique advantage of this function is
that the conducted emissions pretest can be
performed without the need of a LISN.

This function is only to be used with the GW
Instek EMI AC Voltage Probe (GW Instek part
number PR-01).

Testing Example To perform this test, touch the AC Voltage
Probe to the Line, Neutral or Ground lines of
the DUT® mput power. The power must be on
when this test is performed. For safety
purposes a power plug adapter with a pass-
through should be used.

L S GSP
)

Mains power DUT s ] Transient
Limiter
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é ' When testing the AC
Warning Voltage Probe on a line

input, a power plug
adapter with a pass
through to the Line,
Neutral or Ground lines
should be used. This
adapter will allow you to
safely testthe input power
line. This is not supplied by
GW Instek and should be
user-sourced.

& _ TheAC Voltage Proe should only be usedvith

Warning general electric devices connected to mains pow
(AC100~240V). When testing, care must be take
to avoid conditions are not prone to lightning,
flooding or other dangerous conditions.

& _ Make sure aransient limiter or pulse limiter is
Warning used between the probe and the RF input to
protect the RF input of the spectrum analyzer.

Operation 1. Press@E)>EMC On[F1]>AC Voltage
Probe[F5]>and choose Pretest or Debug.

Pretest  The pretest option is used on a live
AC line. This will estimate the
conducted emissions testing without
the use of a LISN device. This
function is only supported with the
GW Instek AC Voltage Probe.

Debug Spot test potential conducted
emissions on the AC power
components of the DUT. This is
useful to analyze the potential
sources ofconducted RF.
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Recall Limit 2. PressRecall Limit[F5]to add EN55022A/B or
FCC A/B limit lines to the display. Then press
one of the limit standards to show the limit line
for a standard and to start pass/fail testing.

EN5502A Euro commercial standard (10m)

EN5502B Euro residential standard (3m)

FCCA American non -residential standard
(20m)

FCCB American residential standard (3m)
Pass/fail testing will also be performed on the

simulated emissions after each sweep, based on
the standard selected.

Pass: , with green grid border.

Fail: , with red grid border.

Scale Type PressScale Type[F6io set the frequency scale to
logarithmic or linear. Logarithmic frequency
scaling is often used for compliance testing.
(Only applicable to the software version above
Vv3.07)

Display Icon :I*L_M The alarm icon is shown at the bottom of
28 the display when a standard is selected.
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Example

EMS Test

Description The EMS Testfunction allows you to debug
immunity (susceptibility) of a DUT using the
GW Instek Field Sensors. The test function is
designed to output a frequency sweep of a user-
defined range with a user-defined signal
strength.

Example Setup The test setup is simple. Power up the DUT and

scan the DUT with the probe. Observe the DUT
for any abnormal response from the signal
output by the probe.

GSP
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Operation 1. Press@E> EMS Tes{F6].

2. Press80MHz-300MHZz[F3], 300MHz-1GHz[F4]
or 80MHz-1GHz[F5]to select a predefined
frequency range and start the sweep. Press
again to stop.

3. Alternatively, press User Define[F6}o configure
a user-defined frequency sweep range.

4. PressSRCFreqStarfF1] and set the start
frequency of the sweep.

Start Freq. OHz - 3.25GHz

5. PressSRC FregStop[R] and set the stop
frequency of the sweep. The stop frequency
must be 100Hz greater than the start frequency.

Stop Freq. 100Hz - 3.25GHz

6. PressRun  StodF3] to start the frequency
sweep. Press again to stop.

A Frequencies are swept by 1% increase steps fror

Note the lowest to the highest value of the selected
range. When the highest frequency is reached, tt
sweepcyclestarts againfrom the lowest value.

7. PressSource StrengtfF2] and set the source
output power .

Power: 3V/m, 1V/m
Units: Vim

8. PressEMS Source[F1hnd turn the source on to
start testing.
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9. Check to see that the DUT is operating correctly
when the signal is output from the probe.

Example 104840 2014.08:20

1048/
o - 27.00dBm_ Alt 10.0d8

tart 30.000MHz
W AMHz

165.000MHz P 300.000MHz
W 1MHz Span 270.000MHz weoep 31.3ms
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Limit Line Testing

The limit line is used to set the upper or lower amplitude limits
over the entire frequency range. The limit lines can be used to
detect whether the input signal is above, below or withi n the limit
lines.

The limit lines can be manually or automatically created. The limit
lines can be manually edited by frequency or from the trace data or
marker points.

Creating a Limit (Pointby Point) 6 f r o m232a g e
Creating a Limit (from Trace Data) b f r o m22da g e
Creating a Limit (from marker data) B from page 225
Creating a Limit (from markerdata) 6 f r o m22%a g e
Delete LimitLine B f r om226a g e

=A =4 =4 -4 -4 A

Pass Fail Testingb f r o m23Ya g e

Creating a Limit(Point by Point)

Description Create a limit manually, point by point. A
maximum of ten p oints can be used.

Operation 1. Press(_im )> Edit Select LimifF1]>Limit Line
[F1] and choose a limit line.

Limit line: 1-5
2. PressPoint by Point[F2].
The GSP9330 is split into two screens. The top

screen shows the trace and limit lines and the
bottom screen shows the limit line table.
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Spectrum display

711 6.000MHz
W 1 OkHz

Limit Line Table

3. PressPoint Num[F1]and choose a point number
to edit with the number pad (must start at #1).

4. PressFrequency[F2hnd set the frequency of the
point.

5. PressLimit[F3] and set the amplitude level of
the point.

All the points will be displayed in a limit line
table at the bottom of the display.

6. Repeat steps 35 for the remaining points
(maximum of 10points. Points can only be
created in numerical order).

7. To delete the slected point, press Delete
Point[F6].

8. PressReturn[F7]>Save Limit Line[F5}o save the
currently selected limit line.

& Note that thelimit lines are automatically sorted b
Note frequency (lowY high).
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Creating a Limit (from Trace Data)

Description Trace data can be used to create limit lines. A
10 point limit line is created from the trace data
at each grid division as well as the start and
stop frequencies.

Operation 1. Press(_im )> Edit Select LimifF1]>Limit Line
[F1] and choose a limit line.

Limit line: 1-5
2. PressTrace Data to Limit Line[F3].

The GSR9330 is split into two screens. The top
screen shows the trace and limit lines and the
bottom screen shows thelimit line table.

Spectrum display

Limit Line Table

3. PressLimit Offset[F2]and set an offset level.

4. PressCreate Limit LineNow[F1].

1 A limit line will automatically be created based on
the trace and offset level.
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9 Alimit line can be created any numbertiofies.

5. PressReturn[F7]>Save Limit Line[F5to save the
currently selected limit line.

Creating a Limit (from marker data)

Description Marker data can be used to create limit lines.
Please see the marker chapter on pag®0 for
details on markers. A maximum of 10 points
can be created.

Operation 1. Press(_im )> Edit SelecLimit[F1]>Limit Line
[F1] and choose a limit line.

Limit line: 1-5
2. PressMkr Data to Limit Ling[F4].

The GSP9330 is split int o two screens. The top
screen shows the trace and limit lines and the
bottom screen shows the limit line table.

Spectrum display

02:47:59 24 |s-03-09 ]
Mk 10.00 MHz 8.17 dBm

711 6.000MHz 5 z 14 000MHz
W1 OkHz v 100) veep 6.17s

Limit Line Table

3. PressPoint Num[F1]and choose a point number

225



GYINSTEK

GSPR9330User Manual

A\ Nate

Delete Limit Line

to edit (must start at #1).

. PressLimit OffsefF3] and setthe offset level for

the point.

This will only create an offset for the currently
selected point, not all the points.

PressMkr Data to Point[F2]This adds the
currentl y absitiondothmar k e
selectedpoint.

The marker position can be moved at this point
using the scroll wheel. Press the Enter key to set
the position.

Repeat steps 36 for any other points (max 10).

PressReturn[F7]>Save Limit Line[F5}o save the
currently selected limit line.

Using this function will also change the positionfo
marker 1 outside of the limit function.

Description Any one of the 5 limit lines can be deleted.
Activate 1. Press(_im )> Edit SelecLimit[F1]>Limit
Correction

Ling[F1] and choosea limit line (limit line 1~5)
to delete.

PressDelete Limit LingF6]. The data from the
chosen limit line will be deleted.
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Pass Fail Testing

Description Before pass/fail testing can begin, limit lines for
the upper and lower limits must first be saved.
See page222, 224 & 225to save limit lines.

Operation 1. Press(_im )>Pass/Fail Test

2. To set a high limit, press High Limit[F1] and
choose one of the limit lines as the upper (high)
limit.

3. To set the low limit, press Low Limit[F2] and
select one of the limit lines as the lower limit.

4. PressPass Criterion[F3Rhnd select the pass
criteria.

Criteria: All -In, Max-In, Min -In
5. PressPass/Fail Mode[F5fo select what the GSR
9330 will do on a fail judgment. Singlewill stop

testing after a single fail. Continuewill continue
testing after each fail judgment.

Pass/Fail Mode: Single, Continue

6. PressPass/Ril TesfF4] and turn the testing on.

7. The test result appeas in the bottom of the
display, and the high and low limit lines (if
enabled) appear on the display.

Pass: M with green grid border.

Fail: S, with red grid border.

The alarmicon is shown at the bottom of
the display whenever testing is turned on

Display Icon
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Example Limit line

St 14 000MHz
Sweep:6.17s

Pass/ Fail inidicator

A At least one limit line (high or low) must be turnec
Note on to enable testing.

If the high limit or low limit is turned off, the
maximum or minimum®* display level is set
automatically as the high or low limit, respectively

* +30dBm+Ref level offset o150dBm+Ref level
offset
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Sequence

The Sequence function records and plays back userdefined macros.
There areup to 5 sequences available in repeat or single running
mode, with up to 20 steps each Delays and pauses can also be
introduced into a sequence to view measurement results during a
sequence. Sequences can also call other sequences to create longer
sequences

The sections below can be used to skip to the relevant section

i Edit Sequenceb f r om22age
1 RunSequenceb f r om233age

Editing a Sequence

Edit a Sequence 1. Press(sw)> SequendF1] and choose a
sequence to edit/create.

Sequence: 1-5

2. PressEdit[F2]>Start Edit[F1] to start editing the
selected sequence.

3. The display splits into two screens. The top
screenshows the main screen.The bottom
screen showsthe SequenceEditor with the
seguence steps.

1 ThelZBEIETSM=N icon appears in the sequence
editor window.
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Start Edit/ Sequence
Main display  Stop Edit icon function
menu
[ ——Z=]
Sequence Editor window
Add a Step Up to 20 steps can be added to each sequence.

Each panel operation is recorded as a step.
After each panel operation is performed, press

the key to record the step (in some cases
this is not necessaryd check if the operation
appears in the sequence editor window).

In the following example the center frequency
and span are added as steps toa sequence:

1. Press>Center Freq[F1]>20MHz,
2. Press(_s= )>Zero Span[F3]%_=).

3. The two operations are added to the Sequence
Editor.

CenterFreq: 20.000MHz

ZeroSpan

4, Press the key again to return to the
sequence function menu.
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& The arrow keys can be used to move the cursor t
Note the desired stepvhen in the Sequencenenu.

Add Delay to The delay function adds a delay between steps.
Sequence

1. PressDelay Time[F2} and enter the delay time.
Range: 100ms ~ 10s

2. Press to add the delay time to the
sequence editor.

1 The delay time will be inserted as a step.

CenterFreq: 20.000MHz
ZeroSpan

Delay Time: 500ms

& The arrow keys can be used to move thersor to
Note the desired step.

Pause Sequence  The Wait to Go function is used to pause a
sequence until Continue[F1] is pressed. This is
useful for observing measurements before
moving onto the next step.

1. PressWait to Go[F3] .

1 Wait to Go will be inserted as a step.

CenterFreq: 20.000MHz
ZeroSpan

Waitto go

2. When a sequence is running, PressContinue[F1]
to resume running the sequence.
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Insert Sequence Inserts another sequenceinto the current
sequence.

1. PressDo Sequence[F4]and select a sequence to
insert into the current sequence.

1 The selected sequence will be inserted as a step.

CenterFreq: 20.000MHz
Sequence: 2
ZeroSpan
A The current sequence cannot be insertatdo
Note itself.
Delete Step Any step in the Sequence Editor can be deleted.

1. Use the arrow keys on the front &
panel to highlight the step you @%@
wish to delete.

CenterFreq: 20.000MHz

Span: 10.000MHz
ReflLevel: 0.00dBm

2. Press Delete Step[F5] > to delete the step.
9 The selected step will be removed from the Seque

editor.
CenterFreq: 20.000MHz
Reflevel: 0.00dBm

Stop Editing 1. Press Stop Edit[F6].

232



GYINSTEK

ADVANCED OPERATION

SaveCurrent
Sequence

After a sequence has been edited (and stopped)
it can be saved

. Press>Save Sequencf~4] > to save the

sequence.

The selected sequence will besaved.

Delete Current 1
Sequence

. Press>DeIete Sequence [F5] > to delé&e

the current sequence.

Running a Sequence

Run Mode 1.

Press> SequendF1] and choose a

sequence.

. PressRun Modg¢F6] and toggle the run mode:

Single Runs the sequence once only.

Cont. Runs the sequence continually until
Stop Running Sequence[F7] is
pressed (Note: the Stop Running
Sequence[F] option only appears
when the sequence is running)

Run Sequence 3.

PressRun Now[F7] to start running the selected
sequence.

. PressStop Running Sequenf€’] to stop the

sequence.

In single mode the sequence will stop running wh
all steps have finished.
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Tracking Generator

The tracking generator is a factory installed option that generates a
sweep signal with its sweep time and frequency range matching
the GSP-9330. The amplitude is maintained at a constant value over
the entire frequency range. This is useful for testing the frequency
response ofa DUT.

1 Activate the Tracking Generator 6 f r o m23da g e
1 Normalize the Tracking Generator5 f r o m23%a g e

Activate Tracking Generator

Operation 1. Press>Tracking Generator[F1]>TG[F14nd
toggle the tracking generator on.

The TG OUTPUT will beactivated.

2. PressTG Level[F2}to set the output level of the
tracking generator.
Range: -50 to 0dBm

3. PressTG Lvl Offset[F3]to set the offset level of

the tracking generator to compensate for
system gain/loss.

Range: 0dB to 50dB

4. PressTG Lvl Steg[F4] to set the step resolution
of the TG level.

Range: Auto, Man; 0.5 to 50dB,
0.5dB step

5. Press Power Sweep[F5] to vary the output
power of the TG to the rate of the sweep. At the
beginning of the sweep, the output power is at
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the set TG Level and increases/decreases
linearly to the set Power Sweep level at the end
of the sweep.

Range: -5dB to +5dB

Normalize the Tracking Generator

Background The normalize function subtracts the trace after
each sweep with a reference trace. The resultant
trace is added to a normalized reference level.

Connection When normalizing the TG output, connect the
TG output directly to the RF input.

After normalization, connect the DUT to the
tracking generator and connect the output of
the DUT to the RF input.

GSP

TG RF
OUTPUT INPUT

Ly DUT |-

Normalization

Operation 1. Press>Tracking Generator[F1]>TG[F1and
toggle the tracking generator on.

2. PressNormalize[F6]to enter the Normalization
menu.

3. PressNorm. Ref.Level[F2]to set the vertical level
of the normalized reference.

Range: -100dB~100dB
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4. PressNorm. Ref. Position[F3pffsets the
normalized trace on the screen.

Range: 10~0 grid divisions.
(top to bottom)
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5. PressNorm.[F4] to toggle the normalized dat a
on/off.

Alternatively, press Exe. Norm.[F1] to perform
the normalization again.

Trace without
normalization

Trace with
normalization
on and the

T reference

position set to
the 51 grid.
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