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GUWINSTEK SAFETY INSTRUCTIONS

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 instru ment 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  ¢ouid 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 Voltage
Attention Refer to the Manual

Earth (ground) Terminal
Frame or ChassisTerminal

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

I ¥ 0 = B
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Safety Guidelines

General
Guideline

& CAUTION

*Do not place any heavy object on theinstrument .

*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 signals to the TG output.
*Do not block the cooling fan opening .

*Do not disassemble theinstrument unless you are
qualified .

(Measurement categories) EN 610102010 specifesthe
measurementcategoriesand their requirementsas follows.The
instrument falls under category Il

*Measurement category IV is for measuremeperformed at the
source of lowvoltage installation.

*Measurement category Il is for measurement performed in the
building installation.

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

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

Power Supply

&WARNING

*AC Input voltage range: 100V~240V
*Frequency: 50/60Hz

*To avoid electrical shock connect the protective
grounding conductor of the AC power cord to an
earth ground.
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Battery *Rating: 11.1V, 6 cell Li-ion battery

& *Turn off the power and remove the power cord
CAUTION  pefore installing or removing the battery.

Cleaning *Disconnect the power cord before cleaning.

*Use a soft cloth dampened in a solution of mild
detergent and water. Do not spray any liquid .

*Do not use chemicals containing harsh material
such as benzene, toluene, xylene, and acetone.

Operation *Location: Indoor, no direct sunlight , dust free,
Environment almost non-conductive pollution (Note below)

*Temperature: 5°C to 45°C
*Humidity: <90%

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

Pollution refers to Eaddition
gaseous (ionized gasesjhat may produce a reduction of dielectric
strength or surface resistiuvi

*Pollution degree 1: No pollution or only dry, nezpnductive
pollution occurs. The pollution has no influence.

*Pollution degree 2: Normally only neconductive pollution occurs.
Occasionally, however, a temporary conductivity caused by
condensation must be expected.

*Pollution degree 3: Conductive pollution occurs, or dry, Ron
conductive pollution occurs which becomes conductive due to
condensation which is expected. In such condits, equipment is
normally protected against exposure to direct sunlight,
precipitation, and full wind pressure, but neither temperature nor
humidity is controlled.

Storage *Location: Indoor
environment .temperature: -20°C to 70°C
*Humidity: <90%
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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 the
power cord meets the following safety instructions.

NOTE: This lead/appliance must only be red 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 (BE
Blue: Neutral @) .,_/f
Brown: Live (Phase) J

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 connected to
the Earth terminal marked with either the letter E, the earth symbol
=) or coloured Green/Gre en & 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 o r 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 instruc tions 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 alive 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. All hazardous 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
GSPR93008 the package contents instructions for
first time use and an introduction to the front
panel, rear panel and GUI.

GWINSTEK ose-eaco:

GSPO300B INtrodUCHION....ceiieiiieiiceeer e e mmm e ernmeennnes 9
MaAIN FEATUIES.......cieeii et e e e 9.
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GSP9300BIntroduction

The GSR9300Bbuild s on the strong feature set of the GSR9330 and
significantly increases performance in almost every aspect; making
this the most comprehensive and feature-rich spectrum analyzer
GW Instek has released.

Like the GSP9330, the GSP9300Bfeatures a split window display
to view data in spectrum, topographic or spectrographic views.
There are also a number of additional test functions such asP1DB.
Lastly, the GSP9300Bsignificantly reduces the sweep time and
RBW filter step resolution and complexity .

Main Features

Performance *9kHz~3GHz bandwidth
*1Hz resolution

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

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

*Amp litude measurement range: DANL~30dBm
(frequency dependent)

*Input attenuation: 0 ~ 50dB, 1dB steps
*Phase noise: <-88dBc/Hz@1GHz, 10kHz, typical

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

*Three display modes: Spectrum, Topographic and
Spectrographic

*Split window display

*Built -in EMI filter

*Auto Wake -up

*Built -in preamplifier

*Gate sweep

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

*SEM measurement

*ACPR measurement

*OCBW measurement

*Phase jitter measurement
*Harmonics measurement
*P1dB measurement
*Channel power measurement
*Demodulation analyzer

*Diverse marker functions and features with Peak
Table

*Sequence function to automatically perform pre -
programmed sequential operations

*Qptional b attery operation

10
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Interface *8.4 color LCD (80C° 600)
*On-screen menu icons
*DVI -1 video output
*RS232 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
*Qptional power meter adapter
*IF output @ 8&MHz
*Headphone output
*REF (reference clock) input/ output BNC ports
*Alarm/Open collector output BNC port
*Trigger/Gate input BNC ports
*RF N-type input port
*Tracking generator output
*DC +7V/500mA output SMB port

11
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Accessories

Stardard
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 calibrabn
Description

Tracking generator

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

GPIB interface (IEEE 488
bus)

Description

DCBLOCKBNC 50R
10MHz-2.2GHz

DC BLCCK N TYPE 50R
10MHz-6GHz

DC BLOCK SMA 50R
0.1MHz-8GHz

Soft Carrying Case
6U Rack mount kit
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Software Downloads

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

IVI Driver Supports La¥Wiew & LabWindows/CVI
Programming

13
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Appearance

GSR9300BFront Panel

LCD Function Main  Control File keys

disiay keys Xeys\keys\* / /Povver key
3 S

R ‘\N‘ Marker keys
| Presstilocal - 51— Awiliary ke
and Quick ~_ yKeys
Save keys " )4 — Scroll wheel
I Arrow keys
= = — RFinput
UL%{ 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, frequency,
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.
Sets 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
horizontal 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, phase jitter and other
advanced measurements.

Ldrted

Sets traces and trace related
functions.

Trace

Limit Sets and tests Pass/Fail limit lines.
Line

The Display key configures the
windowing mode and basic
display properties.

Display

15
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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 P 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.
Nognm The Option Controlkey allows you
Bnnnk 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 sequencewith 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 terminal RF input port. Accepts RF inputs.
*Maximum input: +3 0dBm
RF INPUT 50 *nput i mpedance:
’ P
*Maximum DC voltage: £50V
*N-type: female

17
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DC power supply  (O) SMB port supplies power for
S optional accessories.

DC +7v

*500mA Max.

‘ The numeric
‘ I keypad is used to
enter values and
parameters. It is
often used in
conjunction with
the arrow keys and
scroll wheel.

Numeric keypad

N
Z,

OCOOO
OOOO

QOO

&

=

TG output port The Tracking Generator (TG)

output source.

TG OUTPUT 50W *N-type: female
i
REVPWR:dEM xl nput i mpedance:
*Qutput power: -50dBm to 0dBm

*Maximum reversed power:
+30dBm

USB A, Micro SD o= NF£S 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:
100~240V, 50/60Hz.

Power Socket

19
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Battery pack Voltage: 11.1V
Capacity: 5200mAH

REF IN BNC female reference input.

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

Security Lock ]

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
= (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 Xl icon menu
Scale and Sweep
Reference settings
level !
cane Trace/
Detection
Traces and settings
waveforms
Unassigned
settin
Sweep C iconsg
Progress ——— ks T e
bar , e e = Sweep,
/ | Trigger,
Entry/ Frequency/ Bandwidth ~ Statusicons Pre-amp
Message settings and USB
area settings
Scale

Reference level

Attenuation

Date/Time

Marker
information

Displays 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 pagell19for
details.

Displays marker information. For details see page
93

21
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LXI icon This icon indicates the status of the LXI connection.
For details, see page224.

Function menu  Soft menu keys associated with theF1 to F7
function keys to the right of the display.

Sweep Mode This icon displays the sweep mode,

as set by the Sweep Mode key. See

page 78.

Sweep settings Sweep icon that shows the sweep

status. See pager1for details.

Trace and
detection settings

Trace icon that shows the trace type
and the detection mode used for
each trace. See from page0 for

details.
Blank Unassigned setting icons.
Trigger setting Trigger icon that shows the trigger

status. See page88 details.

Preamp settings Pre-amplifier icon that shows the
Pre-amplifier status. See from page

61 for details.

USB settings Displays the status of the USB A

port.

Status Icons 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.

22
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Frequency/ Displays the Start, Center and Stop frequencies,
Bandwidth RBW, VBW, Span and 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 80), limit lines (184) and marker positions
(93.

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 refersto 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 GSR-9300Bto 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 GSPR-9300Bhas 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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Inserting the Battery Pack

Description The GSP-9300B 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.

w

Insert the battery as shown in the diagram
below.

e

Replace the battery cover.

Display Icon 3N Thebattery icon is displayesvhen GSP
9300Bis running on battery power.

Insertion Diagram

27
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Power Wp
Steps 1. Insert the AC power cord into the power
socket.

2. The power button exterior will be lit blue to
indicate that the GSR-9300Bis in standby
mode.
o3~

3. Press the power button for a few secondsto
turn the GSR-9300Bon.

4. The power button will turn orange and the
GSP9300Bwill start to boot up.
-

A It takesa little less han 1 minute for the GSP
Note

9300Bto fully startup.

28
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Power Down

Description The GSRP-9300Bhas 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 savel for the next time the
instrument is turned back on.

The forced power down method 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:

*The system state is saved.

*Qutstanding processes are closed in
sequence.

*The LCD backlight is turned off.

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

& The process takes ~10 seconds.
Note

Forced Power Pressand 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

GSPR9300Bto perform a longer system check
the next time it is powered up.

29
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Setting the Date, Time antWakeUp Clock

Description The GSP-9300Bcan 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: Se the System Date toJuly 1, 2016

1. Press(swn)>Date/TimgF4]>Set
DatdF1]>YeafF1].

2. Press2016>Enter[F1].
3. PressMonth[F2]>7>Enter{F1].
4. PressDay[F3]>1>EnteflF1].

5. PressReturn[F7].

& The System Date will be shown at the top it
Note display.
System Time Example: Set the System Time td:00 AM

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

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

5. PressReturnF7].

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

System WakéJp Example: Set theGSP9300Bto 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/ wake up clock can nc
longer be set, please replace the clock battery. S
page238

31
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Firmware Update

Description The GSP-9300Ballows the firmware to be
updated by end-users. Before using theGSP
93008 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 Informatiof1].

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 @®m.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

1 OHz 1 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 22

Steps 1. Press((Fee).

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 operae the
GSPR9300Bmenu 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
\

AN

00 0 4 550 0

L OO00000ON

Input Parameter
Values

Selecting this type 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.

34
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Toggle State &
Input Parameter

Sub Menu

Sub Menu to
select parameter

Active Function

Pressing this menu key will allow you to toggle
the state of the function between Auto and
Man(ual) state. When in 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.

Date/Time>

Presdng this menu key will enter a submenu.

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

Pressing this type of menu key will activate
that function. The menu key will be
highlighted to show it is the active function.

35



GUYINSTEK GSR9300B User Manual

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 prom pted 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 th e screen as it is edited Values can
include decimal points for non -integer values
or for entering dot -decimal notation for IP
addresses.

tart 20 000MHz
W 30kHz

Contor 26|
BW 30kHz 1

Span 10

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 the value, anticlockwise
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 Fregency

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

Operation 1. Press>Center[F1]and enter the

frequency and unit.
Range OkHz~3GHz
Resolution 1Hz

Default: 15GHz

Display Center frequency

top 15.000MHz

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
FredF2] and enter the frequency and unit.

2. To set the stop frequency,press> Stop
FredF3] and enter the frequency and unit.

Range: OkHz~3GHz
Resolution 1Hz

Default Startfrequency OHz

Default Stop frequency 3GHz

Display Start Frequency Stop Frequency

04:46:00  2014.07-01

Att 27 00 dB

r10.000MHz
pan. 10.000MHz

Start Frequency Stop Frequency

A The gart and stop frequency can change when th
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 Frequency 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(F=%)> CF Step[F4knd 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: O0Hz~3GHz
Auto range 1/10 of span frequency

DISp|ay ;N;‘ 2014-07-01

CF Step size
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Frequency Offset

Description The Freq Offset 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 OffsgfF5] and 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 Span function 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~3GHz
Resolution 1Hz
Default Span: 3GHz

Display

15.04:39  2011-09-06
3.0900 GHz - 10.83 d8Bm
-B00MHz 100 dB

Mk
At 20 008 AMK1

tart 3.000GHz 3.050GHz P 3.100GHz
W 420kHz W:300kHz  Span 100.000MHz 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 3GHz 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 fixes the start
and stop frequencies to the centerfrequency.
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 acordingly.
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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 measurement
functions are not available with the ze span
setting:

Last Span

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

Operation 1. Press(_s )> Last Span[F4]
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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

tart 5.000MHz

e 10.000MHz top 15.000MHz
3V 1. 0kHz BW 1.0kHz 10 :10.000MHz woop 1.80s

Ref17.00dBm
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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(a=me)> Scale/DiiF3] 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(amme)> Auto ScalgF4] to turn the Auto
Scale function on.
& This function is applicable to both the linear and
Note logarithmic scales.
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> ScalgF5] to toggle the Scale on or
off.

2. PressScale Pof-6] to 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 . Press(amwe)> More[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

Display Icon

52

. Press> More[F7]>RefLvIOffset[H] and set

the offset level and unit.

. To remove the offset level, set the reference

offset to 0 dB.

Range 0dB ~ 50dB

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 of 30 points
Amplitude: -40dB to +40dB
Amplitude Resolution: 0.1dB

Frequency: 9kHz to 3GHz
Frequency Resolution: 1Hz
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Display Correction points

{lee(madmadsmaimal

Corrected
output

Original waveform

Example: The ihgram above shows how amplitud
correction is used to compensate for any losses ¢
gains at specific frequencies

Create a Correction Set

Description The GSP-9300Bcan 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 GSR-9300Bwill 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

20 16.09  2(Js-07-01
Mk1 10.00 MHz 7.58  dBm

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. PressGain 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

. Repeat steps3 to 5 for any other correction

points.

. To delete the selected point, pressDelete

Point[F6].

. PressReturn[F7]>Save Correction[F3p save the

correction set.

A\ Nate

Note that the correction points are automatically
sorted by frequency (low 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 Frequerty soft-key.

Amplitude CorrectionOn/Off

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

Activate . Press> More[F7]>Correction[F3]>

Correction

56

Correction Set[F1and choose a correction set.

Correction Set 1-5
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2. PressCorrectiorfF2] and 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. PressDeleteCorrectiofF6].
The selected correction set will be deleted.

Save Correction Séb Memory

Operation 1. Press> Save To[F1and 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[F].
Name the selected fle using the
F1~F7 keys, as shown below or use
the numeric keypad to enter
numbers.
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Limitations:
*No spaces
*Only 1~9, A~Z, a~z characters allowed

)

3

; [ )
[ =)
[Lowercase)—{

Return
N
N
N

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

Y
o
A A

Y
=%
A

Y
@
A

[ Name>

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 sourceld 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
Recdl, please see page215

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. Usethe 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 selectedlocation. For more information on
Save and Recall, please see pag2l5
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Input Impedance

Description Sets the input impedanceto 7 5 ¥r5 0 Y .
Operation 1. Press(amiee)> More[F7]> More[F7] > Input Z[F1]

to toggle the input impedance.

Range: 75Y, 50Y

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 .

& The Input Z Cal function is onlfunctionalwhen
Note the input impedance is set to 78.

Operation 1. Press(amie)> More[F7]>More[F7]>Input Z
CalF2] and set the impedance offset.

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

Display Icon AM The AMP icon is displayed at the bottom

' of the screenwhenInput Z Ca] 0dBand
Input Z is =75Y.
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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 GSR9300Bhas 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
is turned off. The bypass setting turns the pre-

amplifier off.
Operation 1. Press> More[F7]>Preamp[B] to toggle
the Preamp state.
Range: Auto, Bypass
Display Icon ThePr-amp icon indcates that the pre
amplifier is on.
Example: o T T

tart 5 000MHz o 10.000MHz top 15.000MHz
W 3 0kHz BW 3.0kHz an 10, 000MHz woep-442ms
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A 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(as=)> AutosefF1].

Autoset Range Amplitude: -80dBm ~ +20dBm
Span OHz ~ 3GHz

Example:

22:33:51  2014.07-01
* it 10.000 MHz 8.10  dBm
m__Alt 20,0048

tor 10.000MHz
W 30kHz pan:3.000MHz

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

Limiting the Autoset VertickSearch Range

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.FloofF2] and switch the
range from Auto to Man.

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

Range: 160 to +20dBm

& See page&0for 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 3SMHz.

Operation 1. Press> SparjF3] and switch the range
from Auto to Man.

2. Enter the span frequency for the Autoset
search.

Manual Range: 100Hz to 3GHz
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BandwidthAverageSettings

BWI/A VG key sets the resolution bandwidth (RBW) , video
bandwidth (VBW) and averaging functio ns. 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) filter 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
relationship

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

SPANRBW
relationship in
Auto mode.

Span (HzZ)ORBW (Hz) |Span (Hz)ORBW (Hz)
200 1 650k 3000

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(®wa)> RBW[F1] and set the RBWto
Auto or Man.

2. Set the resolution bandwidth and unit for Man

mode.
Mode: Auto, Man
Frequency Rang&dB): 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 TheBWicon is displayed at the bottom of
the screerwhen the RBW is in Man mode

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

Video Bandwidth Settings (VBW)

Description VBW (Video Bandwidth) 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 Man.

2. Set the video bandwidth and unit for Man
mode.

66



GUWINSTEK BASIC OPERATION

Mode: Auto, Man
Frequency Range(3dB1Hz~1MHz (1-3-10 step)

Display Icon TheBWicon is displayed at the bottom of
- the screenwhen theVBW 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 pageb5 & 66
respectively.

View VBW/RBW 1. Press‘

ratio
2. The ratio is display ed on the VBW/RBWIF3] soft
key.
Display
Tip Signals that are masked by the noise floor level
should have a ratio of less thantb smooth the
noise out

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

Description

Operation 1.

Display Icon

68

The Average function averages the tracefor 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 AVGicon is displayed at the bottom o
the screerwhen the Average function is
on.
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. 23.16:23 201407 A
Example 1048/ e O doo Mz 0,24 ceim 'fJ Ldlels ]

REW)
10.00dBm __ Att 20.00dB 1 RBW

I
1
[

[y
kil
A M

7 10.000MHz p'11.500MHz
par weop:25.2ms

W 30kHz 3.000MHz

Average:Off

Number of traces that
have been averaged

2{18:09  2014-07-01 Y  Bwiavg

10.000 MHz 8.24  dBm >
RBW
L VEW)

Aver

h
h

10.000MHz
W:30kHz  Span:3.000MHz

Average: OnZ2(®)
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Average Type

Description The Average Type function determines how the
GSP9300Bdetermines 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 Av erage: Averages the trace points on a
logarithmic scale in watts.

Operation 1. Press> Average Typg=5] and choose the
average type.
Range: LOG Power, Volt
Average, Power Average
Default: LOG Power
EMI Flter
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 s&t
to -6dB, indicated by an asterisk (*).

When any measurement functions are turned
on (see pagel24for details), the EMI filter is
automatically disabled. Conversely if the EMI
filter is turned on, any measurement functions
are turned off.
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Operation 1. Press(®was)> EMI Filter[F6] and toggle EMI
filter on or off.
& See the specifications for details on the EMI filter
Note page277.
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Sweep

The GSP-9300Bhas a number of sweepoptions including setting
the sweep time, the sweep run mode (continuous, single) and
sweep mode (fast, slow). The GSR-9300Balso has gated sweep
modes.

Sweep Time

Description Sweep time defines thelength of time the
systemtak es t o "sweep6d t he
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)

Display Icon 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
GSPR9300Bwill perform a single sweep and
then stop.

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

Display Icon

spectrum analyzer into single sweep mode.

. PressSweep Sing[&2] again to perform a single

sweep.

*When a single sweep has ben performed, you
can still perform frequency, span, amplitude and
other functionsont he o0frozendé tr

right-hand side of the screen when the
sweep is in single mode.

& Note

You must wait forthe single sweep to finish before
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-9300Bhas 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== )> SweepCon{F3] to put the
spectrum analyzer into continuous sweep
mode.

Display Icon 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 GSR9300Bwill now continuously sweep
Note unless the mode is changed to single sweep moc
or if the system is waiting for a fgger condition

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 asRF
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 abewlemonstrates 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 the RBW 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 modé&inction to be available.
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Operation 1. Press> GateDelajfF5] and set the gate
delay time.

2. Press> Gated Lengtf6] and set the gate
time length.

3. Press> Gated Swedp4] and turn the

mode on.
Gate Delay: 0s ~ 1000s
Gate Length: 58us ~ 1000s

Display Icon SeEd The Sweep Gated icon is displayed when
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Example: The example below shows the spectrum of an F<
modulated signal when gated sweep modeaff.

0 2014-06-17

At 10.0dB

The example below shows the same signal with 1
gated sweep timed to sweep when only the desir
frequency is output.

09:39:12  2014.06-17
o 1048/
1 0.00dBm At 10.0d8

00GHz top 1.501GHz

1 500GHz
pan 1.000MHz sep 10.0ms

& Gate Delay and Gate Length must first be set
Note before Gated Swep is turned on.
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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 The Sweep icon is displayed on the right

BB handside of the screen when the sweep i
in either Fast or Normal mode.

Sweep Times CenterFequency= 1.5GHz  Sweep Mode
Span(Hz) RBW (Hz) AUTO Norm.  Fast
3G 1M 169ns 84.8ns
2G 1M 104ms 52.2ms
1G 1M 52ms 31l.dms
500M M 31lms 16.8ns
200M M 13.4ms 6.72ms
100M 1M 6.7ms  3.36ms
50M 300k 10.7ms 716us
20M 100k 23.4ms 573us
10M 100k 11.7ms 286éus
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5M
2M
1M
500k
200k
100k
50k
20k
10k
5k
2k
1k
500
200
100

30k
10k
10k
3k
1k
1k
300
100
100
30
10
10

28.9ms
101ms
50.9ms
6.88ms
22.9ms
9.83ms
76.4ms
219ms
109ms
710ms
1.98s
994ns
2.65s
2.65s
2.65s

655us
1.96ms
1.31ms
6.88ms
22.9ms
9.83ms
76.4ms
219ms
109ms
710ms
1.98s
994nms
2.65s
2.65s
2.65s
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Trace

The GSP-9300Bis 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 GSRP-9300Bcontinuously
Write updates the display with each
sweep.
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Hold Max/ The maximum or minimum

Hold Min 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 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 BlanKF6] key.

Blank Clears the selected trace from
the display and stores trace
data. The trace can be restored
by pressing View[F5].

Display Icon ——
Example agp— .,
Tracel —aa i .
e Hold Max
Trace 2 ——uu i I .
VIEN & View
Trace 3
Trace 4
Operation 1. Press> TracgF1] and choose the trace
number.
Trace: 1,2,3,4
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. Select the trace type:

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

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

level.

A\ Note

Trace Math

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

Description

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

Math functions

82

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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LOG Offset Adds a reference to the TR1
trace

Operation

A\ Note

. Press> More[F1]>TraceMath[F1].

. PressTR1[F1]and select the first trace source

TR1: Tracel?, 3, &

. PressTR2[F2] and select the second trace

SOUrce:
TR2: Tracel, 2,3, 4

*You cannot select the current trace as the TR1 ¢
TR2 trace sources. The current trace is designate

by pressin> Select TraexF1]

. Select the trace math function:

PowerDifffF3]
LogDIfffF4]
LogOffset[F5]

. If LogDiff was selected, set the reference level

and unit.

LogDiff refrange -120dBm ~ 30dBm
LogDiff refunits: dBm, W

. If LogOffset was selected, set the offset level

and unit.

LogOffset range -50dB~+50dB

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

Trace DetectiorMode

TheMath icon is displayed wheirace
math is turned on

Description

Each time the spectrum aralyzer 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
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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

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.
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Auto Detector Below is a flow chart diagram showing the
Selection Method  Detector selection for the Auto mod e.

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

Y N
l Is Phase Jitter Y
measurement on?

Is (trace) Average
on?

-

-

-
-

-

Are any traces set | v,
to Max Hold?

A
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]
NormallFZ2]
Peak+[F3]
PeaklF4]
Sample[F5]
RMSAverage/F6]
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3. The display will re turn to the Trace menu.

Display Icon Normal Peak+ icon
Peakicon Sample icon
RMS Average
icon

RIS
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Trigger

The Trigger function sets the signal conditions upon which the
spectrum analyzer triggers captur ed 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:

*Free Run Mode8b from page

*Activate Video Tr8gger b from page
*Activate External 90rigger B from page

*Sel ecting Trigger9oMode b from page
*Set the Trigger ®elay Time b page

Selecting a Trigger Type

Free Run Mode

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

Free Run Mode 1. Press(™e )> Free RufiF1] to run in free mode.

Activate Video Trigger

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

*for positive video edge
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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

Operation 1. Press>Trigger Condition[F2]>Video[F1]
2. PressVideo Edgfg-1] and choose the edge.
Range: Positive, Negative

3. PressVideo Level[F2and set the video voltage
trigger level.

Trigger level: (-120dBm to +30dBm)
+Ref Level Offset

4. PressTrigger Freg[F3Jand choose the frequency
at which the spectrum analyzer will check the
triggering conditions.

Frequency: 0~3GHz+frequency
offset

IBEEEY TheVideo Levelrigger icon is displayed
#® when theVideotrigger is activated.

Display Icon
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A 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 port. The external trigger signal can be
configured as positive or negative edge.

Trigger: 3.3V, CMOS

Operation 1. Press(_me )>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

Trigger_U_U_ —

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 Triggeicon is displayed whenthe
external trigger is activated.
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& The trigger will revert back to the Free Run mode
Note any parametesettings are changed, such as the
span or amplitude settings.

Selecting the Trigger Mode

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

Modes Normal: The spectrum analyzer captures
every signal that meets the trigger
conditions.

Single: The spectrum analyzer captures

the first signal that meets the
trigger conditions.

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

Operation 1. Press(_m )> Trigger Mod¢F3] to toggle the
trigger mode:
Nor.: Normal
Sql.: Single
Cont.: Continuous

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

Display Icons Normal: Continuous:
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Set the Trigger Delay Time

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

Delay time range: 1ns to 1ks

Operation 1. Press(_me )>Trigger DelayF4] 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 GSR9300Bcan activate up to 6 markers or marker pairs
simultaneously as well as up to 10 peak markes 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 GSR-9300Bcan 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.

*Activatinga Marker B f r om94p ag e

*Move Marker Manually 6 f r om9p age

*Move Marker to Preset Locationsb f r o m95 a g e
*Activate DeltaMarker B f r o m9 a g e

*Move Delta Marker(s)Manually 6 f r o m9p ag e
*Marker Functionsb f r om9 ag e

*Move Marker to Traceb f r oml1lQ2a g e

*Show Markersin Tableb f r oml08a g e

*Peak Searchb f r page 104

*Peak Configuraton 6 f r o m1Qf6a g e

*Peak Tableb f r omlQyage
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Activating a Marker

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

Activae 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

J

"

s

tart 8.500MHz L 10.000MHz
W 30kHz BW 30kHz pan: 3. 000MHz

Fr0q:10.000000 MHz
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Move Marker Manually

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

2. Use the left/right arrow keys to @
move the marker one grid division. @ @

3. Use the scroll wheel to move the
marker in fine increments.

4. Alternatively, the numeric keypad
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 positions.

Functions Mkr>Center Move to center frequency.
Mkr>Start Move to start frequency.
Mkr>Stop: Move to stop frequency.
Mkr>CF Step Move to step frequency.
Mkr>Ref LvI  Move to reference level
amplitude.

& When the key is used, the span and other
Note settings may be automatically changed.
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Operation 1. Press> Select Marker[F1and sdect a
marker number.

2. Press and selecta marker position:

Mkr>Center[F1]
Mkr>Start [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
of the display, under

measurement.
Delta Markers Ref: Reference marker, designated asé.
Delta: Delta marker, designated asqgl.
Operation 1. Press(“=)> Select Marker[F1and select a

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

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

Move Deltaor 1.

Reference Markel

Press> Delta[F4]> MoveRefF2] to move

the reference marker.

Press> Delta[F4]> MoveDelta[F3] to move

the Delta marker.

Move the selected marker in the same fashion
as a normal marker, see paged5

Move Both 1.

reference and
delta marker

Presseither Move Pair SparjF4] or Move Pair
CentefF5] to move both markers at the same

time.

Move PairSpan

Move PairCenter

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

1
<& +spanA (gl

1
qgl a -spanA <

Moves both markers at
the same time, keeping
the span between both
markers even
throughout.

2. Move both markers in the same fashion as a
normal marker, see page95.
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Marker Rinctions

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(Me)> Select Marker[F1hnd select a

98

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

PressNormal[F3] and then position the marker
to the desired location.

PressFunctionF5]>Marker Noiseand turn
Marker Noise on.

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

Marker ID, Frequency, dBm/Hz

Marker

tart 5 000MHz ter 10.000MHz p 15 000MHz
W 3 0kHz BW: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 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 marker
to the desired location.

4. PressFunctionF5]>Frequency Counter[F1ind
turn the counter function on .

5. PressResalition[F2] and set the resolution:

Auto: Automatically chooses
the best resolution.

Man: Allows the resolution to
be manually set.

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

6. The display will show the frequency
measurement at the top of the screen at the
selected resolution.

Frequency
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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 GSRP9300B as
reference signal. See pagd 96for more
information about the Tracking Generator.

Operation 1. Before starting a VSWR measurement, the
tracking generator must be turn ed 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[F1fp
toggle the tracking generator to on.

4. PressNormalize[F6]>Exe. Norm[F1{o 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-
9300B 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. PressFunctionF5]>VSWR[F3]to turn the
VSWR measurement on

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

Marker ID, Frequency, VSWR measurement

250 000MHz p 500.000MHz
weep 283ms

tart OHz ent
W 100kHz ~ VBW 100kHz  Span 500 000MHz

SaveFinish
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Move Markerto Trace

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

Operation 1. Press(")> Select MarkgF1] and select a
marker number.

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

3. PressMoreg[F7]>Marker Trace[F1pnd choose a
trace to move the current marker to. Only active
traces can be selected.

Auto[F1]

TraceJF2]
TraceF3]
Trace3F4]
Trace4F5]

4. In the example below, marker 1 is set to Tracel
and marker 2 is set to Trace2.

Marker 1, Trace 1

2.07:53  2014:07-06
Mk1 .00 MHz - 43.45 dBm

o 10.000MHz 15.000MHz
kHz  Span:10.000MHz weep 17.9ms

Marker 2, Trace 2
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ShowMarkers in Table

Description The GSRP-9300Bhas a Marker Table function to
show all the active markers and measurements
at once.

Operaton 1. Press> More[F7]>Marker Table[F2hnd

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.

152 2014.07-08 )
8.00 MHz - 91.95 dBm/Hz.

10.000MHz

Tarl 5 000MHzZ 10 000MHzZ 715 000MHz
REW 100kHz v iz weep 17.9ms

Marker Table
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Peak Search

Move Marker to Peak

Description The key is used to find trace peaks.
Operation 1. Press(mme)> Select Marker[F1and select a

marker number.

2. Press>Peak Search[ff. The 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.

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 Peals®ction on page105for detalils.

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

2. Press>Mkr>Cente|{F2].

A The span will not be changed.
Note
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Search for Peaks

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

Peak Search Next Peak Searches for next highest
peak visible on the display.

Next PealRight  Searches for the next peak to
the right of the marker.

Next Peal_eft Searches for the next peak to
the left of the marker.

Min Search: Searches for the lowest peak.
Operation 1. Press> Select Marker[F1and select a

marker number.

2. Press and select the type of peak you
wish to find.

Example:
Next Peak
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Example scale E— Bl PeakSearch

(]

Next Peak Right

Next

MextPeakLeft

Example:
Next Peak Left

Peak Configuration

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

Peak Excursion: Peak Exairsion sets the
minimum value above the
peak threshold for which
peaks will be detected.
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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
Peak
BExcursion
2
1o
Peak 1\ - _EX(EJTSIOH
Threshold
A
Operation 1. Press(eas )>More [F7]

2. PressPeak Excursion[F2fo set the excursion
level.

3. PressPeak Threshold[F3p set the peak

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

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(san)>More[F7]>Peak Table[F5]
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2. PressPeak Soff2] and set the sorting type:

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

ascending order.
3. PressPeakTablgF1] to 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

70 000Nz
00MHz

A 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 Brightnes§ 2] to toggle the
display brightness:
Hi: High brightness
Mid: Medium brightness
Lo: Low bri ghtness

Turning the LCD Backlight Off

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

Operation 1. Press( > )> LCD Backliht[F3] and turn the
LCD backlight off .

2. When the backlight is off, press any function
key to turn the LCD backlight back 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 LingF4] to turn the
display line on.

2. Set the display line level and unit.

Example: = o

Display line

10.000MHz P 15 000MHz
pan: 10.000MHz 3

DisplayLine'- 23.00 dBm

Display line set at50dBm

Using theVideo Out Port

Description The GSP-9300Bhas a dedicated DVI 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.
DVl -1

00000000 ogo
00000000 S
© 0oooooog i ©
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Settingthe DisplayMode

Description The GSRP-9300Bhas 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 1. Press>Window SetupF1] and select the

display mode:

Spectrum/[F1]:

Spectrogram|F3]:

Topographic[F4]:

Spectrogram+Spectrum(F5]:
Topographic+Spectrum[F6]:

& The same trace isised on thetop and bottom for
Note the Spectrogram+Spectrum and
Topographic+Spectrum modes.
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Example
Spectrogram

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 frequency & 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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13:42:19  2014-05-28

Topographic

0.00dBm___Att 10.0dB. Topagraphic View

tart 79, 100MHz ter 79.595MHz top 80 090MHz
W 10kHz IW 10kHz pan 990.000kHz v 63 2ms

The topographic view shows the frequency of
events. The topographic view is useful for
observing smaller signals that have been
overpowered by stro nger 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.

SpeCtrOgrm 040455 2014-03-24 - - :I‘Phy
+Spectrum , z : ;

10dB/
20.00dBm_Att 10.0dB

1.000GHz top 1.000GHz
pan 100, 000kHz p9.83ms

©

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

Topographic
+Spectrum

tart 79 100MHz ter 79.595MHz top 80.090MHz
BW 10kHz W 10kHz in 990.000kHz ep 63.2m:

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 points of
interest. This function is particularly useful as it
allows you to make delta measurements both in
the frequency and time domain.
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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).

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

FrequenclF3] Marker frequency
Amplitude/H] Marker Amplitude.
TimelH] 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 :

mpHequencyFs] Position of the delta
marker.

mAmplitudel~] Amplitude of the delta
marker.

p7imelFy] Time delta

1/op7imelF5] 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

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

Operation 1. Press>Window SetupF1]>Split
SpectrunfiF2]>Active Win[F1]to activate the
upper split screen

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

3. PressAlternate Swegd|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 split spectrum view, the analyzer
will use the settingsfrom the active windowThe
settings for theinactivescreen will be retained for
the next time that split spectrunview is used.

234430 2014.07-06 3] Display

Example:

1048/
0.00dBm At 10.098
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System Settings

System Information

Description The System Information displays the following:
Serial Number Installed Options
Version: Calibration Date
Sottware LOI
Firmware RF
File sys TG
RF DNS Hostname
TG MAC Address
DSP LXI Password
Wordlist
Core
Operation 1. Press(®=n)>System Informatioff1] to 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
gueue are logged when operating the analyzer.
For a list of the error messages please £ethe
programming manual.

Operation 1. Press>Error message[F2p bring up the
error message table

2. PressPrev Page[F2and Next Page[F3to
navigate through each page of the error list.

3. PressClear ErrorQueue[F6lto clear the error
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messages from the list.

Set the System Language

Description The GSRP-9300Bsupports a number of
languages. The system language sets the soft
menu keys to the selected language.

Operation 1. Press>Languag§F3] and choose the
system language.

Set the Date and Time

Operation

=

Press>Date/Time[F4]

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

Year[F1] Sets the year.
Month[F2] Sets the month.
Day[F3] Sets the day.

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

HourfF1] Sets the hour (24hr).
Minute[FZ2] 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

00.04.50  2014-03-01
Al 37 0048
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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>Date/Time[F4]>CIock[F4]and turn

the clock display on or off.

Using the WakdJp Clock

Description The GSP-9300Bhas a wake-up clock to allow
the spectrum analyzer to automatically turn on
at a set time

Operation 1. Press(s=n)>Date/Time[F4bWakeUp Clock[F3]

and set the following parameters :

SelectClock[F1] Choose a wakeup clock
a-~7.

State[F2] Turns the selected clock
on/off.

Hour[F3] 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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Alarm Output

Description Allow sthe pass/fail output to be output via the
ALARM OUT port.

Output: Open collector

+V
Bl
Alarm Out Vo
BNC 1
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 @ depending on the Preset configuration settings.

*Using the PresetKeyb f r o mi122a g e

*Save the User Preset Settings f r o m132a g e
*Preset Type Settingd f r oml38age

*Power on Preset Settingsb f r oml1l23age

Using the Preset Key

Description The key loads the factory default state or
user-defined preset settings. See the Preset
Type Settings on pagel22to set the type of
preset settings that are loaded.

Factory Preset The factory default settings are listed on page
241
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 as the userdefined
preset settings.

Operation Press>Pwr On/Preset[F5]:Save User
PresefF3] to save the current state as theUser
Presetsettings.
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Preset Type Settings

Descrption Each time the (P=0) 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.

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

User PreselfF1]
Factory PreselfF2]

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/PreselF5]>Power On[F1]
and choose the power on settings:

Power On: Last, Preset

& See Preset Type Settings on pa2il for details on
Note the preset conditions.

The last preset conditions cannot be loaded if the
instrument wasnot powered down correctlyhe
last time it was used Please see page9 for
details.
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ADVANCED OPERATION

MeasUremMeNnt........ooeiiiii e e e 126
Channel AnalysiS OVEIVIEW............cccuurimmeereeiee e e e e s eeseee e 126
ACPR ..ot e 128
OCBW...iiiiee ettt mn e e et e e e e s et e e e e eeeenans 130
AM/FEM ANGIYSIS.....eeiiiiiiieiiiiie e eete ettt eeeeee et e e s 133
AM ANAIYSIS. ...eeiiiiiiieiiiiee e eeee e eeee e e 133
AM Pass Fail TESHNG.......cociiiriiiimeree e emenee e 137
FM ANAIYSIS...ociiiiiiiieiiiec et cmcmmen e 139
FM Pass Fail TEStNG........cuvvviiiiiiiieeeeeeiiiiiiiiiieieee e cmceemeeanees 142
AM/FM Demodulation.............ccooiiiiiemmeeiee e 144
Phase Jitter MeasuremMent...........ccuuueimereeeeee i 145
Spectrum Emission Mask OVErVIEW...........cooiuvimereeeeriere e ssiiceeas 147
Spectrum Emission Mask TeSHNG........c.ceeviiviemmeeeciiee e eeeeaes 159
Third Order Intermodulation Distortion (TOL)........cccocceeeiieeceeee e, 165
CNR/CSO/CTB MeaSUIEMENt.......cc.uveeeeeeiiceemmeiieeeeeeesnenieeeeeenenaaees 167
Carrier to Noise Ratio (CNR).......coovvvvviiiiiieeeeeeeeeeeeeeeeeee 167
Composite Second Order (CSQ)......ccceeeeviiiiiieieeeeiieeeeeeeeee 170
Composite Triple Beat (CTB).....ccovvvvveviiiiiieeeeeeeeeeeeeeeeeeee 171
Harmonic MeasUremMEeNTS...........uuviiiieieeeeeee it mee e 174
N dB BandwWidth..........cooeeiiiiiiieee e ereeree e e 176
PL1dB MEASUIEMENL.......ciiiieiieie e s eeeeeeeseieee e e e e e et emmene e e e e s e snneeeneaees 178
P1dB NOrmalization............ceueeiiiiieceeieee e eeeeree e e e e 181
Limit Line TestiNg......ccooeiiiiiiiiii e v e e 184
Creating a Limit (Point by POIND)........c.cooviiiiiiiieicn e 184
Creating a Limit (from Trace Data)............cceevevimmmeernvivnvniinienenesannas 186
Creating a Limit (from marker data)..........cccoovvieceeeee e 187
Delete Limit LINE......coooiiiiiiiiie et cceee e 188
Pass Fail TeSHNG ..o 189
ST =T (U 1= o = TP 191
Editing @ SEQUENCE........cceieeee e eeeceetee e mmeeee e e 191
RUNNING @ SEQUENCE. .. .uuiiiieeiiiiemceeeee e e e e e e e eeneee s 195
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Tracking Generator..........ocovuiiiiiiiirmmm e 196
Activate Tracking Generator......c.cccoocvvvvvmmeereeeeesisiiieeeee e e e e 196
Normalize the Tracking Generator............ccocuveeereeeeveeeennnne. 197

Power Meter.........ccoiiiiiiii e e 200
Activating Power Meter Mode.............oocviiimmeeeceieeeiieee i 200
Data Logging Power Meter Measurements............ccc.ceeeuee.. 202
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Measurement

This section describes how to use the automatic measurement
modes. The GSR9300Bincludes the following measurements:

*ACPR B fromil28age

*OCBW b fr olB0 page

*AM Analysisb f r o m138a g e

*FM Analysisb fr oml3®age

*AM/ FM Demodul ati oMd4b from page
*Phase Jitteb p algi®

*SEM measurementb f r oml4yag e

*T Ol measurementlébb from page
*CNR/ CSO/ CTB measuremgéédt b from page
*Har monic Measuremdmt B from page
*N dB meas ufranmnpagel76 b

*P1dB Measurement78b from page

Channel Analysi®©verview

Description Channel analysis measurement includes ACPR
(adjacent channel power) and OCBW (occupied
bandwidth) measurements.

Parameters Channel bandwidth  The frequency
bandwidth the target
channel occupies.
Range:

Between 0Hz~3GHz
(OHz excepted)
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Channel Space

Adjacent channel
bandwidth 1 & 2

The frequency distance
between each main
channel.

Range:

Between (Hz~3GHz

The frequency
bandwidth the adjacent
channels occupy.
Range:

Between (Hz~3GHz
(OHz excepted)

Adjacent channel offseThe frequency distance

1~-3

OCBW%

between the adjacent
channels and main
channel.

Range: 1

Between (Hz~3GHz
(OHz excepted)

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 ADJ ADJ ADJ
CH3 CH2 CH1 [ CHBW|CH1 CH2 CH3
Offset Ik— |
Offset 2¢k———
Offset 3
Channel spacin .
pacing To next main
channel
Operation 1. Press(ten@)> Channel Analysis[F1]>ACPR[F2]
Setting up the and turn ACPR on.
main channel . aAny other measurement mode will automatically be

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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Main CH
ADXCH1
ADICH2
ADIXCH3

i
jasm

22qps  2||4-03-07
20 0 Ja

Channel power
results

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

Main CHBWIF1] 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.
ADJCHBW/B Choose the bandwidth of

the selected channel.
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ADJCHOffsetfF4] Set the adjacent channel

offset.
ADJCH HLimitfF5]  Set the adjacent channel
high limit.
ADJCHLLImitfF5] Set the adjacent channel
low limit.

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

Move Channels 1. Press> Channel Analysis[F1and press
Up/Down the following to move to another channel :

Channel Move Up[Fb Next main channel.
Channel Move Previous main channel.
Down[F6]

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

Remove 1. Press(ten®)> Channel Analysis[F1]>ACPR
Definitions Help Setup[F1]>Def. Helgo toggle the Definitions
Help on or off.

OoCBW

Description Occupied bandwidth measurements are used to
measure the power of the occupied channel as a
percentage to the power of the channel.
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Example
%
Operation: 1. Press(t¢%)> Channel AnalysisF1]>0CBW[F4]
Setting up the and turn OCBW on.
main channel *Any other measurement mode will automatically be

disabled.

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

W 1 0kHz

Channel power and total
power results
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3. PressOCBW Setup[F3}o enter the OCBW

setup:

CHBW[F1] Set the channel
bandwidth.

CH SP@r2] Set the channel space
between main channels.

OCBWYF3] Set the % of the OCBW
to CHBW.

Move Channels 1. Press(t¢"#)> Channel Analysis[F1hnd select
Up/Down
Channel Move UpfFb Next main channel.
Channel Move Previous main channel.
Down[F6]

& Thechannel space (CH SB) parameter
Note determines where the next main channel is

located.

The CH SPC parameters from the ACPR and
OCBW setups are independent.
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AM/FM Analysis

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.

Measurement AM Depth: Current, Min, Cent, Max

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. Setthe center frequency to the carrier frequency

configuration (page 41).

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

*Any other measurement mode will automatically be
disabled.

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

Wer 315 000MHZ

AM modulation
measurements

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

*Setwith adequate bandwdih to accommodate

spectrum contained in the carrier.

5. PressLPHF2] to setthe 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
019,53139,063 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
Or8l 1,563 781 521 391 313
91 [781 391 260 195 156
AG95 391 195 130 98 78
ors 156 78 52 39 31
B9 78 39 26 20 16
&0 39 20 13 10 8

(0] 16 8 5 4 3
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6. PressTime Axis[F3] to set horizontal axis

parameters:
Ref. Value[F1]

Ref. Pos[F2]

Scale/Div[F3]

Auto Scale[F4]

Sets the starting ime on
the time axis.

Shifts the waveform X
number of grid
subdivisions.

Sets the grid division
scale when Auto Scaleis
Off.

Toggles auto-scaling
on/off.

7. PressDepth AxidF4] to set depth (vertical)

parameters:

Ref. Value[F1]

Ref.Pos[F2]

Scale/Div[F3]

Auto Scale[F4]

Offsets the reference
position as a percentage
of the vertical scale/div.
Sets the reference
position of the waveform
on avertical grid
subdivision (1:10).

Sets thevertical grid
division scale when

Aut o Scaleis Off.
Toggles auto-scaling
execution.

8. PressSquelckF6] to set carrier squelch level.
The squelch setting will suppress unwanted
noise of a certain level.
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Operation: 9. PressAF TriggefF5]>Trigger Setup[R] to set the
trigger triggering conditions:
configuration
Edge Slope[F] Sets the trigger to rising
or falling edge.
Trigger Mode[E] Sets the triggering mode:

Nor.: Normal trigger
Sgl.: Single trigger
Cont.: Continuously
trigger

Trigger Level[8] Sets the trigger level as a
percentage of the depth.
(The displayed level will
only remain for a few
moments)

Trigger Delay/# 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.
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& 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]¥in/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.

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

Carrier Power: -120dBm ~ 30dBm
Operation: 1. Press (ten@)> 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. OffselfF2] 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/FailTestand turn Pass/Fail on.
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3. 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: @

Example Mods A 102346 2016-01-14

Pass/ Fail
judgments
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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.

Measurement Freq. Deviation: Current, Min, Cent, Max

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.

*Any other measurement mode will automatically be

disabled.

3. The display splits into two screens. The top
shows the FM waveform in the time domain.
The bottom screen shawvs the FM measurement.

FM waveform

315 000MHz

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

*Setwith adequate bandwidth to accommodate

spectrum contained in the carrier.

5. PressLPHF2] to setthe low pass filter
frequency, alternatively the frequency can be
set to bypass

FM Signal Frequency (Hz)

Selectable bandwidth of LPF (Hz)
(r8,125156,25078,125 52,083 39,063 31,250
03 9,(78,125 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
039 1781 391 260 195 156
01 95391 195 130 98 78
078 [156 78 52 39 31
039 78 39 26 20 16
020 39 20 13 10 8

08 16 8 5 4 3

6. PressTime AxigF3] to set 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/DIV[F3] Sets the grid division
scale whenAuto Scaleis
Off.
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Auto Scale[F4] Toggles auto-scaling
on/off.

7. PressDeviationAxis[F4] to set deviation
(vertical) parameters:

Ref. Valuel[F1] Offsets the reference
position (in frequency).
Ref.Pos[F2] Sets the reference

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

Scale/Div[F3] Sets thevertical grid
division scale.
Auto ScalelF4] Toggles auto-scaling
execution.
Operation: 8. PressAF Trigger[F5]>Trigger Setup[R] to set the
trigger triggering conditions:
configuration Edge Slope[H

Sets the trigger to rising
or falling edge.

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

Trigger Level[5] Sets the trigger level as a
frequency. (The
displayed level will only
remain for a few
moments)

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

9. PressReturn[F7] to return to the AF Trigger
menu and set the remaining triggering options:
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FreeRunfF1]

Start Time[F3]

Stop Time[F4]

Action Now[F]

Disables the trigger, this
is the default setting.
Sets the start time for the
x-axis for the FM
waveform in the top -half
of the screen.

Sets thestop time for the
x-axis for the FM
waveform in the top -half
of the screen.

Turns FreeRun mode off
and uses the user
defined trigger settings.

A\ Note

The MAX and MIN measurements are held until
higher or lower values are found. To resbe MAX

and MIN measurements, pres(t¢«)>

Demod[F2]FM AnalysisfF1]¥in/Max Reset[F3]

FM Pass Fail Testing

Description The Limit Edit function puts a pass limit on the

FM deviation, carrier offset and carrier power.
Measurement FrequencyDeviation: 40Hz ~ 400kHz, 1Hz
Range measurable

Carr. Offset: 1Hz ~ 400kHz

Carrier Power: -120dBm ~ 30dBm
Operation: . Press > Demod[F2]5FM

configuration
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Analysis[F2]>Limit Edit[F5] and set the limits.

FM DeviatiorfF1]

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

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

2. PressPass/FailTesfF6] 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 carrier
power.

Pass @' Fail: ﬁ

Example

Pass/ Fail
judgments
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AM/FM Demodulation

Description The GSP-9300Bhas 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 page41 for details.

2. Set the span to zero. See pagd6 for details.
3. Set the Preamp toAuto. See page6l.

4. Connect an antenna to the RF input.

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

Operation 1. Press(ten@)> Demod[F2]>Sound[F3]>Ear Phone
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[F4lo choose AM or FM
demodulation.
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Phase Jitter Measurement

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

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

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

Measurement Carrier Power: dBm

items Jitterin phase: rad

Jitter in time: ns

Example

Start Offset<>
Stop Offseti——>

Operation: 1. Press(t41%)> Phasdlitter[F4]>Phase JittgF1]

Setting up the and turn Phase Jitter on

main channel . Any other measurement mode will automatiy be

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.
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Start Stop
offset offset

Phase jitter measurements

3. PressStart OffsefF2] to set the start offset:
Offset (OHz ~ %2 span freq)

4. PressStop Offse{F3] to set the stop offset:

Offset: (OHz ~ % span freq)
A Thephase jittermeasurements are strongly tied tc
Note the RBW and VBW
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Spectrum Emission MasklOverview

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 measuements are often carried
out for a number of different wireless
standards.

For 3GPP, he GSR9300Bsupports BS(base
station) and UE (user equipment) testing
standards for both FDD (frequency-division
duplexing) and TDD (time-division duplexing)
modes.

The GSP-9300Balso supports SEM testing for
802.11b, 802.11g, 802.11n and 802.16 as well as
user defined emission mask testing

Example T
Relative maskJ_/J e
Absolute mask an B
an
Channel integrated BW
Offsetl — &
Offset 2 — &r
Offset 3 — K
Parameters ChanintgBW: Channel Integration

Bandwidth. The
ChanintegBW is used to
measure the in-channel
power.
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Chan Span:

Used to define the span of
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
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.
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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 &
Relative, Absolute or

Relative.
Measurement Main Channel
items Bandwidth: Unit: Hz
Total Power: Unit: dBm
PSD (Power
Spectral Density): Unit: dBm/Hz

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 transmit

I 1920~1980MHz
Il 1850~1910MHz
Il 1710~1785MHz

2110~2170MHz
1930~1990 MHz
1805~1880MHz

\% 1710~1755MHz 2110~2155MHz
\% 824~849MHz 869~894MHz
Vi 830~840MHz 875~885MHz
Vil 2500~2570MHz 2620~2690MHz
VI 880~915MHz 925~960MHz
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Xl
Xl
Xl
XV
XV
XVI
XVII
XVII
XIX
XX
XXI
XXV

1749.9~1784.9MHz 1844.9~1879.9MHz

1710~1770MHz

2110~2170MHz

1427.9~1452.9MHz 1475.9~1500.9MHz

698~716MHz
777~787MHz
788~796MHz
Reseved
Reserved
Reserved
Reserved
830~845MHz
832~862MHz

728~746MHz
746~756MHz
758~768MHz
Reserved
Reserved
Reserved
Reserved
875~890MHz
791~821MHz

1447.9~1462.9MHz 1495.94510.9MHz

1850~191MHz

1930~1995MHz

*for FDD, referenced from ETSI
3GPP B 25.101 version 10.2.0 Release 10

3GPP TS 25.104 version 10.2.0 Release 10
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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 dannel span is set to 5SMHz.

Note: A, B, C, D, E denote offsets 1 to 5, respectivel

3 Unit: MHz Abdll RBW
P43 .
2.500<2.7 -14dBm 30kHz
2.70B<3.5 -14 ~-26dBm 30kHz
3.50C<gfmax -13dBm 1MHz
N Unit: MHz Abdll RBW
39CP<43 R
2.500<2.7 -15dBm 30kHz
2.70B<3.5 -14 ~-26dBm 30kHz
3.50c<7.5 -13dBm 1MHz
7.5D<gfmax  P-560B 1MHz
. Unit: MHz Abdll RBW
310P<39 .
2.5M<2.7 P-53dB 30kHz
2.70B<3.5 P-53dB~ 30kHz
P-56dB
3.50c<7.5 P-52dB 1MHz
7.5(D<gfmax P-56dB 1MHz
Unit: MHz Abdll RBW
P<31 R
2.500<2.7 -22dBm 30kHz
2.70B<3.5 22~ -34dBm 30kHz
3.50C<7.5 -21dBM 1MHz
7.5(D<gfmax -25dBm 1MHz

151



GUYINSTEK GSR9300B User Manual

For P<31two additional power limits(shown below)
can be selectediathe Additional Max Out. Pwr
option for Home BS applications:

(The detult value forgfmax is 14.5 MHz gfmaxcan
be userdefined

. Unit: MHz Abdll RBW
6CPCR0 .
12.5CE< qdfmax P-56dB 1MHz
Unit: MHz Abdll RBW
P<6 .
12.5CE< gdmax -50dBm 1MHz
3GPRFDD BS  For operation in bands II, IV, V, X, XKXIII, XIV and
Additional XXV, additionatrequirements (listed below) apply in
Requirements  addition to the minimum requirements listed above.
Unit: MHz Additional3 RBW
Bands R
I IV, X 250A<3.5 -15dBm 30kHz
3.50B<gfmax -13dBm 1MHz
Unit: MHz Additional3 RBW
Bands V R
250A<3.5 -15dBm 30kHz
3.5B<gfmax -13dBm 100kHz
Unit: MHz Additional®! RBW
Bands .
3.5B<gfmax -13dBm 100kHz

3GPRFDD UE  The channel span is set to 5MHz.

Note: A, B, C, D, E denote offselsto 5, respectively.
Rel Abdl] RBW

Unit: MHz

2.50A<3.5 -35~50dBc -71.1dBm 30kHz
350B<7.5 -35~39dBc  -55.8dBm  1MHz
750C<85 -39~49dBc  -55.8dBm  1MHz
8.5CD<125 -49~49dBc  -55.8dBm  1MHz
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3GPRFDD UE  Additional requiements for 3GPH-DD UE.
Additional

) Unit: MHz Additional3! RBW
Requirements  Bands .
IV, X 250A<3.5 -15dBm 30kHz
3.50B<12.5 -15dBm 1IMHz
Unit: MHz Additional3! RBW
Band V .
250A<3.5 -15dBm 30kHz
3.50B<12.5 -13dBm 100kHz
Unit: MHz Additionall3! RBW
Bands .
3.50B<12.5 -13dBm 100kHz

3GPRTDD BS  For theTDD configuration, different limits can by
3.84Mcpg chosen based on the total channel power,

The channel span
3.84Mcps:5MHz.

Note: A, B, C, D, E denote offselsto 5, respectively.

. Unit: MHz Abdll RBW
P13 R
2.50A<2.7 -14dBm 30kHz
2.70B<3.5 -14 ~-26dBm 30kHz
3.50c<12 -13dBm 1MHz
R Unit: MHz Abdl RBW
390P<43 R
2.50A<2.7 -14dBm 30kHz
2.70B<3.5 -14 ~-26dBm 30kHz
3.50C<7.5 -13dBm 1MHz
7.50D<12 P-56dB 1MHz
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N Unit: MHz Abdll RBW
310P<39 .
2.500<2.7 P-53dBm 30kHz
2.70B<3.5 P-53~R65dBm 30kHz
3.50Cc<7.5 P-52dBm 1MHz
7.50C<12 P-56dBm 1MHz
N Unit: MHz Abdll RBW
PCB1 .
2.500<2.7 -22dBm 30kHz
2.70B<3.5 -22 ~-34dBm 30kHz
3.50Cc<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.
. Unit: MHz Abdll RBW
PB4 R
0.8A<1 -20dBm 30kHz
10B<1.8 -20~-28dBm 30kHz
1.80C<3.5 -13dBm 1MHz
N Unit: MHz Abdll RBW
260P<34 R
0.8A<1 P-54dB 30kHz
10B<1.8 P-54~R62dB 30kHz
1.80C<3.5 P-47dB 1MHz
Unit: MHz Abd1l RBW
P<26 R
0.8QA<1 -28dBm 30kHz
10B<1.8 -28~36dBm 30kHz
1.80C<3.5 -21dBm 1MHz
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3GPRTDD BS

7.68 Mcps

The channel span:
7.68Mcps: 10MHz.

. Unit: MHz Abdll RBW
P13 .
5 M<5.2 -17dBm 30kHz
5.20B<6 -17 ~-29dBm 30kHz
60C<24.5 -16dBm 1MHz
R Unit: MHz Abdll RBW
39CP<43 .
50A<5.2 -17dBm 30kHz
5.20B<6 -17 ~-29dBm 30kHz
60C<15 -16dBm 1MHz
15CDCP4.5 P-59dB 1MHz
R Unit: MHz Abdll RBW
310P<39 .
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 Abd1l RBW
P<31 .
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
3.84Mcps .
2.50A<3.5 -35~50dBc  30kHz
3.50B<7.5 -35~-39%dBc  1MHz
7.50C<8.5 -39~49dBc  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.
Here the defaultt val ue
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, respeetiy
Here the default BRBOFDM/
DSSSOFDM) or 25MHz (ERPDSSS/ERPPBCC/
ERPRCCH. This can be usedefined.

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 18MHz
CH BW 40MHz 38MHz

Note: A, B, C, D denoteffsets 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

14.75D<f -50dBc 100KHz
*reference: IEEE Std 80p6-2009

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
Pass Fail Criteria:
Case 1: When both Abs and Ratke used, the

158



GUWINSTEK ADVANCED OPERATION

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 to the
additional limit. The lowest one is useds the
pass/fail judgment.

Spectrum Emission Mask Testing

Description For spectrum emission mask testing, the GSP
9300Bhas pre-defined testing parameters for
3GPP, 802.11x and 802.16. Th@SP-9300Balso
allows you to perform user -defined SEM
testing.

Operation: 1. Press(t¢n®)> SEM[F5]>SEM[F2] and turn SEM
on.
*Any other measurement mode will automatically be
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

Tar 987 500MHz 1.000GHz 7 1.013GHz
z

W 100kHz

Froq Offsetis 0 now!

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

RBWIF3] 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]

RBWF5]

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
selected offset.

6. PressMore 1/2[F6]to setabsolute 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 user-
defined Abs Stop level.
Couple: Sets the Rel Stop
level to the Rel Start
level.

7. PressFail MasiF6] 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 Offs¢F1] and repeat the above
steps for any other offsets.

Offset: 1~5
PreSet Bst For details on 3GPP SEM test parameters,
Parameters: pleasesee the SEM overview on pagel47.

3GPP
1. PressSetup[F1]>3GPP[F1}o choose 3GPP
measurement.

2. PressRef. Channel[FRand set the following:

RBW[F3] Sets the resolution
bandwidth.

3. All other reference channel settings are pre-
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defined.

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

5. PressOffset/Limit[F3]>Duplexing Mode[F1land
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]

Ada. limits[F4]

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

Selects the operating
bands for FDD
duplexing :

None

Bandll

BandlV

BandV

BandX

BandX11

BandXIlll

BandXIV
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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
Parameters:
802.XX
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For details on 802.11x and 802.6 SEM test
parameters, please see the SEM overview on
page 147

. PressSetup[F1]and choose a 802.XX test:

802.11b[F2]
802.11g[F3]
802.11n[F4]
802.16/F5]

. PressRef. Channel[F2{o view the predefined

settings for channel integrated bandwidth,
channel span, RBW and PSD ref.

. PressOffset/LimifF3] to view the parameter

values of each of the offsets, including Start and
Stop Frequency, RBW, Rel Start and Stop
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Third Order Intermodulation 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 lower
TOI products for limit testing.

Parameers Reference Lower Sets the referace level to
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/fail

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

ob Frequency
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Example

Limit : 'V‘ :

3 Order Upper |
Base Lower i
Base Upper
3 Order Lower

Operation:

166

1. Press(ten@)> TOI[F6]>TOI[F1] and turn TOI
on.

*Any other measurement mode will automatically be

disabled.

2. The display splits into two screens. The top
shows the tracewith markers in the upper and
lower base frequencies and he upper and
lower 31 order intermodulation products . The
bottom screen shows the TOl measurements
and pass/fail results .

390rder Lowerand 3 Order

lower upper base upper
marker | marker

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 3 order intermodulation product
amplitude .

5. PressPass/Fail Te$E4] to toggle pass/fail
testing on/off.

The & pass or & fail icon wi Il be displayed
depending on the limit set above.

CNR/CSO/CTB Measurement

Carrier to Noise Ratio (CNR)

Description Carrier to noise ratio calculates the difference in
amplitude between the carrier signal and the
noise level present in the transmission. CNR
measurements are used for both analog and

digital CATV.

Parameters Noise Marking Sets the position of the delta
marker (qdl) using two
options:

MIN:

The delta marker will search
for the minimum between
the carrier frequency and the
carrier frequency + 4AMHz.
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gMarker :

User defined delta marker
position.

Measurement Visual Carrier frequency, amplitude
items CNR amplitude difference

of frequency difference between
visual carrier and noise
marker.

Example 1 )
< Visual carrier marker

o Noise . o0
S marker B Y
Color subcarrier,

aural carrier

To next main channel

Operation: 1. Press(ten@)>More[F7]>CNR/CSO/CTHF1]>
SetufgF1]> CNR[F1]to choose CNR
measurement.

2. PressNoise Marking[F1]and toggle the noise
marker type between Min and gMark er.

3. If Min was selected, press Return[F7]to return
to the previous menu.

4. If gMarker was selected, press(vae )>
Delta[F4]>Delta[F1] and set the delta marker
position.

*See pag@bs for details on movingnarkers.

Press> CNR/CSO/CTHF7] to return to

the previous menu.
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5. PressCNR[F2] and turn CNR on.

*Any other measurement mode will automatically be
disabled.

*Ensure the aural and color subcarriers are disabled
before CNR is ttned 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
marker marker

Start 305.000MHZ 315.000MHZ
¢ 100kHz aw fan. 20,001

top 325 000MHzZ
OMHz Sweep 35.9ms

CNR measurements

7. PressCNR CH SP[F2] to setthe channel space

Range: 0~3GHz

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 measurements.
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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 .
< Visual carrier marker

0SsO

& 5 ;
<o CSO Beat mar'ker
_M_J I\ 3

of k— Color subcarrier,
i aural carrier

'
.
'
.
.
]
'

[}

Channel
spacing

To next main channel

Operation: 1. Press(tena)> More[F7]>CNR/CSO/CTB[F]>
Setup[F1]> GO[F2] and choose CSO.

2. PressCSQ[F2] and toggle CSOon.

*Any other measurement mode will automatically be
disabled.

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.
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Visual carrier CS0 beat
marker marker

152 250MHz  Gente

3 26kHz

CSO measurements

4. PressCSO CHSPC[F3] to setthe channel space
Range: 0~3GHz

5. PressChannel Move Dowj#4] or Channel Move
Up [F5] to move to next or previous channel.

Composite Triple Beat (CTB)

Description Composite triple beat measurement calculates
the difference in amplitude between the visual
carrier and the composite triple beatamplitude .

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

[« g i |
m,_?_’_ __________ _é CTB Beat marker :
Channel
i N
spacing To next majn channel
Operation: 1. Press(*¢%)> More[F7]>CNR/CSO/CTB[F]>

Setup[F1]> O B[F3]>Return[F7] to choose CIB
measurementand return to the p revious menu.

2. PressCTB[F2] and turn CTB on.

*Any other measurement mode will automatically be
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.

*This will place a markeé() on the visual carrier and
record the amplitude.

Visual carrier CTB beat
marker marker

] Moas
y - 78.05 dBm

CTB measurements

172



GUWINSTEK ADVANCED OPERATION

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 .

*This will place a markelé() on the second trace and
calculate the differenqﬁé-g).

6. PressCTB CH SP[F2]to setthe channel pace.
Range: 0~3GHz

7. PressChannel Move Dowji4] or Channel Move
Up [F5] to move to next or previous channel.

& To perform the CTB measurement agajoress
Note Setup[F1]>CTB[F3RestartfF1]
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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 10h harmonic. The function can also
measure the amplitude relative to the
fundamental (dBc) and the total harmonic
distortion (THD).

Measurement Amplitude Amplitude of each harmonic
items (dBm).
dBc Amplitude of each harmonic

relative to the fundamental .

THD The square root of the sum of
the amplitude of each
harmonic frequency squared,
divided by the amplitude of
the fundamental frequency.

THD=| V% + V5% +V5°

Vi

Example Fundamental frequency

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

1st, ond - 3rd gth. G .10t
Harmonic

Operation 1. Press(tena)s>
More[F7]>HarmonidF2]>Harmonic[F1]and turn
Harmonic on .

*Any other measurement mode will automatically be
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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 result s.

Fundamental frequency
| Nth order harmonics

p:28:14 20111110

Froq 10.000000 MHz . o

Harmonic measurement

3. PressFundamental Freff-2] to set the
fundamental frequency.

4. PressNumber of Ordeff3] to set the number of
harmonic frequencies to measure.
*The number of harmonic frequencies set will affect
THD measurement.

5. PressRBWF4] and set the RBW to Auto or
Man.
Set the resolution bandwidth and unit for RBW
Man mode.

*The RBW setting will affect the THD measurement.

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(tena)> More[F7]>NdB Bandwidth[F3]>
NdB BW[F1]and turn N dB BW on.

*Any other measurement mode will automatically be
disabled.

2. The display splits into two screens. The top
shows the trace with markers for NdB and NdB
BW. The bottom screen showsthe N dB
measurement results in real time.
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N dB BW Measurement

3. PressNdB[F2] to set the NdB amplitude:

Amplitude: 0.1dB ~ 80.0 dB

& The NdB bandwidth measurements are strongly
Note tied to the RBW and VBW
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P1dBMeasurement

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 (\56
N QO
&
] S
£ \V
o >~ —ur
= response
2
o
(@]
5
(@]
5
O N

7

Input power (dBm)

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 J RFIN

OUTPUT]

DUT

Operation 1. Press> More[F7]>P1dgF4]>P1dB[F1]and
turn P1dB on
*Any other measurement mode will automatically be
disabled.
*It is not necessary to turn the tracking generator on

2. The display splits into two screens. After setup
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has been completed (see step 3)he 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

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 is ineffective gain.
The results also list the average gain, the ouput
power at the P1dB point (Pout, 1dB) and the
input power at the P1dB point.

3. PressP1dB Setup[F2}o set the P1dB settings.
4. PressCenter Freff1] to set the center frequency:
Frequency 0~ 3GHz

5. PressGain Offset[R] to set the gain offset of the
ideal linear response.

Gain: -99.00dB ~ 99.00 dB

179



GUYINSTEK GSR9300B User Manual

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 Start is set
around -50dB.

Average number: 1~200

7. PressStartfF4]t o set the o0sta
power for the P1dB measurement.

Start -50dB ~ -5dB

8. PressReset[B] to restart the P1dB measurement
function.

& _ If the equivalent gain exceeds 30dBm the gridicu
Warning areawill be bordered in red to indicate that the
input exceeds specified levels.

01:54:26  2011-10-01

m  Att 40.00 4B

A Themaximum power the DC output can provide i
Note 7volts/500mA

180



GUWINSTEK ADVANCED OPERATION

P1dBNormalization

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 TG or the RF input. The
position of the long cable in relation to the DU T
(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 cablesannot be
measuredwhen using the Normalize function.
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Example 1 Locaton = 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
/ &

DUT response with line
loss after DUT output

Output power (dBm)

Input power (dBm)

& This function can only be used whethe P1dB is
Note turned on.

Operation 1. Connect the cablethat is to be connected to the
DUT between the TG and the other cable to the
RF input.

TG Gsp
OUTPUT RFIN

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.
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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 within 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) B f r o m18da g e
*Creating a Limit (from Trace Data) 6 f r o m186.a g e
*Creating a Limit (from marker data) 5 from page 187.
*Creating a Limit (from markerdata) B f r o m18a g e
*Delete LimitLine B f r om188a g e

*Pass Fail Testingb f r om189ag e

Creating a Limit(Point by Point)

Description Create a limit manually, point by point. A
maximum of ten points 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 PoinfF2].
The GSP-9300Bis 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

Ta1 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't he 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 selected point, pressDelete
Point[F6].

8. PressRdurn[F7]>SaveLimit Line[F5] to 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 Ling=3].
The GSR-9300Bis split into two screens. The top

screen shows the trace and limit lines and the
bottom screen shows the limit line table.

Spectrum display

76.000MHz 10 000Wz

714 000MHz
W 1 0kHz OMHz p 6178

Limit Line Table

3. PressLimit OffsefF2] and set an offset level.
4. PressCreate Limit LineNow[F1].

*A limit line will automatically be created based on tt
trace and offset level.
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*A limit line can be created any numbertiofies.

5. PressReturn[F7]>Save.imit Line[F5] to 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®3 for
details on markers. A maximum of 10 points
can be created.

Operation 1. Press(_tm )> Edit SelecLimit[F1]>Limit Line
[F1] and choose a limit line.

Limit line: 1~-5
2. PressMkr Data to Limit Ling[F4].
The GSR9300Bis split i nto two screens. The top

screen shows the trace and limit lines and the
bottom screen shows the limit line table.

Spectrum display

309 18]
1000 MHz 817 dBm

Limit Line Table

3. PressPoint Num[F1]and choose a point number
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4.

to edit (must start at #1).

PressLimit Offse{F3] and setthe offset level for
the point.

*This will only create an offset for the currently selec
point, not all the points.

5.

A\ Note

Delete Limit Line

PressMkr Data to Point[F2]This adds the
currentl y aobsitiondothmar 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 positionf
marker 1 outside of the limit function.

Description Any one of the 5 limit lines can be deleted.
Activate 1. Press(_tm )> Edit Selectimit[F1]>Limit
Correction

Ling[F1] and choose alimit 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 pagel84, 186& 187to 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 CriterionfF3] and select the pass
criteria.

Criteria: All -In, Max-In, Min -In
5. PressPass/Fail Mode[F5fo select what the GSP
9300Bwill 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. PressPas/Fail Tesi4] 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: [IZEM with green grid border.

Fail: , with red grid border.
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Display Icon -ff‘L_’Y.‘I The alrm icon is shown at the bottom of
@8 the display whenever testing is turned on

Example Limit line

Stop 14 000MHz
sweep 6.178

Pass/ Fail inidicator

& 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 othesequences to create longer
sequerces.

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

*Edit Sequenceb f r oml9iage
*Run Sequenceb f r oml9ba g e

Editing a Sequence

Edit a Sequence 1. Press(s)> 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
sequence steps.

*TheEMEIETRMEIIL 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.
*The delay time will be inserted as a step.

CenterFreq: 20.000MHz
ZeroSpan

Delay Time: 500ms

& The arrow keys can be used to movestcursor 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] .

*Wait to Gowill be inserted as a step.

CenterFreq: 20.000MHz
ZeroSpan

Waittogo

2. When a sequence is running, PressContinue[F1]
to resume running the sequence.
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Insert Sequence

1.

Inserts another sequenceinto the current

sequence.

PressDo Sequence[F4]and select a sequence to
insert into the current sequence.

*The selected sequenad be inserted as a step.

CenterFreq: 20.000MHz

Sequence: 2
ZeroSpan

A\ Note

The current sequence cannot be insertado
itself.

Delete Step

2.

Any step in the Sequence Editor can be deleted.
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

Press Delete Step[F5] > to delete the step.

*The selected step will be removed from the Sequer
editor.

CenterFreq: 20.000MHz
ReflLevel: 0.00dBm

Stop Editing 1.

. The EELG TR M=l icon turns off.
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SaveCurrent
Sequence

After a sequencehas been edited (and stopped)
it can be saved

. Press>Save Sequencf-4] > to save the

sequence.

The selected sequence will besaved.

DeleteCurrent 1
Sequence

. Press>DeIete Sequence [F5] > to élete

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.

4.

PressRun Now[F7] to start running the selected
sequence.

PressStop Running Sequenf€r] to stop the
sequence.

*In single mode the sequence will stop running wher
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 GSR9300B The amplitude is maintained at a constant value
over the entire frequency range. This is useful for testing the
frequency response ofa DUT.

*Activate the Tracking Generator 6 f r o m19%6a g e
*Normalize the Tracking Generatorb f r o m197a g e

Activate Tracking Generator

Operation 1. Press(tmm)>Tracking Generator[F1]>TG[F1ind
toggle the tracking generator on.
*The TG OUTPUT will be activated.

2. PressTG LeveF2] to set the output level of the
tracking generator.

Range: -50 to 0dBm

3. PressTG Lvl OffsefF3] to set the offset level of
the tracking generator to compensate for
system gain/loss.

Range: 0dB to 50dB

4. PressTG Lvl StegF4] to set the step resolution
of the TG level.

Range: Auto, Man; 0.5 to 50dB,
0.5dB step

5. PressPower 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 ard 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. PressNormalizgF6] to enter the Normalization
menu.

3. PressNorm. Ref. LevdF2] to set the vertical level
of the normalized reference.

Range: -100dB~100dB
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4. PressNorm. Ref. Positiofi3] offsets the
normalized trace on the screen.

Range: 10~0 grid divisions.
(top to bottom)

5. PressNorm.[F4] to toggle the normalized data
on/off.

Alternatively, press Exe. Norm.[F1] to perform
the normalization again.
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Trace without
normalization

=

Normalize>
Start B00.000MHz ’ - 3 : Return
REW- 1MHz VBW z = 5

e 10dB/ L
Trace with
normalization
on and the
" reference
position set to
the 5" grid.

06:04:24  201403-15

Att 10.0 68

Response of
the DUT

Start B00.00OMHz ter 1
W 1MHz VEW: 1MHZ

& The normalized data will be turned off
Note automatically if any »axis related parameters are
changed or if the TG output level ihanged.

The warning message, E
again!é will appear un
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Power Meter

When using the optional power meter, the GSP can measure and
log the average signal power level of a DUT from -32dBm ~
+20dBm over an operating frequency range of 1IMHz to 6.2GHz.

*Activating Power Meter Mode B f r o m200a g e
*Data Logging Power Meter Measurementsb f r o m2Q2a g e

Activating Power Meter Mode

Connection Connect the power sensorto the front panel
USB A port on the GSR9300B

Connect the RF source to the power meter.

GSP

USBA
PORT

Power Sensor Kk RF SOURCE

Operation 1. Press(bmm)> Power Meter[F2]>Power Meter[F1]
and toggle the power meter on.

& The power meter option will not be available if the
Note power meter is not connected properly.

2. The display splits into two screens. The top
screen showsthe power measurement in dBm
or W. The bottom screen shows a graph of the
measurements.
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Power meter bar
Power meter measurement

0.5N\g  2014-05-2,
"

\___/
‘ + GED" "4

Data log of power measurements

3. PressPower UnifF2] and choose the unit:
Unit dBm, W

4. PressFrequenc{F3] choose measurement
frequency (use the number pad):

Frequency 1MHz~6200MHz
Resolution: 1MHz

5. PressSensor Modé4] to choose measurement
speed (and thus accuracy) of the power meter:

Low Noise: 100ms/sample, typical
Fast: 30ms/sample, typical

6. To create pass falil tests, pres®ass/Fail Test[b]
and setthe following parameters:

High LimitfF1] -30dBm~20dBm
Low LimitfF2] -30dBm~20dBm
Pass/Fail TestfF3]: On, Off

Passl/con: PASS

201



GYINSTEK

GSP9300B User Manual

Faillcon:

7. PressMore[F6]>Trigger[F1] to toggle between a
free run (internal) trigger and an external
trigger.

Trigger. Free, Ext
Ext trigger input: 3.3VCMOS T™en

GATE IN

8. PressMore[F6]> MAX/MIN HOLD[F 2] to toggle
the MAX/MIN hold measurements on/off in
the power meter bar.
*The MIN/MAX measurements will be displayed in tt
power bar meter inhte center of the screen.

MIN HOLD MIN HOLD
measurement measurement

& Note

The return to thenormal Spectrum Mode turn the
power meter off bypressng (bmm)> Power
Meter[FZpPower Meter[FIdnd toggle thepower
meter off.

Data Logging PoweMeter Measurements

Description

Operation

202

When in Power Meter mode, the spectrum
analyzer is able to log the power meter
measurements over a userdefined time period
at user-defined intervals.

1. Press to enter the save menu.

2. PressType[F2]and selectPower Meter[F7]
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3. Data Source[F3ill automatically be set to
Power State

4. PressPMET Record Option[F4and set the
recording options:

Record Stop[F1].Sets the recording time for
automatic data logging:
00 :00 :00 (continuous) or
00:00 :01 ~23:59: 59
Record Step[F2].20msec ~ 999sec

5. PressSave To[F1hnd select a destination

source:
Local Internal memory
SD Card: External micro SD card
& The micro SD card option will oyibe available
Note whena microSD card is inserted into the front
panel port.

6. After a destination has been selected, recording
options appear.

7. To name the log file, press
Name[F]. Name the selected file
using the F1~F7 keys, as shown
below or use the numeric keypad
to enter numbers.

OOOO
OOOO

OOOO

Limitations:
*No spaces
*Only 1~9, A~Z, a~z characters allowed
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A\ Note

N

aa

C

-

D

)
e )

Y
o
AN

Y
o
N,

Lowercas

Return e
Return
N
—]

A ———
Y

=%
A AN

[ Name>

M

. The filename appears on the bottom of the

screen as it is created.

Filename

Press to confirm setting the filename.

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

File name: type_data source_file number.file
extension

The file number pararater is incremented each
time the same file type is created.

. To start recording power meter measurements,

press Record Now/5].

A message UeSaw d Fi rbies i
bottom of the screen when the recording has
finished.

204



GUWINSTEK ADVANCED OPERATION

Stop Recording To manually stop the recording, press Record
Stop[R].
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FILE

File Overview

The File function is used for basic file related operations including
navigation, sorting cop ying and deleting. The GSR9300Bhas a
number of different file formats for trace data, limit lines,
amplitude correction, sequences and other panel operations. File
source and destination locations (local, USB or micro SD)can also
be chosen with the file function.

*File Type Overview 6 f r om2Q¥a g e
*File Typesb f r om20¥age

*Using the File ExplorerB f r o m209a g e
*Copy Filesb f rom2ldage

*Move Files B from page 212

*Delete Filesb from page 212

*Rename Files f r om2)8age

*Save Filesb fr om2bage

*Recall Filesb f r om2i8a g e

*Quick Saveb f r om220age
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File Type Overview

Local The GSP-9300Bhas 16MB of local memory to
save data to.

USB The GSP9300Bcan save to an external USB
flash memory drive.

USB Type: 1.1/2.0 (FAT32 and
NTFS formatted)
Micro SD The GSP-9300Bcan save to a micro SD card.
Format: SDSC, SDHC(FAT32
formatted)
File Types
Overview The file types are listed in order as shown in the
File menu.
State State data contains thestate of the each of the
panel operations:
*Frequency *Limit Line
*Span *Segence
*Amplitude *Trigger
*BW/AVG *Marker
*Sweep *Marker p
*Trace *Peak Search
*Display *Preset
*Measire *System
Trace Trace data contains the trace data in comma

separated values.
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*Center frequency

*Span

*Resolution Bandwidth

*Video Bandwidth

*Reference Level

*Sweep Time

*Point number(trace data poinfs

Screen Contains the JPEG file of the display (800X600)

Limit Line The limit line data contains the following in
comma separated values:
*Point number
*Frequeng value of point
*Magnitude of point
*Magnitude unit

Correction Correction data contains the following
correction (line) data:
*Point number
*Frequency value of point
*Gain offset of point
*Unit

Sequence The sequence files contain the sequence numbe!
and step operations for that sequence This data
is not designed to be user editable.

Tracking The TG data contains
Generator *TG level
*TG level offset
*TG level step
*Power sweep state and value
*Normalized eference level
*Normalized reference position
*Normalized state
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Power Meter

The power meter data contains:

*Date

*Time

*Power in dBm
*Start time/end time
*Step time

Using the File Explorer

Connect External
Memory

To view files on a USB flash drive or micro SD
card, insert the appropriate device into the front
panel port.

Selecting files

. The up/down arrow keys or the

. The left/right arrow keys can be @@©

. Press>FiIe Explorer.

. Select memory location:

LocallF1]: Internal memory

USBIF2]: Front panel USB
memory.

SD Card[F3]: Micro SD card.

scroll wheel can be used to move
up/down the file list .

used to move to the next/previous
page of filesin the file list.

& Note

The USB and micro SD card options will only be
available when a flash drive/SD card is inserted
into the front panel ports.
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View Files by Typ  The file explorer can be configured to only view
files of a certain type. For details on file types,
please see page07.

1. PressType[F2]and select a file type to view:

All All file types can be viewed
State View state files only

Trace View trace files only
Screen View screen shots only
Limit Line View limit lines only
Correction View correction data only
Sequence View sequence files only

Power Meter  View power meter files only

After selecting a file type, only those types of
files will be listed by the file explorer.

Sort Files Files can be sorted in ascending order by either
name or by date. By default, files are sorted by
name.

1. PressSort By[F3]and choose the sorting type:

Name: Sort by alphabetical order

Date Sort by file creation date
Preview Image Image files can be previewed on the screen by
Files enabling the preview function.

1. PressMore[F7]>PrevieVjF2] and toggle preview
on or off.
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Example

5512  2014-09-12

192330  2014/09/09 13:29:2

O QuickJpg2 ipg 207841 2014/09/12 94136

Used 642kB

Available 15358kB

A\ Note

Copy Files

W hen Preview is turned on, other file types will r
be viewable.

Description

Files from local memory can be copied to
external memory such asa USBflash drive or
micro SD card and vice versa.

Connect External
Memory

Insert either a USB flash drive or micro SD card
into the front panel ports.

Selecting files

=

Press>FiIe Explorer.

Selecta file from local or external memory.
PressCopy to[F4]

PressMedia [F1]and select thedestination to
copy to (local, USB, SD card).

PressCopy Now [F2]

The file is copied to the destination directory .
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A The USB and micro SD card options will only be
Note available whera flash drive/SD card is inserted
into the front panel ports.

Move Files

Descrption Files from local memory can be moved to
external memory such as USB or micro SD card
and vice versa.

Connect External Insert either a USB flash drive or micro SD card
Memory into the front panel connectors.

Selecting files 1. Press>Fi|e Explorer.
2. Select a file from local or external memory.
3. PressMorg[F7] > Move to[F1].

4. PressMedia [F1]and select thedestination to
move to (local, USB, SD card).

5. PressMoveNow [F2].

6. The file is moved to the destination.

& The USB and micro SD card options will only be
Note available whera flash drive/SD card is inserted
into the front panel ports.

Delete Files

Description Any files in local memory or external memory
such as USB or mcro SD card can be deleted.
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Connect External
Memory

To delete files on a USB flash drive or micro SD
card, insert the appropriate device into the front
panel port.

Delete File 1.

Press>FiIe Explorer.

Select a file from local or external memory.
PressDeletgF5].

PressDelete NovF1].

By default you will be asked to confirm any

files marked for deletion. Choose No[F1] to
cancel or Yes[F2] to confirm the deletion.

Delete Warning 1.

To disable the prompt to confirm the deletion of
a file, press Delete Warning[F2Jand select an
option:

DonEt AsThe user wondt
to confirm when a file is
deleted.

Ask Will prompt for the user to
confirm whether to delete the
file or not.

A\ Note

Rename Files

The USB and micro SD card options will gnbe
available whera flash drive/SD card is inserted
into the front panel ports.

Description

Any files in local memory or external memory
such as USB or micro SD card can be renamed.
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Connect External ~ To rename files on a USB flash drive or micro
Memory SD card, insert the appropriate device into the
front panel port s.

Rename File 1. Press(_m )>File Explorer.

2. Select a file from local or external memory.

3. PressRenam§-6].

4. Rename the selectd file using the () () (»)
F1~F7 keys, as shown below or use|) () (v)
the numeric keypad to enter OO0
numbers: 0JOIO)
Limitations:

*No spaces

*Only 1~9, A~Z, a~z characters allowed

ABCDE —
FGHIJ
KLMNO

Return

UVWXY

z

(o

v

Cancel renaming the file

5. The filename appearsin the list as it is
renamed.
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Filename

6. Press to confirm the renaming of the file.
& The USB and micro SD card options will only be
Note available whera flash drive/SD card is inserted
into the front panel ports.
Save Files
Description Any function settings or configurations that
have been applied to the spectrum analyzer can
be saved using the key.
Connect External  To savefiles on a USB flash drive or micro SD
Memory card, insert the appropriate device into the front
panel ports.
& To save power meter data (data logging) please ¢
Note page202 Saving power meter data will not be
described in this chapter.
Save File 1. Press(s= ) to enter the Save menu.
2. PressType[F2]and select a file type to save. See

page 207for details on file types:

State: State data
Trace: Trace data
Screen: Screen shots
Limit Line: Limit line data
Correction: Correction data
Sequence: Sequence files
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Power meter Power meter data*
*see page202for details.

3. PressData Sourcf-3] to select a data source for
the file type if possible:

For state data: Local state daa (fixed, not
selectable)

For trace data: Tracel~4

For screen shots:Normal: Screen shot is saved
asis
Save Toner: inverts the image
file color to reduce ink when
printing.

For limit line: Limit line 1~5

For correction:  Correction data 1~5

Forsequence: Sequence 1~5

For power meter:Power state*
*see page202for details.

4. For trace data, press Format[F4] to select the
format type to save:

Trace: Save trace data only
Trace+State: Save trace and state data

5. PressSave To[F1hnd select a destination
source:

Register 1~6:  Internal memory registers,
these internal registers are not
part of local memory

Local: Internal memory
USB: External memory
SD Card: External micro SD card

6. After a destination has been selected, the file
can be named or saved immediately.

216



GYINSTEK FILE

7. To name the selected file, press
Name[F5] Name the selected file
using the F1~F7 keys, as shown
below or use the numeric keypad
to enter numbers.:

Limitations:
*No spaces
*Only 1~9, A~Z, a~z characters allowed

N

Oaa

r[ ABCDE )—“{

FGHIJ

Lowercas

PQRST Return

—————

[ Fera )
[KLMNO]
[rorsT)

[ Name>

t A® A A A
py)
©
= ®
El

Cancel naming the file

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

150, 000kHz

FILENAME

15.075MHz 30.000MHz
W 1IMHz Span 29.850MHz weep 348ms.

Filename

9. Press to confirm the naming of the file.

& If the file name is not usedefined, a default
Note naming scheme will be used. See the note below
for details.
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10.To save the selected file type, pressSave
Now[F7].

A message O0SaveFinishz
the bottom of the screen when the save is
successfu.

A If the file name is nouserdefined, a file name will
Note be automatically created in the following formétr
data files
File name:Type_data sourceXXfile extension

The image file names will be automatically create
in the following format:

File name:QuickJpgjpg

The X parameter is incremented each time the
same file type is created.

A The USB and micro SD card options will only be
Note available when a flash drive/SD card is inserted
into the front panel ports.

*The power meter option will aly be available if
the power meter option is plugged in. See the
Power Meter section on page00for power meter
details

Recall Files

Description Most files that have previously saved a setting
or state can be recalled using the key.
The exception to this are the data logging
settings, see page200.

218



GYINSTEK

FILE

Connect External
Memory

To recall files from a USB flash drive or micro
SD card, insertthe appropriate device into the
front panel port s.

Recall File

1.

Press to enter the Recall menu.

PressType[F2]and select a file type torecall.
See page207 for details on file types:

State: State data
Trace: Trace data
Limit Line: Limit line data
Correction: Correction data
Sequence: Sequence files

PressDestinatior{F3] to select the destination for
the file type if possible:

For State data: Local state data(fixed, not
selectable)

For Tracedata: Tracel~4

For Limit Lines: Limit line 1~5

For Correction: Correction data 1~5

For Sequence: Sequence 1~5

PressRecall From[F1hnd select a source
location:

Register 1~6:  Internal memory registers,
these internal registers are na
part of local memory

Local: Internal memory
USB External USB memory
SD Card: External micro SD card

To Recall the selected file type, pressRecall
Now[F4].
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3.A message OFinishzd wi
bottom of the screen when the recall is
successful.

A The USB and micro SD card options will only be
Note available whera flash drive/SD card is inserted
into the front panel ports.

Quick Save

Description The key is a hot key to savefiles with a
single press.
The type of file that is saved is pre-configured
with the key.
By default, the the key will save screen
shots to the local memory or to an external flash
drive (if inserted).

Supported File Screen, trace, state, limit line, correction,

Types sequence power meter*.

*power meter accessory must first be installed
before it can be saved

Connect External  To savefiles to a USB flash drive or micro SD
Memory card, insert the appropriate device into the front
panel ports.

Quick Save Setuf1. Press the(_s= ) key and configure the file Type,
Data Source andFormat. See page215for
details.

Using the Quick 1. Press( %« ) at any time to save the selected file
Save key type using the settings above.
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2.A 0Save Fini s h@Reshownatstea
bottom of the screen when the save has been
completed.

& The file namewill be automatically created in the
Note following formatfor data files

File name:Type_data sourcexXfile extension

The image file nenes will be automatically createc
in the following format:

File rame: QuickJpg_XX.jpg

The XXparameter is incremented each time the
same file type is created.

& The USB and micro SD card options will only be
Note available whera flash drive/SD card is iserted
into the front panel ports.
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REI\/IOTE CONTROL

This chapter describesbasic configuration of
IEEE488.2 based remote control. Fora command
list, refer to the programming manual ,
downloadable from the GW Instek website,
www.gwinst ek.com

Interface Configuration............cccooveiiiiiiiiimmc i ceieeenen 223
Configure to USB Remote INterface..........ccveivcerreeiiiieee e 223
Configure GPIB INtEIfacCe.........cuviiiiiiii e e 223
Configure the LAN and LXI Interface...........coccoiviiemmeeeniiie e 224
Corfigure the WLAN INterface..........coocevviiiiemeeeciiee e 227
Configure RS232C.......ooeiiiiiiiii e eeeeeee e cmmmmem e eaan 231
RS232C Remote Control Function Check...........ccccooiieeeeeeiiiieenen, 231
LXI Browser Interface and Function Check............cccccoiieeeeaciinneennn. 232
GPIB/LAN/USB Control Function Check...........cccvvviiiiiiecceaaiiieeennn 236

222



GYINSTEK

REMOTE CONTROL

InterfaceConfiguration

Configure toUSBRenwte Interface

usSB
configuration

PC side Type A, host

connector

GSPside Rear panel Type B, slave
connector

Speed 1.1/2.0 (full speed/high speed )

USB Class USB TMC (USB T&M class)

Panel operation 1.

Connect the USB cable to the rear °~
panel USB B port.

Press>More[F7]> Rmtinterface
Config[F1]>USB Modeand toggle the USB mode
to Device

A Note

It may take a few moments to switch USB modes

Configure GPB Interface

To use GPIB, the optional GPIBport must be installed .

Configure GPIB 3.

4.

5.

Ensure the spectrum anlayzer is off before
proceeding.

PIB

Connect a GPIB cable from a
GPIB controller to the GPIB port
on the spectrum analyzer.

Turn the spectrum analyzer on.
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6. Press>More[F7]>RmtInterface
Config[FL]>GPIB Addr[F1] and set the GPIB
address.

GPIB address  0~30

GPIB constraints *Maximum 15 devices altotieer, 20m cable length, 2r
between each device
*Unique address assigned to each device
*At least 2/3 of the devices turned On
*No loop or parallel connection

Configurethe LAN and LXlIInterface

The GSR9300Bis a class C LXI compliant instrument. The LXI
specification allows instrumentation to be configured for remote
control or monitoring over a LAN or WLAN . The GSR9300Balso
supports HiSlip. HiSlip (High -Speed LAN Instrument Protocol) is
an advanced LAN based standard for 488.2 communications.

For details on the LXI specification, compliance classesand HiSLIP,
please see the LXI website@http://www.|xistandard.org

Background The LAN interface is used for remote control
over a network. The spectrum analyzer
supports DHCP connections so the instrument
can be automatically connected to an existing
network. Alternatively , network settings can
also be manually configured.

LAN IP Address Default Gateway
conf_|gurat|on Subnet Mask DNS Server
Settings
DHCP on/off
Connection Connect an Ethernet cablefrom LA
the network to the rear panel LAN B
port.
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Settings 1. Press>More[F7]>RmtInterfac@Fl]>
LAN[F2]>LAN Config[F1] to set the LAN
settings:

IP AddresgF1] Sets thelP address.
Subnet Mask[E] Sets the subnet mask.
Default
Gateway[B] Sets the default gateway.
DNS Servegl] Sets the DNS server address
LAN Config[F5] Toggles the LAN
configuration between DHCP
and manual settings.
Hint: Use dotted aécimal notation when entering
IP addresses, ie., 172.16.20.8

2. PressApply[F6] to confirm the LAN
configuration settings.

Display Icon TheLXliconturns green when connected
to a LAN and will flash if the
Eldentificati oné 232¢

Set Password The password on the LXI webpage can be set
from the spectrum analyzer. The password is
shown in the system information.

By default the password is set to: IXiWNpwd

1. Press>More[F7]>RmtInterface
Config[F 1]>LAN[F2]>LXIPassword[F 3] to set
the password.

2. Enter the password using the
F1~F7 keys, as shown below, or
use the numeric keypad to enter
numbers:

Limitations:
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*No spaes
*Only 1~9, A~Z, a~z characters allowed

-

Y
o
AN

—
| o
A

[Rename>)—<

Y
@
A

Return

i

Cancel password

Menu tree to enter the password

3. The password appears on the bottom of the
screen as it is created.

1 OHz
PASSWORD

Password

4. Press to confirm setting the password.

Hi SLIP Port 1. Press(s=n)>More[F7]>RmtInterface
Config[F1]> LAN[F2] >HiSLIPPort to see the Hi
Slip Port number.
HiSlip port 4880
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Reset LAN It may be necessary to reset the LAN
configuration settings before the LAN can be
used.

1. Press>More[F7]>RmtInterface
Config[F1]>LAN Reset[F3lto reset the LAN.

2. It may take a few moments before the LAN is
reset

& Each time the LAN is reset, the default
Note password is restored.

Default password: IxXiWNpwd

Configurethe WLANInterface

The WLAN settings operate using any standard 3G USB modem.
For remote locations, using a 3G modem allows you to access the
GSPR9300Bweb server or to control the GSP9300Bvia remote
control commands.

Background To use the GSP9300Bas a serverusing a 3G
modem, you must first obtain a fixed IP address
from a network provider. Each provider will
assign different fixed IP addresses.

WLAN IP Address Default Gateway
conf_lguratlon Subnet Mask DNS Server
Settings
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Connection Connectthe 3G USB modemto the front panel
USB A port.
The 3G status icon. will appear when the 3G
USB adapter is connected.When it is first
connected it will be grayed -out to indicate that
it is connected but not activated.
GSP
USBA
PORT
3G USB Adapter
Settings . Insert the 3G USB modem into the front panel

228

USB A port and wait for the 3G USB . icon to
appear.

. Press >More[F7]>Rmtinterface[F1]>

LAN[F2]>WLAN Config[F2]>Apply[F6] and wait
for the 3G USB modem to establish theWLAN
settings.

OFinishzé, is shown wt
complete.

. The network settings will be displayed in the

System menu icons.
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WLAN settings

Displaylcon The 3G USB icon turns green when a
successful connection has been made.
Set Password The password on the LXI webpage can be set

from the spectrum analyzer. The password is
shown in the system information.

By default the password is set to: IXiWNpw d

4. Press>More[F7]>RmtInterface
Config[F1]>LAN[F2]>LXIPassword[F3] to set
the password.

5. Enter the password using the
F1~F7 keys, as shown below, or
use the numeric keypad to enter
numbers:

OOOO
OOOO

OOOO

Limit ations:
*No spaces
*Only 1~9, A~Z, a~z characters allowed
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N

aa
~
]

Y
o
AN

Lowercase

]
= ]
ﬁ
J

Cancel password

—
a | o
A

ABCDE )—ﬁ
)
)
)

[ ———

[Rename>)—<

Y
@
A

Return

T

Menu tree to enter the password

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

P 3.000GHz
W 1MHz Span:3,000GHz weep 348ms

tart-OHz
PASSWORD

Password

Press to confirm setting the password.

Hi SLIP Port 8.

Press>More[F7]>RmtInterface
Config[F1]> LAN[F2] >HiSLIPPort to see the Hi
Slip Port number.

HiSlip port 4880

Reset LAN

It may be necessary to reset the LAN
configuration settings before the LAN can be
used.

Press>More[F7]>Rmt|nterface
Config[F1]>LAN Reset[F3}to reset the LAN.

10.1t may take a few moments before the LAN is
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& Each time the LAN is reset, the default
Note password is restored.

Default password: IXiWNpwd

ConfigureRS232C
Background The RS232C interface is used for remote control
with a PC.
RS232C Baud Rate Stop bit: 1 (fixed)
Configuration Parity: none (fixed) ~ Data bit: 8 (fiked)
settings
Connection Connect anRS232C cable from —
the PC tothe rear panel RS232 o
port.

1. Press>More[F7]>Rmt|nterface
ConfigF1]>RS232 BaudRafE4] to set the baud

rate.

300 600 1200
2400 4800 9600
19200 38400 57600
115200

RS232@emote Control Function Check

Functionality Invoke a terminal application such as Realterm.
check
To checkthe COM port No , see the Device
Manager in the PC. For WinXP; Control panel
B System b Hardware ta

Run this query command via the terminal after
the instrument has been configured for RS232
remote control (page 231).
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*idn?

This should return the Manufacturer, Model

number, Serial number, and Firmware version

in the following format.
*GWINSTEK,GSPR300B,XXXXXXXX,V3.X.X.X

Manufacturer: GWINSTEK

Model number : GSP3300B

Serial number : XXXXXXXX

Firmware version : V3.X.X.X

A For further details, please see the programming
Note manual, availablen the GW Instek web site @
www.gwinstek.com.

LXI Browser Interfacand Function Check

Functionality Enter the IP address of the spectrum analyzer in

check a web browser after the instrument has been
configured and connected to the LAN (page
224) or WLAN (page 227).

http: // XXX XXX XXX XXX

The web browser interface appears:
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Welcome Page The Welcome Page lists all the LXI and
LAN /WLAN configuration settings as well as
the instrument identification. The instrument
identification can be disabled from this page.

LX)
Identification ON ® OFF

LXI Device Model GSP9300B

Manufacturer GWINSTEK

Serial Number KL730819

Description ‘GWINSTEK-GSP9300B-819

LXI Extended Functions  LXI HiSLIP
LXI Version 1.4 LXI Core 2011
Firmware Revision V3003

DNS hostname

mDNS hostname GSP9300B-819 ocal
MAC Address 00:22:24:00:0A:BC
TCP/IP Address 2
TCPIP 38 inst0. INSTR
Instrument Address String
TCPIP-1 38 hislip0, 4880:INSTR

& TheLXlicon on the GSR9300Bdisplay will
Note flash when the Identification setting is
turned on
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View & Modify
Configuration

The View & Mo dify Configuration allows you
to modify the LAN settings from the browser.

Press theModify Configurationbutton to modify
any of the configuration files.

A password must be entered to alter the
settings.

Default password: IXiWNpwd
[Note: password is case sensitive.]

Apply | Undo Change | Factory Detauits

® Automatic(DHCP)
TCP/IP Configuration Mode
Manual

IP Address
Subnet Mask
Gateway

DNS Server

DNS hostname

Description

HiSLIP Port

Password Change Password

A\ Note

lftheEFactory Defaul tteé ¢
password will be reset back to the default
password

It will also be necessary to manually reset the
spectrum analyzer when a message prompts yot
to do so on the web browser.
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SCPI Cormand The SCPI Command page allows you to enter
SCPI commands directly from the browser for
full remote control. Please see the programming
manual for details. A password must be
entered before remote commands can be used.

Default p assword: IXiWNpwd
[Note: password is case sensitive]

Get Image The Get Image page allows the browser to
remotely capture a screenshot of theGSR9300B
display.

& For further details, please see the programming
Note manual, available on the GW Instek web site @
www.gwhstek.com.
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GPIB/LANUSB Control Function Check

Functionality Please use the National Instruments
check Measurement & Automation Controller
software to confirm GPIB/LAN f unctionality.

See the National Instrument website,
http://www.ni.com for details.

& For further details, please see the programming
Note manual, available on the GW Instek web site @
www.gwinstek.com.
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FAQ

A | connected the signal but itloes not appear on screen.

A | want to see which optional items are installed.

A

The performance does not match the specification

| connected the signal but it does not appear on screen.

Run Autoset and let the GSR9300Bfind the best display scale for
your target signal. Press the Autoset key, then press Autose{F1].
For details, see page63.

| want to see which optional items are installed.

Check the optional items in the system information window. Press
the System key  System Information[F1]. For details, see pagell8

Theperformancedoes not match the specification.

Make sure the device is powered On for at least45 minutes, within
+20°C~+30°C. This isnecessary to stabilize the unitto match the
specification.

For more information, contact your local dealer or GWInstek at
www.gwinstek.com / marketing@goodwill.com .
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APPENDIX

Replace the Clock Battery

Background The system clock and wake-up clock keep time
using a button battery.
Battery type: CR2032, 3V, 210mAh
Connection 1. Turn off the GSR9300Band

remove the battery cover and
battery (if connected).

2. Replace the battery with the same type and
specification.

Lot
[} PrLd

.
‘e
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