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Warranty
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Regulatory compliance information

This product complies with the essential requirements of the following applicable European
Directives, and carries the CE mark accordingly.

89/336/EEC and 73/23/EEC EMC Directive and Low Voltage Directive
EN61010-1 (1993) Electrical Safety
EN61326-1 (1997) EMC — Emissions and Immunity
Manufacturer’s Name: Manufacturer’s Address
Giga-tronics, Incorporated 4650 Norris Canyon Road
San Ramon, California 94583
U.S.A.
Type of Equipment: Model Series Number
USB Power Sensor GT-8550B

Model Numbers:
GT-8551B, GT-8552B, GT-8553B, GT-8554B and GT-8555B

Declaration of Conformity on file. Contact Giga-tronics at the following:

Giga-tronics, Incorporated

4650 Norris Canyon Road
San Ramon, California 94583

Telephone: 800.726.4442 (only within the United States)
925.328.4650
Fax: 925.328.4700
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Record of Changes to This Manual

Use the table below to maintain a permanent record of changes to this document. Corrected
replacement pages are issued as Technical Publication Change Instructions (TCPI). When you are issued
a TCPI, do the following:

1. Insert the TCPI at the front of the manual binder.
2. Remove the pages from the manual binder that are noted in the TCPI.
3. Replace the page(s) removed in the previous step with the corrected page(s).
4. Record the changes in the table below.
TPCl Number  TPCl Issue Date Date Entered Comments
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Giga-tronics GT-8550B Series USB Power Sensors Safety and Manual Conventions

1 Safety and Manual Conventions

This manual contains conventions regarding safety and equipment usage as described below.

1.1 Product Reference

Throughout this manual, the term “GT-8550B” refers to all models of power sensors within the
GT-8550B Series, unless a specific model power sensor is referenced.

1.2 Personal Safety Alert

_ WARNING: Indicates a hazardous situation which, if not avoided, could result in
death or serious injury.

1.3 Equipment Safety Alert

CAUTION: Indicates a situation which can damage or adversely affect the GT-8550B or
associated equipment.

CAUTION

1.4 Notes

Notes are denoted and used as follows:

NOTE: Highlights or amplifies an essential operating or maintenance procedure, practice,
condition or statement.

Operation Manual, Part Number 34780 Rev. G, January 28, 2013 Page 1
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2 Introduction

1.1 Overview

NOTE: In this manual, the GT-8550 Series USB Power Sensors are often referred to as the “GT-8550B”
for simplicity. The specific model of power sensor is used where necessary.

This manual provides information about the installation and operation of the GT-8550B Series USB
Power Sensors. Product description, specifications, and support are included. The GT-8550B series
feature a frequency range to 26.5 GHz, wide dynamic range and fast measurement speed, and connect
directly to a desktop or laptop computer using a standard USB port and USB cable. A separate power
meter is not required. The GT-8550B Series USB Power Sensors allow for immediate conversion of RF
and microwave power into digital data right at the point of power sensing.

The companion application software provides a Graphical User Interface (GUI) to make power and other
measurements. The benefits of this Software are:

e Familiar Microsoft® Windows Interface

e Easyto read numbers and bar graphs

e Fast update rate allows real time circuit tuning

e Internal zero and cal — the sensor powers up ready to make measurements

A Dynamic Link Library (DLL) is included with the software media that ships with the GT-85508B for
programming the GT-8550B for remote control. Information for programming the GT-85508B is found in
the GT-8550B Series USB Power Sensors Remote Operation and Programming Manual.

Sensor zeroing and meter reference calibration are not required. There is no user calibration. This
reduces setup time and simplifies programming. Recommended calibration cycle is one (1) year.

A typical setup for measuring RF power using the GT-8550B Series Power Sensor is shown in Figure 1.

Computer

Signal Source

USB Cables

¢ /£ N

LY J

USBE
Hub

DUT(s) PowerSensor

___.EI _______ '
____|Z|_____|:| Us8 Cables

Figure 1. GT-8550B Series Power Sensor Measurement Setup

[ ———
1
1
1
1
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Important NOTE:
The GT-8550B series USB Power Sensors replace the GT-8550A series USB Power Sensors.

The software for the GT-8550B series USB Power Sensors is different, but will in most cases, recognize
and work with the GT-8550A series USB Power Sensors. The new software will work with the old
hardware. The programming commend sets are different, and are not backwards code compatible.

The GT-8550A series USB Power Sensor application software (Measurement Xpress) is now obsolete,
and that software will not work with the new GT-8550B series USB Power Sensors.

The new GT-8550B software comes in three separate software applications (GUIs):

/) A A

L
EOUTENIVIETET Isalks= o (] TR [TEET]
[Musiilliaie) |Ljsge =iy

The “Power Meter” application is the primary GUI:

Giga-troaics Inc

The “Pulse Profiling” application provides a power versus time display:

Measurement Tac

[y T T — [

CW Measurements

The “High Speed Logger” application provides a “strip chart” display: ||
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Important NOTE:
If you have previously installed the old GT-8550A series USB Power Sensor software on your computer,
you should remove (uninstall) all previously installed Giga-tronics USB power sensor software, before

installing the new GT-8550B software.

The following message will appear during the initial installation of the GT-8550B software:

ﬁ Power Sensor Applications
S— o e —

Power Sensor Applications Information

Disconnect all Giga-tronics USB sensors before continuing with
this installation. Reconnect the sensor(s) after installation is
complete.

If you have installed previous versions of Giga-tronics software
please read -

This software represents an improvement in our support for USB plug
& play features. In order to achieve the best result it is important to
uninstall all previously installed Giga-tronics applications before
praceeding with this installation.

In the event that this computer contains custom software that
depends on the Giga-tronics drivers, please contact the responsible
Tazt Frnmineer hafara nracsadinn fvan are the reesnnnzibla Tast

Caticel ] [ < Back ] [ Memt » J

NOTE: Software MUST be installed on the computer BEFORE the GT-8550B Series USB Power Sensors
are connected to the computer.
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Introduction

2.2 Sensors in the GT-8550B Series

The table below lists the basic parameters of the five models of power sensor in the GT-8550B Series.

Table 1: GT-8550B Series Power Sensors: Basic Specifications and Applications

Parameter

GT-8550B Series Power Sensors: Basic Specifications and Applications

Power Sensor Model

GT-8551B GT-8552B GT-8553B, GT-8555B
GT-8554B

Frequency 100 MHzto 8 GHz ' | 100 MHz to 8 GHz ' | 10 MHz to 18 GHz 100 MHz to 20 GHz
Range 10 MHz to 26.5 GHz
Measurements | CW, Peak (Pulse) CW, Peak (Pulse) cw CW, Peak (Pulse)

o Average Power | e Pulse Profiling e True-Average e Pulse Profiling

e Peak Power e Markers Power e Markers

* Gating e Gating

Dynamic range | -60 to +20 dBm -60 to +20 dBm -50 to +20 dBm -40 to +20 dBm
Applications Wireless e Aerospace and Accurate power e Aerospace and

communications
and component
testing that use
modulated signals.

defense: EW,
ECM, ECCM, and
radar testing

e Features Pulse

measurement of
continuous wave
(CW) RF and
microwave signals

defense: EW,
ECM, ECCM, and
radar testing

e Features Pulse

Profiling Profiling
! Operational to 10 GHz
These are explained in section 2.5 on page 6.
Operation Manual, Part Number 34780 Rev. G, January 28, 2013 Page 5
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2.3 Receiving and Inspection
Upon arrival, inspect the contents of the GT-8550B shipping container. The GT-8550B consists of:
Sensor: there are five models of power sensors to choose from. These are described in

e Table 1 on the previous page.

e USB cable to connect the sensor to a computer (supplied with sensor)

e Software media containing:
e Software (this may also be downloaded from the website www.gigatronics.com)
e Files to enable programming the GT-8550B Series USB Power Sensor.
e Electronic documentation

2.4 Computer Requirements for the Software

Table 2 below shows the requirements of the computer used with the GT-8550B Series USB Power
Sensors.

Table 2: Computer Requirements for Software

Computer Requirement for Software

Parameter Specification
Type of computer IBM-compatible
Operating System * Microsoft® Windows XP or Windows Vista or Windows 7
Processor speed >1GHz
RAM >1GB
USB interface * USB 2.0

! There are separate installation files for 32 bit and 64 bit Operating Systems.
? Microsoft® .Net Framework 4.0 (or above) is required on 64 bit Operating Systems.

* See section 2.6 on page 9 for USB considerations. The USB port or hub must supply 500 mA @ 5 V for
power sensor operation.

2.5 Measurement Capabilities

Measurement capabilities differ between different models. All of the instruments accept RF or
microwave signals, detect the envelope, convert the power into digital values, and send measurements
to a PC over a USB connection. All models are capable of producing 2000 settled measurements per
second.

The GT-8553B and GT-8554B models are true average instruments that are well-suited for making
accurate average power measurements on both narrowband and wideband signals. There are two
software applications that work with these instruments: the Power Meter application and the High
Speed Logger application. When these instruments are used with those applications, only CW (average)
measurements are available.

Page 6 Operation Manual, Part Number 34780 Rev. G, January 28, 2013
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The GT-8551B, GT-8552B and GT-8555B models also measure average power, but also capable of
measuring pulse and peak power. These sensors are intended for use on pulsed or bursted repetitive
signals with a modulation bandwidth less than 10 MHz. In addition to CW, pulse, and peak power
measurements, 13 other common time domain measurements can be made using the Pulse Profiling
application software. The Pulse Profiling software is designed for time domain analysis of pulses and
other modulated signal formats. This software is used to display a trace of a pulsed RF signal envelope
versus time and can make up to 13 different measurements on the power envelope.

2.5.1 Continuous Wave (CW) / Average Power Measurements

All model of sensors are capable of measuring average or CW power. The GT-8551B, GT-8552B and GT-
8555B read average power, while the GT-8553B and GT-8554B read true-RMS power.

The GT-8553B and GT-8554B instruments measure “true RMS power”, which means they integrate the
broadband power contained in the signal under test. Although the measurement hardware is different,
the results are similar to a thermal sensor.

The GT-8551B, GT-8552B and GT-8555B models also measure average power accurately, however the
sampling technology that enables them to also make pulse measurements also limits the modulation
bandwidth to 10 MHz.

Operation Manual, Part Number 34780 Rev. G, January 28, 2013 Page 7
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2.5.2 Pulse and Peak Power Measurements
NOTE. This information applies to the GT-8551B, GT-8552B and GT-8555B models.

In addition to average power measurements, the GT-8551B, GT-8552B and GT-8555B models can also
measure pulse and peak power. These models measure and report the following measurements:

e Average power within the pulse

e Peak power

e Average power of the entire signal

e Duty cycle

e Crest factor (or peak-to-average power ratio)

Averaging and extended averaging can be used to increase the measurement window and to improve
the quality of low-level measurements. The detection and sampling system in these instruments make it
possible to measure signals with modulation rates up to 10 MHz.

2.5.3 Pulse Profiling
NOTE. This information applies to the GT-8552B and GT-8555B models only.

When using the Pulse Profiling application software with the GT-8552B and GT-8555B models, a wide
variety of measurements are available. This software shows the RF power envelope versus time.
Various time domain measurements can be made. Gates and markers can be placed on the trace, which
enables you to measure specific portions. In addition, two different traces can be displayed at the same
time which enables you to highlight or zoom in on a certain area of the trace, while viewing the original
trace at the same time.

The application provides five (5) pairs of markers and five (5) pairs of time gates that are used to take
measurements. The time gates allow characterization of the pulse signal to include the following
parameters. There is also an automatic measurement feature, with predefined presets, that allows all of
these measurements to be made with a click of a button:

Rise time (RT)
Fall time (FT)
Pulse width (PW)
Pulse repetition time (PRT)
Pulse repetition frequency (PRF)
Duty cycle (DC)
Pulse power (Pls)
Peak power (Pk)
Average power (Avg)
. Crest factor (CF or CrF)
. Overshoot (OvSh)
. Droop (Droop)
. On/Off ratio

LN RAEWNPRE

I
W N Rk O
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The gates also provide three groups of predefined preset measurements:

1. Power Set (peak power, pulse power and crest factor)
2. Time & Frequency Set (pulse width, pulse repetition time, pulse repetition frequency)
3. Mixed Set (peak power, crest factor, pulse width, pulse repetition frequency)

2.6 USB Considerations

Under normal circumstances, the Universal Serial Bus (USB) provides adequate power for the sensor.
However, when the application requires a longer cable (greater than 3 to 5 meters), an active or self-
powered hub may be required. The sensor electronics are powered by the USB and typically draws 450
mA at a nominal 5 VDC. An active hub will compensate for the DC voltage drop beyond approximately 3
to 5 meters. An active hub is recommended when using a portable computer to conserve battery life, or
when powering multiple sensors.

The GT-8550B Series USB Power Sensors are compliant with USB standard 2.0 and above. The following
information is provided for reference when selecting a hub:

USB Hub Considerations:
e Bus-powered hub: Draws a maximum of 100 mA at power up and 500 mA during normal
operation.

e Self-powered hub: Draws a maximum of 100 mA and must supply 600 mA to each port.

e Low power, bus-powered functions: Draws a maximum of 100 mA (often applies to portable
computers

e High power, bus-powered functions: Self-powered hubs: draws a maximum of 100 mA and must
supply 500 mA to each port

e Suspended device: Draws a maximum of 0.5 mA.

Operation Manual, Part Number 34780 Rev. G, January 28, 2013 Page 9
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2.7 Install Software
This section describes how to install the Software on a computer.

NOTE: Refer to Table 2 on page 6 for the requirements for the computer in which Software will be
installed.

Table 3: Installation Procedure for Software

Install Software

Step Action

1. | Connect the GT-8550B Flash Drive to a USB port on the computer, or download the software from
the Giga-tronics website.

2. Locate and run (software) on the GT-8550B software media, or download. The first setup window
is displayed (see Figure 2).

= — = R—————
o Power Sensor Applications 'LEIL

Welcome to the Power Sensor Applications Setup ﬁ
Wwizard { 43

The installer will guide vou through the steps required to install selected Power Sensor Applications
power meter applications on your computer,

WARMNIMG: This computer program iz protected by copyright law and international treaties.
Unautharized duplication or distribution of thiz progran, or any portion of it, may result in severe civil
ar criminal penalties, and will be prozecuted bo the maximurn extent pozzible under the: 2w,

Figure 2. Software Installation: Welcome Screen

3. | Click Next in the setup window.
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Introduction

Install Software

Step

Action

4.

In the License Agreement window, read the license agreement, then click on “I Agree” then click

Next.

Power Senser Applications

Flease take a moment to read the licenze agreement now. [f you accept the terms below, click "l
Agree”, then "Mest". Otherwize click "Cancel™.

End User License Agreement é

CAREFULLY READ THE FOLLOWING LICENSE AGREEMENT.
YOU ACCEPT AND AGREE TO BE BOUND BY THIS LICENSE
AGREEMENT BY CLICKING THE ICON LABELED "I ACCEPT"
THAT IS DISPLAYED BELOW. IF YOU DO NOT AGREE TO
THIS LICENSE, CLICK THE ICON LABELED "CANCEL" AND

SOOVTTR ORPMEDR T T DE CANCTET TN THE SOTTWARE WITT

1 1 Do Nat Agres

] [ < Back ] E Mext >

Figure 3. Software Installation: License Agreement

In the Select Application window, select the applications, then click Next.

{5 Power Sensor Applications

DN

Select the application or applications you wish to install. The power meter application applies ta all
model numbers. The pulse profiing application applies to the GT-85524/8 and the GT-85558A/E

Power Meter application (all GT-8888A/E and all GTE%ocA/B power sensors)

Pulse Profiling application (GT-8552A/B and GT-8555A/B only)

High Speed Logger (all GT-8888A/B, GT-8%aA/B power sensors)

[] Sample code

Figure 4. Software Installation: User Information
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Install Software

Step Action

6. In the Destination Folder window, you can leave the destination folder set for the default, or use
Browse to select another folder. When you have made your choice, click Next.

The installer will install Power Senzor dpplications to the following folder.

Ta install in thig folder, click "Mext". To install to a different folder, enter it below or click "Browss"

Folder:

IC:\Program FileshGiga-tranics Inc\Power Sensor Applications', Browse...

Install Power Sensor Applications for yourself, or for amyona who uses this computer:

@ Everpore

1 lugt me

Figure 5. Software Installation: Destination Folder

7. | Inthe Ready to Install window, click Next to proceed with the installation.

r = -
fvp Power Sensor Applications

Confirm Installation

The ingtaller iz ready to ingtall Power Sensor Applications on your computer.

Click "Mext" to start the installation.

Figure 6. Software Installation: Ready to Install
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Install Software

Step Action

8. | Software installs on your computer.

Power Sensor Applications

Installing Power Sensor Applications

Power Sensor Applications is being installed.

Please wait...

Cancel

Figure 7. Software Installation: Installation Begins

9. | The Successful Installation window appears when Software has completed its installation.

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. i your device
came with instructions, please read them first.

Driver Name Status
~/ Gigatronics (LEUSB) US... Readyto use

<Bock | Fnish | [ Cancsl

Figure 8. Software: Installation Successful

End of Procedure
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2.8 Install the GT-8550B Series USB Power Sensors

CAUTION | ESD-SENSITIVE DEVICE

Observe Electro-Static Discharge precautions when handling the GT-8550B Series USB
Power Sensor:

‘z \ e Work at an ESD-safe location.

e Keep the power sensor in an anti-static bag when not using it.
o Handle the power sensor with appropriate anti-static clothing and ESD wrist
strap, or other discharge path, if operating in a statically active environment.

NOTE: Software MUST be installed on the computer BEFORE the GT-8550B Series USB Power Sensors
are connected to the computer. After Software has been installed, there are two methods for
configuring the computer for using the power sensors (automatic or manual).

Automatic installation: Simply connect the USB power sensor to a USB port on the computer, and follow the
prompts in the Hardware Wizard.

Automatic:
e Table 4 below.

e Manual installation: Installing the device manually is recommended only if your computer is
unable to properly identify the correct driver. To use this method, go to Table 5 on page 15.

Table 4: Power Sensor Installation (Automatic)

Automatic Installation of a Power Sensor

Step Action

1. | Verify that Software is installed, but not launched on your computer.

2. | Connect the supplied USB cable to the USB sensor.

3. | Connect the other end of the USB cable to a USB port on your computer. Observe that the green
LED on the end of the sensor illuminates. This indicates that the sensor is properly connected to
the computer’s USB port. (Trigger input applies to GT-8551B, GT-8552B, and GT-8555B only)

Trigger Trigger
Input Output
uUsB Green

Connector Status LED

Figure 9. Back End of USB Power Sensor

4. | The Hardware Wizard opens on the computer.
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Automatic Installation of a Power Sensor

Step Action

5. | Click on the Install the Software automatically option, then click Next.

6. | After the software identifies the power sensor device, click Next to complete the installation
process.

7. | When the installation completes, select “Finish” to close the Hardware Update Wizard.
The power sensor is now ready for use with Software.

End of Procedure

Table 5: Power Sensor Installation (Manual)

Manual Installation of a Power Sensor

Step Action

1. | After connecting the USB power sensor, the computer will indicate “Found New Hardware” and
automatically open the Hardware Wizard to configure the USB device driver for the power
sensor.

Select “Install from a list or specific location (Advanced)” and click Next to continue.

In the following window, select “Don’t search, | will choose the driver to install,” then click Next.

Select the Giga-tronics device, then click “Have Disk”.

Select the software and click Open to continue.

Select “Next” to continue the installation process.

N|jo|wu |~ lw N

When the installation completes, select “Finish” to close the Hardware Update Wizard.
The power sensor is now ready for use with Software.

End of procedure

Note: For Multiple Sensors: To install multiple sensors (up to 12), complete the installation procedure
separately for each sensor. Individual sensors are selected by serial number. Clicking the ID button will
cause the LED on the sensor to blink four times in quick succession.

Serial Number Serial Number  EINT]
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2.9 Start Software

2.9.1 Zeroing and Reference Power Calibration

The design of the power sensor does not require zeroing or power calibration and there is no provision
for zeroing or calibration.

NOTE: While zeroing is not required, the sensors require time to thermally stabilize. Little if any warm-
up time is required for measurements of power levels above -40.0 dBm. However, to make accurate
measurements of power levels below -40 dBm, the sensors should be allowed to thermally stabilize for
at least one hour.

Table 6: Starting Software

Start Software

Step Action

1. | Connect a GT-8550B Power Sensor to a USB port on your computer. The green status LED should
illuminate on the sensor, indicating that it is properly connected to the computer.
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Start Software

Step Action

2. Click the Power Meter icon, or “Giga-tronics Power Meter” from the Program menu, then select
the Power Meter application or click on the Power Meter application shortcut icon on the
desktop. During startup, you will see the following figure. Everytime you start the software,
calibration tables are created.

Please be patient: This operation may require a few minutes depending on variables such as the
PC configuration and number of sensors.

", PowerSensor+ Initializati

e

Creating calibration tables.. please wait

& GT-8552A Giga-Tronics: SN=2A0040 Addr=219 _ﬂﬂgﬂ

Measurement  Display = Offsets & Response  Triggering  Recorder  Store/Recall  Help
nmn Fie_\_I_ ‘ l

vikiiie i, |-

Fiodr

4 Pazz
e T

dém *

Pulse
cw

GHz -

Single Meas Set Ref
t fe e b Sl LD [Reea
80 70 60 50 40 -30 20 10 o 10 20
dBm Giga-tronics Inc

Figure 10. Software Initial Displays

3. If there are multiple sensors connected to the computer, you can open a window for each of
them at any time.

End of Procedure
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3 Power Meter Application

This chapter describes in detail the Graphical User Interface (GUI) for the Power Meter Application. This
software application works with all models of sensors.

1.1 Main Areas of the Graphical User Interface
The main areas of the GUI are highlighted below.

The next sections describe each of the main areas shown in Figure 11.

Edo

( GT-83528 Giga-tronics: SHN=2A0040 Addr=3
Measurement  Display Triggering

Z Wi 04 S J98- 1d8

Offsets & Response

70 60 50 40 30 20 10 0 10 20 30 a0 50 B0 m
dB Rel Giga-tronics Inc

Figure 11. Power Meter Software GUI

NOTE: A separate GUI with unit model, serial number and address will appear for each active device
when you open a new instance of the Power Meter application. The GUI allows identification (ID) of the
individual sensor(s) by blinking the LED on the sensor body. Clicking the ID button will cause the LED on
the sensor to blink four times in quick succession. The ID and Preset functions are duplicated on the
Measurement menu.

Figure 11 shows the Power Meter panel in Pulse mode. Pulse mode is only available for GT-8551B, GT-
8552B, and GT-8555B sensors. The GUI looks almost the same in CW mode, except the section 7 is not
shown because those measurements are only available in Pulse mode.

Figure 11 shows the GUI broken up into 10 sections. Each section will be explained below.
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1. Sensor Info: This section always displays the model number, serial number and the address
of the sensor

2. Pulse/CW: This button toggles between CW and Pulse mode. Pulse mode is only shown
and selectable for models: GT-8551B, GT-8552B and GT-8555B sensors.

3. Menu: drop down menus enable you to select and adjust settings. Many of these settings
are also available on the toolbar that is located below the menu.

4. Toolbar: The toolbar buttons are short cut keys that allow you that duplicate many of the
menu selections or actions. Each function is accessible from the menu bar and some
toolbar buttons are simply switches that toggle certain parameters on or off.

5. Digital readout area: this section shows the numeric value of the average power in digital
format and several indicator messages.

a. Numeric value: this is the average power (the figure above shows it in relative
measurement mode). When in Pulse mode, this is the Pulse’s average power. This
is the power within the pulse (the “ON” portion of the pulse). When in CW mode,
this shows the average power of the entire signal. If the signal that is being
measured is pulsed and the duty cycle is 50%, then if the mode was toggled from
Pulse to CW, this would show a 3 dB difference.

b. Indicators:

i. Limits: default setting is limits are set to Off and an indicator is displayed on

the left side of screen that says OFF

ii. Trigger: default is CNT INT, which is continuous internal

iii. Impedance: default setting is 50 ohm

iv. Offset: default setting is off. When off, no message is displayed. If the
offset is on, then the OFS message will appear.

v. Response: default setting is off. When off, no message is displayed. If the
response is on, then RSP will be displayed.

vi. Relative: default setting is off. When off, no message is displayed. If

relative measurement is on, then REL will be displayed.
C. ( slash symbol): when this is rotating, then this illustrates that the

measurement is running.

6. Frequency and Units: The current units and frequency is displayed. You can click directly
on these spots to change units and/or frequency.

7. When in Pulse mode, additional measurements are shown, which are described below:

a. DC: duty cycle

b. Pk: peak power

c. Avg: average power. This is the overall average power of the entire pulse. For
example, if the duty cycle of the pulse is 50%, then AVG would be 3 less than the
Pulse average power.

d. CrF: crest factor. Also known as peak-to-average power ratio.

8. Frequency analog read-out and setting: This value will vary according to model number.
Click on the blue bar to select and slide to a new frequency setting.

9. Buttons: This section contains 5 buttons, which are described below. The buttons are only
active and clickable only for certain settings. Otherwise they are inactive and “grayed out”.
Many of these functions can also be accessed from the Menu also.

a. Single Meas: When the Trigger is set to “Internal Single”, then this button becomes
active. Then each time the button is pressed, a single measurement is made.

Operation Manual, Part Number 34780 Rev. G, January 28, 2013 Page 19



Power Meter Application Giga-tronics GT-8550B Series USB Power Sensors

b. Set Ref: set the reference value so that a subsequent power level can be measured
relative to this reference level.

c. ID: Clicking the ID button shown above will cause the LED on the sensor to blink
four times in quick succession.

d. Rst Max & XAvg: resets Max hold and Extended averaging. More details about
these functions are described in Menu section of the manual.

e. Preset: resets instrument back to factory default settings. Factory default settings
are explained in the Menu section of the manual.

10. Analog read-out of Power: displays the measured average power in an analog format.
Displays the same numeric value as section 5.

3.2 Menu

This section describes the Menu. The drop down menus enable you to select and adjust settings. Many
of these settings are also available on the toolbar. Menus provide the configuration setups related to
each functional heading and are directly linked to the toolbar buttons.

If a check mark is shown next to a menu item, this indicates that that feature is enabled. For example in
the figure below, the Anti-alias filter is enabled, Pulse Power is on, and Max Hold is enabled. With
some of the setups, (Logger, Extended Averaging, Limits, Offset, Response, Duty Cycle, Trigger Out,
Recorder), they must be enabled for functionality. Some features may also be enabled from the
Toolbar also.

This section will describe each of the items in the Menu. Many of these same features are available
through the Toolbar.
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5 IGT-85528 Giga-tronics: SH=2A0040 Addr=3

Display ~ Offsets & Response  Triggering StarefRecal  Help
Copy Chrl+C —7\ o = Int Gt ou 1 Pasz Fel
ﬁw- \ dB - | TdB - Extf|Zal - ik A
s |'I'| il T ...... 18 | ":ph L Fil
et Frequency..,
v Anti-alias Ctri4Shift+a
O Power Ctri+Shift+C
¥ Pulse Power Chrl+shift+P
Logger 3
Averaging. ..
Single Meas Set Ref
Extendad Awveraging 3
4 5 g 7 8 9 10
+  Max Haold Enabled ] 1 ] ] 1 1 1 Fist Max & HAvg
Measured Pulse Setup...
Burst Measurement. ..
Meas Update Rate »
Preset 0 -A0 -30 20 -10 a 10 20
ID Sensor nc
Set sddress
Exit

3.2.1 Measurement

The first item in the menu bar is the Measurement selection:

[ GT-B552A Giga-Tronics: SN=2A0008 Addr=234 [SRACE L X
[EETEEY Display  Offsets &Response  Triggering  Recorder  Store/Recall  Help
Copy Ctrl+C 2| = | Ta5 —_T Ine Cot dur 4 pass Rel
bt | | o | 7B -| 298| FLs <[ | | B B | 4
Set Frequency.. l
Anti-alias  Ctrl+Shift+A " P A0 CC
CWPower  Ctrl+Shift+C

¥ PulsePower Ctrl+Shift+P

Averaging...
Extended Averaging »
Max Hold Enabled

Measured Pulse Setup...

Burst Measurement...

Meas Update Rate »

Preset

1D Sensor

- Set Address

Exit

Copy

Logger [

7

8 9

10

D

Single Mezs Set Ref

Rst Max & XAvg

-40

1 I
-80
nc

1 1
-30 -20

-10 0 10 20

[

Copies the current measured values (average power, pulse power, peak power, duty cycle and crest
factor) onto the clipboard, for pasting into another document.
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Set Frequency

Brings up the set frequency window which displays the current frequency setting and allows the user to
enter a new frequency selection. The center frequency must be updated when the incoming signal
frequency changes as this frequency setting is used to correct amplitude for frequency variation. The
best measurement accuracy requires the frequency to be set and not doing so can be a significant
source of error.

A% SetFrequency L&J

Frequency (GHz) 1.0
{0.01 GHz to 10.0 GHz)

OK || Cancel

Anti-Alias

This toggles the anti-alias filter from Off to On. Enable the anti-alias control for input modulation
bandwidths greater than 200 kHz. Disable it for modulation bandwidths less than 200 kHz. This button
is used for CW and continuous pulse power measurements only to provide the greatest measurement
accuracy. This control feature can best be described as a low/high pass filter switch and actually relates
to the sampling method that is employed for the particular modulation bandwidth - either narrow or
wide.

Normally the sampling is 500 kHz. As the baseband signals approach the Nyquist criteria (realistically
about 200 kHz in this case) problems arise. There are several approaches that can be used to resolve this
problem. We use an anti-aliasing capability that randomizes the sample period. This randomization does
have some affect on the rapidity of acquiring the data.

As a result, the anti-aliasing algorithm is normally turned off. However, if you are measuring signals
that have baseband content greater than about 200 kHz we recommend turning on the anti-aliasing
feature.

CW Power

Measure CW (average) power. This shows the average power of the signal. The Pulse/CW
button on the tool bar can also be toggled. Pulse mode is not available on the GT-8553B and
GT-8554B models.
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T-85528 Giga-tronics: SH=2A0040 Addr=3

Measurement  Display  Offseks & Response  Triggering  Recorder  Store/Recall  Help

dﬂm - e - g m/\ v ITEN B H N CHE Rt

Single Meas Set FRef
! et b S b B 3 I RstMaidg
-80 -70 60 A0 -40 -30 20 -0 1} 10 20
dBm Giga-tronics Inc

Pulse Power

Measure Pulse power. The Pulse/CW button on the toolbar can also be toggled. This mode is only
available on GT-8551B, GT-8552B and GT-8555B sensors.

T-85528 Giga-tronics: SN=240040 Addr=3

Measurement  Display  Offseks & Response  Triggeting StarefRecall  Help
Pul Ine Crnt ut T Pass el
B wen - on - i ) o OB - TEB- B | gt T | Bt
Single Set Fef

0 s 8 7 8 ? 10 Rabany

Average power of

" ” H
the “On” portion of Average power of the
the pulse entire pulse (”On and
i“ )

-80 -0 -B0 Off
dBm Giga-tronics Inc

The following measurements are made:

e Pulse Power: the large numeric value in the middle of the display is the Pulse’s average power.
This is the average power contained within the pulse. In the screen shot above, the input signal
is a pulsed signal with an output power of 0 dBm and a 50% duty cycle. The pulse power
measured is -0.132 dBm and the average power is 3 dB lower than the pulse power. This is the
average power of the entire pulse and for a 50% duty cycle, half the power is in the off portion,
which would make a difference of 3 dB.

Parameters on the right side of the display:
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e DC: duty cycle

e Pk: peak power

e Avg: average power. This is the overall average power of the entire pulse. For example, if the
duty cycle of the pulse is 50%, then AVG would be 3 less than the Pulse average power.

e CrF: crest factor. Also known as peak-to-average power ratio.

Logger

There is a separate Hi Speed Logger application that has many more features than the feature within the
Power Meteapplication. More information about the “Hi Speed Logger” application can be found later
in this document. To use logger, Select Measurement > Logger > Setup to display and record data to
file as shown below. Browse to and enter a path and file name to log data. There is provision to
overwrite an existing file or append data to file by checking the appropriate box.

4% Logger Setup &J

Data Logging Options
@ Do not log data to afile
Log data o file - overwrite (or create) file
Log data to file - append to (or create) file I

Path & File Name

Once a valid path/file has been established, select Measurement > Logger > Enabled to start logging
data. The recorder will start graphing from 0 to 300 readings (bottom scale, right to left). The duty cycle
is scaled vertically from 0 to 10% (1% per division). Crest Factor is scaled vertically from 0 to 20 dB (2 dB
per division). The graph below shows a duty cycle of 5% (center line); peak and pulse power are
approximately 0 dBm; and Crest Factor is approximately 13 dBm.
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Power Meter Application

Pulse Measurements TR
Flz Pyr )
Pulse & Peak
Pk Puir
e | power Average power
CiF [0dE-20d3)
DC [0-10%) = I/
I
2 JCrest Famorwnmw g Aprmaret 1) 0 dBm/Div
[ 13dB \ A
Duty Cycle
5%
3000 g ORI

An example of tabular data saved to file is shown below when in pulse power mode. The file will
indicate date/time, frequency, and offsets in addition to the measured values with time stamp.

P log.txt - Notepad

File Edit Format “iew Help

File cpened: 3/2/2009:1:12 PMm A
Freguency: 1 GHz

offget =y0 de

Peak Criteria: 3.0 dB

Response offset = 0 dB

relative: OFF

Time PLS Pk BN CrF D
1:12:38 PM 0.0308 dem 0.139 dem -12.8%7 dem 15,036 de 5.016 %
1:12:3% PM 0.055 dem 0.148 dem -12.841 dem 12,990 dB 5.058 ¥
1:12:39 pPM 0.035 dem 0.139 dem -12.852 dem 12.991 de 5.060 %
1:12:40 Pm 0.033 dem 0.139 dem -12.821 dem 12.960 dB 5.111 %=
1:12:40 Pm 0. 037 dem 0.129 dem -12.844 dem 12.973 de 5.090 %
1:12:41 Pm 0. 0209 dem 0.144 dem -12.809 dem 12.953 de 5.132 %
1:12:41 PM™ 0.052 dem 0.142 dem -12.8%9 dem 153.042 de 4,974 %
1:12:42 PM 0.058 dem 0,138 dem -12.88% dem 13.026 dB 4,065 %
1:12:42 PM 0.028 dem 0.132 dem -12.873 dem 13.005 de 5.048 %
1:12:43 PM 0,046 dem 0.132 dem -12.867 dBm 12.999 dB 5.048 &
1:12:43 PmM 0. 038 dem 0.145 dem -12.824 dem 12.969 dB 5.111 %
1:12:44 Pm 0. 0309 dem 0.139 dem -12.868 dem 13.006 de 5.037 %
1:12:45 PM 0.048 dem 0.132 dem -12.823 dem 12.955 de 5,000 %
1:12:45 PM 0.028 dem 0.135 dem -12.853 dem 12,988 dB 5,079 %
1:12:46 PM 0.054 dem 0.135 dem -12.7%4 dem 12.932 de 5.132 %
1:12:46 PM 0,041 dem 0.135 dem -12.856 dBm 12.992 dB 5.058 %
1:12:47 PmM 0,031 dem 0.145 dem -12.862 dem 13.006 de 5.069 %
1:12:47 PM 0. 037 dem 0.138 dem -12.340 dem 12.978 de 5.079 %
1:12:48 PM 0.034 dem 0.129 dem -12.851 dem 12,980 de 5.079 %
1:12:48 PM 0. 041 dem 0,138 dem -12.859 dem 12.995 dB 5.037 %
1:12:459 pPM 0.040 dem 0.144 dem -12.5824 dem 12,957 de 5.111 %
1:12:4% PmM 0,047 dem 0.132 dem -12.846 dBm 12.977 dB 5.069 %
1:12:50 Pm 0.047 dem 0.139 dem -12.847 dem 12.986 de 5.058 %
1:12:50 Pm 0.042 dem 0.139 dem -12.871 dem 13.010 de 5.058 %
1:12:51 PM™ 0.034 dem 0.138 dem -12.842 dem 12,980 de 5.079 %
1:12:51 PM 0. 044 dem 0.141 dem -12.881 dem 13,002 dB 5,079 %
1:12:52 PM 0.057 dem 0.134 dem -12.833 dem 12,967 de 5.048 %
1:12:52 PmM 0,050 dem 0.144 dem -12.854 dBm 12.995 dB 5.037 %
1:12:53 Pm 0.052 dem 0.134 dem -12.870 dem 13.004 de 5.026 % g
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NOTE: There is a separate High Speed Logger application available. This functionality is described at the
end of this manual.

Averaging

brings up the averaging window which displays the current setting and allows the user to enter a new
value. Averaging sets the number of data buffers that are averaged. The default state is 75 averages and
it takes about 0.25 msec to collect one buffer of data. The number of averages or buffers is settable
from the Measurement menu shown below or alternately, by clicking the averaging button on the
toolbar and entering a value from 1 to 30000. The number of averages depends on signal stability and
power level. More averaging may be required for low-level signals. Increasing the number of averages
also increases the measurement time.

LA Measurement Averaging I&

Averages 10
(1to 100000 Measurements)

| ok || cancel

I—-‘?——.

Extended Averaging

enables, resets and brings up the extended averaging setup window. Set, enable, reset extended
averaging from the drop down. Extended averaging should be seen as an adjunct to averaging.

£ GT-8552A Giga-Tronis: SN=2A00LT Addr=221 = )
TN Owpley  Offsens & Response  Triggering  Recorde
Copy CuleC : e
Jie ovl i v

Store/Feall  Help

Praset P
ID Senser

Ma
te. l ...
Meas Updste Rate » ‘ [ [ [ |
e
i

- Set Address r

Exit.

Extended averaging uses exponential averaging in addition to normal averaging. This provides frequent
updates and more stable readings. The extended averaging setup window displays the current setting
and allows the user to enter a new value.
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L% Extended Averaging lﬁ

[ Enable Extended Averaging

Averages 1=

| ok || cancel |
E—

This function is reset by the front panel button labeled Rst Max & XAvg. This button resets or restarts
both the max hold and extended averaging functions.

Max Hold

This enables the Max hold function. Clicking this selection toggles the max hold function from Off to On.
When this function is enabled, it retains the maximum measured value until reset or deactivated. For
pulse measurements, each reading (Pulse, Peak, CrF, Avg, DC) is held at its maximum value independent
of the other readings. This function is reset by the front panel button labeled Rst Max & XAvg . This
button resets or restarts both the max hold and extended averaging functions.

Measured Pulse Setup
This menu item relates to the Pulse Power mode.

This value determines the portion of the pulse to be used to measure pulse power. The default or
automatic value is 3 dB below the measured peak value or the 50% down points.

S Pulse Setup I&

dBpk (dB below peak) 3.000
[] Automatic (507 or 3dB below peak)

| ok || cancel

—_—

You can also set the criteria and leave the automatic feature on. Then by turning the auto feature on
and off you can switch between the automatic value (dB) and the value you have chosen. For instance,
if you set the criteria to 6 dB and turn the auto criteria on and off, you will be toggling between 3 dB and
6 dB below peak. This can also give you some sense of rise time or slope and the sensitivity to this
criteria.
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Pulse criteria is assumed to be specified as “dB below peak.” If the peak value is -30 dBm and the
criteria is 3 dB, then the pulse criteria will be -33 dB during the measurement. Normally you will specify
a positive value. Likewise, if you chose 6 dB you would be using -36 dB as the criteria. Provided
overshoot is minimal and rise time is relatively steep, the automatic criteria is adequate for most
applications. The diagrams below are intended to help clarify pulse criteria.

A Three dB Pulse Criteria

In diagram A, the peak value is -30 dBm and the pulse criteria is 3 dB. The shaded area represents the
portion of the pulse that will be used to determine pulse power and duty cycle.

E. Six dB Fulse Criteria

In diagram B, the peak value remains -30 dBm and the darkly shaded area represents the portion of the
pulse that will be used to determine pulse power and duty cycle using a 6 dB peak criteria. You can see
that the average in diagram B will be lower than the average in diagram A.

Burst Measurement

brings up the burst measurement setup window which displays the current settings and allows the user
to enter new values. You can specify a trigger, a delay relative to the trigger, and the sweep time over
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which the power measurement is taken. The instrument will then display the peak power, average
power, and minimum power measured during the qualified duration.

4% Burst Measurement EI @|El
Setup
Trigger Offset Time Bl usec
(&) Intemal Auto Level Sweep Time 42 % uSec
) Esternal TTL Resalution 20 Sec
Measure

—0.0%2 | Peak dBm

CEriEs —-0.131| AvgdBm
-0.24Z | MindBm

D'ata Logging
Path & File (-]

[] Log Measurements Status:

Trigger point

Beginburst  End burst
time-slot time-slot

A
‘l
A
Y

Delay Sweep
time time

(EE00E

Figure 12 Diagram of Burst

Trigger. The measurement can be triggered by the incoming RF signal, or from an external TTL source.
When using the Internal Auto Level setting, the trigger level is automatically set to approximately half
the pulse amplitude.

Delay. The delay time determines how long after the trigger the sweep time begins.
Sweep Time. The sweep time defines the duration of the measurement.

Resolution. The power measurement data is taken at the real-time sample rate of the instrument, which
is 500 kS/s. This results in a fixed resolution of 2 ps.

Operation Manual, Part Number 34780 Rev. G, January 28, 2013 Page 29



Power Meter Application Giga-tronics GT-8550B Series USB Power Sensors

Measure. The measurements consist of peak power, average power, and minimum power observed
during the specified sweep time. Measurements can be set to update continuously by selecting the
Continuous check box. Deselect the check box to stop taking measurements. For a single set of
measurements, click on the Start button. The Copy button transfers the three measurements to the
clipboard so you can paste them into a document.

Data Logging. Burst measurements can be logged to a text file. To do this, type in or browse to a file,
and then enable logging by selecting the Log Measurements check box.

Measurement Update Rate

select display rate as desired: The application will take longer to respond to mouse clicks and data entry
as the measurement rate is increased.

[ GT-8552A Giga-Tronics: SN=2A0013 Addr=221 O | B |
DEENEIETN Display  Offsets & Response  Triggering  Recorder  Store/Recall  Help

Copy CtrieC W@Wt = on
—— Wb

Set Frequency..

Anti-aliss  Ctrl+Shift+A
CWPower  Ctrl+Shift+C

v PulsePower Ctrl+ShiftsP
Logger B NT SOokm
Averaging...
Extended Averaging »

Single Meas Set Ref D
Max old Enabled i 1 [RsMaxs Xavg T

Measured Pulse Setup..

Meas Update Rate oo

Preset 5‘ =
D Sensor

- Set Address
Fastest f

Exit

Preset
The Preset button returns the unit to the following default state:

Mode = CW

Frequency = 1 GHz
Frequency units = GHz
Power units = dBm
Averaging =75

Measured Pulse Setup = 3 dB
Measurement Update Rate = medium
Display = default

Sweep Time = 1 msec

Offset = 0 dB, disabled
Response = 0 dB, disabled
Duty Cycle = 10%, disabled
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Trigger Mode = Internal Continuous
Trigger Out = disabled

Note: the minimum loss pad (75 ohm) is not selected. Preset will not change the input impedance
if checked (enabled). Application launch sets the input to 50 ohms.

ID Sensor

will cause the LED on the sensor to blink four times in quick succession.

Set Address

brings up the following message:

Change Address @

! The following will occur after changing the address:
&Y

1. This application will shut down

2. ¥ou must disconnect and reconnect the sensor

3. Wait for the operating system to find the new hardware
4. Install the hardware using the normal process

5. Restart the application

If you wish to continue select OK, otherwise select Cancel

[ 0K l | Cancel |

b

The Set Address facility allows the address of the sensor(s) to be assigned from 1 to 255. Changing
the address requires an automatic re-start of the application. You will see a sequence of windows

when changing the address. Follow the instructions as stated to change the address and to
disconnect and reconnect the sensor.

Exit

closes the application.

3.2.2 Display

Select the display preferences and the measurement units (power and frequency) from the Display
menu. There are selections for digital or analog presentations of frequency and power; an analog

frequency scale; and an analog power scale. You can switch between displays and size the display as
needed between compact and very compact.
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Measurement B Offsets 2 Response  Triggering  Recorder  Store/Recall  Help
% o Default Size & Layout I/'\ T‘.‘: m . T'd_l'S-v ﬂ:6| . %@E;t" D';ﬂt % . Fie_l_I_
v Digital Display
¥ Analog Display
Switch Displavs
Compact Display
Very Campact Display

Pawer Urnits -

Frequency Units 4 Single Meaz Set Ref
0 i 5 g 7 a 9 10
N Lirnits. .. L ; / ; ; i Rt Max & Hévg
Display Colar 13
-80 =70 60 -50 -40 -30 -20 10 0 10 20
dBm Giga-tronics Inc

Compact Display is
set from the
Display drop down
menu

Measurement  Display miglbes—=

CHT INT SOchm

3.2.3 Offsets & Response

This menu allows you to turn Relative Units On or Off, Enable or Disable Offsets and Responses, set an
Offset, set a Response, enter the Duty Cycle, chose to use a 75 Ohm Minimum Loss Pad, or Set
Reference. Some of the specific features are discussed below.
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T-85524 Giga-Tronics: SH=2A0040 Addr=21%

Measurement  Display

M Triggering  Recorder  Storef/Recall  Help
Pulse . | Relative Linits On/Off Tl (e gL oo oBodr | PRacc | Fal4
ol dbm Sl d.B T.E'E T f,:;@;gl M= L Fail

Disable Offsets & Response

Offset >
Response 3
Dby Cycle 3

Minimum Loss Pad (7Sahm)

Set Reference..,

Single Meas Set FRef
! et b S b B 3 I RstMaidg
-80 -70 60 A0 -40 -30 20 -0 1} 10 20
dBm Giga-tronics Inc

Offset: This allows you to apply correction values. Offsets can compensate for signal loss or gain in the
measurement path outside the sensor. For example, the offset function is helpful when an attenuator or
amplifier is in front of the sensor. This offset is fixed and is not a function of frequency. If you need an
offset that is a function of frequency use the response correction tool. (See Response (frequency
response correction) feature below.

You can also find this item on the Offsets & Response toolbar An OFS indicator will appear on the
digital display when Offset is enabled.

Response: This is the frequency response correction. This allows you to set frequency dependent gain
or loss offsets to be applied to measurements. This is a frequency sensitive offset, so as you change the
measurement frequency the response changes accordingly. Response amplitude is always expressed in
dB and the frequency is expressed in Hz. The interpolation is linear with respect to frequency and dB.
The frequency response feature must be enabled before it will have an affect. A frequency response
(RSP) indicator will appear on the digital display readout when response correction is enabled. The
frequency response correction factors are specified as frequency and amplitude pairs. To load the
correction factors go to the Frequency Response Offset window. Click Add after each frequency and
offset entry to build the table. Then select Show Graph to get a graphical presentation of the frequency
offsets that were entered in the table. The Response setup allows up to 201 points to be entered. You
can also find this item in the Offsets & Response drop down menu.
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.- Frequency Response Offset

x]

Frequency [GHz] Offzet [dE]
2 0.015
& = [Hy @ Celimier -
1.000 0. 00l
1.001 0,011
1.010 0,005
1.020 0,005
Show Graph ] [ k. ] [ Cancel
Duty Cycle:

These sensors can make the more traditional pulse measurement using an assumed duty cycle as an
adjustment to the indicated power. This type of measurement is less accurate and more prone to error
(versus using Pulse mode) because of the pulse shape factor; and because the duty cycle is assumed.
However, this a useful measurement approach using the True RMS sensors because other the other
methods are not available.

Using this method, the duty cycle correction is calculated as follows:
Pulse Power = Measured Power + Duty Cycle Adjustment

The duty cycle adjustment is: - (10Logyo (Duty Cycle))

For instance, if you measured an average power of -20 dBm and assumed a duty cycle of 10% (0.10)
then the pulse power would be calculated as follows:

Pulse Power = -20 dBm + -(10Logyo (Duty Cycle)) =-20 dBm + (10 dB) = -10dBm

The sensor must be placed in CW Power mode to access this style of duty cycle measurement. In Pulse
mode and Pulse profiling mode, the actual peak power value is measured and not calculated and is the
suggested method when using the GT-8551B, GT-8552B, and GT-8555B sensors.
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. Measurement Duty Cycle @

Dty Cocle [%] 50.0
[0% bo 100%)

[ 1].8 ][ Cancel ]

Minimum Loss Pad:

The instrument has a 50 Q input impedance. However, for applications requiring a 75 Q input
impedance, you may attach a 75 Q minimum loss pad (MLP) to the input. You can correct for the pad by
selecting 75 ohm MLP from the Offsets & Response menu. The instrument will adjust its measurements
accordingly and the display will indicate “750hm-MLP”, if selected.

3.2.4 Triggering

Triggering setup menu allows you to set an internal or external continuous, and internal or external
single trigger. You can also set the TTL trigger in/out, inverted trigger, and trigger timeout.

T-85524 Giga-Tronics: SH=2A0040 Addr=21%

Measurement  Display  Offsets & Response BNIE 8 Recorder  Store/Recall  Help
Pulse . . Ene Out Fedr | 4 Paze L | Rl
o dEm GHz 'Qv wm gg 'jﬂ\ LFail
v Inkernal Continuous

H External Continuous

Internal Single

External Single

Set Ext Trg Timeout

Trigger Cut Enabled
Single Meas Set Ref

Trigger In Inverted
o 2 3 4 10 Fist bMax & =bwg

-80 -50
dBm

Trigger Cut Inverked

-40 =30 -20 -0 0 1o

-70 60
Giga-tronics Inc

20

Single Meas:

Enable this button from the Triggering drop down menu by selecting Internal Single or External
Single triggering. Click the button to initiate a single measurement.
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External Continuous and External Single: They both use the external trigger in.

Trigger In: External input triggering capability is available on the GT-8552B, GT-8555B and GT-8551B
sensors. The trigger is assumed to be a TTL level and positive edge triggered. The trigger-in can be
enabled, disabled or inverted.

The trigger-in defines or controls the start of a measurement cycle. After the trigger is detected the
measurement will commence and will continue for the specified number of averages. Once a
measurement is requested the system will monitor the trigger-in port. If a trigger is not detected in the
allotted time, the system will time out and return an invalid measurement.

Trigger In Inverted: inverts the trigger input. When the trigger-in is inverted the system will look for a
negative edge (instead of a positive edge) and begin the measurement when a negative edge is
detected. There is provision for setting a timeout period for an external trigger input (up to 30 seconds).

Trigger Out:

The trigger-out is compatible with TTL levels. It can be enabled, disabled and inverted (or normal). The
trigger-out occurs at the beginning of a measurement. This means that if the measurement is
untriggered (i.e. trigger-in is disabled) and trigger-out is enabled, a trigger will be produced each time a
measurement is made. If the trigger-in is enabled then the trigger will be passed through when it is
received.

A trigger output is normally low. When a trigger is produced it begins with a positive-going edge and
stays at a TTL level for a few microseconds then returns to ground potential. If the trigger-out is
inverted, it will transition from a high to a low TTL level. When a trigger is produced a negative edge
will be produced going to a TTL low. Then after a few microseconds it will return to a TTL high.

Note: NOTE: The application software handles the trigger condition for each sensor in serial fashion.

When multiple sensors are running, the absence of a trigger in one instance will force a wait state and
cause the other sensors to update at a slower rate. This would occur if a sensor lost its external trigger
source for example.

3.2.5 Recorder

This is an unimplemented feature and will appear “grayed out” and will not be functional.

3.2.6 Store/Recall
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T-85524 Giga-Tronics: SH=2A0040 Addr=21%
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The Store/Recall menu is not included on the toolbar. There are 20 Store/Recall registers and each
register holds an entire state. However, the states are not held in the instrument but reside on the local
PC in a basic text file. The files are named by model number and address and are retained in the Giga-
tronics application directory. This means that saved states can be saved, copied or moved between PCs.

3.3 Toolbar

This section describes in detail the icons on the Toolbar.

The toolbar is shown below. Notice that each toolbar button has a label if you hover over it with the
mouse cursor. The toolbar buttons are like hot keys that duplicate many of the Menu selections or
actions and make it easier to manipulate the meter settings. Each function is accessible from the Menu
bar and some toolbar buttons are simply switches that turn features on or off. This section has a very
brief description of the buttons. More details of these features may be available in the Menu section of
this document.

Mode Frequency Extended Anti-alias Frequency Trigger Recorder Reference
Switch Unitz Averaging Control Re=ponase Correction In Cutput Set

] 1—" ﬁa woom | Stn | JTRedr | fRuss | el

Pilze "

Ll - \ ExtfiEgl T e o
R | S I 1 A RS gt 1
Power A : Offzet Duty Cycle Trigger Limit
Units veraging Hold Correction Correction Qut Checking

3.3.1 Mode

Switch between Average (CW) and Pulse Power modes of operation. This button is not present for GT-
8553B or GT-8554B
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3.3.2 Power
Select the power units (dBm, dBW, dBkW, dBuV, dBmV, dBV, W, V, dB Relative).

3.3.3 Frequency

Select the frequency units (MHz or GHz). The center frequency must be updated when the incoming
signal frequency changes as this frequency setting is used to correct amplitude for frequency variation.
The best measurement accuracy requires the frequency to be set and not doing so can be a significant
source of error.

3.3.4 Averaging

Select averaging from 1 to 30000 measurements. The number of averages depends on signal stability
and power level. More averaging may be required for low-level signals. Increasing the number of
averages also increases the measurement time.

3.3.5 Extended Averaging

Set, enable, reset extended averaging from the drop down. Extended averaging should be seen as an
adjunct to averaging. Extended averaging is an exponential average of the last n readings where n is the
number of extended averages. This function is reset by the front panel button labeled Rst Max & XAvg.
This button resets or restarts both the max hold and extended averaging functions.

3.3.6 Max Hold

Retains the maximum measured value until reset or deactivated. For pulse measurements, each reading
(Pulse, Peak, CrF, Avg, DC) is held at its maximum value independent of the other readings. This function
is reset by the front panel button labeled Rst Max & XAvg . This button resets or restarts both the max
hold and extended averaging functions.

3.3.7 Anti-alias Control

The toolbar button is toggle on/off. Enable anti-alias control for input modulation bandwidths greater
than 200 kHz. Disable it for modulation bandwidths less than 200 kHz.

3.3.8 Offset Correction

The toolbar button is toggle on/off. The Offsets & Response setup menu allows gain or loss offsets to
be entered as part of the measurement setup.

3.3.9 Frequency Response Correction

The toolbar button is toggle on/off. The Offsets & Response setup menu allows frequency dependent
gain or loss offsets to be entered as part of the measurement setup.
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3.3.10 Duty Cycle Correction

The toolbar button is toggle on/off and determines the pulse on/off time at a specified rate and
duration when in average power or CW mode only. The button is inactive when in Pulse mode. In Pulse
mode, the duty cycle is determined automatically. The duty cycle correction setup is accessible from
the Offsets & Response menu and allows entry of pulse duty cycle from 1 to 100%.

3.3.11 Trigger In

TTL compatible. Provision is made for various trigger sources from the drop down. The trigger menu
and toolbar button will not appear for the GT-8553B or GT-8554B. See data sheet for parameters.

3.3.12 Trigger Out

TTL compatible. The trigger menu and toolbar button will not appear for the GT-8553B or GT-8554B.
See data sheet for parameters.

3.3.13 Recorder Output

This option is currently not available, and will appear grayed out.

3.3.14 Limit Checking

Provision is made for setting measurement limit specifications with pass or fail (High/Low) indicators
shown on the display. The Limits setup is accessible from the Display menu.

3.3.15 Rel

The REL indicator will show in the display when activated and the power units will change to “dB
relative”. This tool works in conjunction with the Set Ref button on the front panel to set the reference
value so that a subsequent power level can be measured relative to this reference level.
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3.4 Making a CW Measurement

This section describes how to use the Power Meter application software to make simple CW power
measurements.

Table 7 Configure the GT-8550B Series USB Power Sensor

Configure the GT-8550B Series USB Power Sensors

Step Action

1. Launch the software. See sections 2.7, 2.8 and 2.9 for information on installing the software,
sensor, and starting the software.

2. Install the GT-8550B Power Sensors as described in section 2.8 on page 14.

3. | Start Software as described in section 2.9 on page 16.

4. | Open a sensor window for each sensor connected to the computer:

[\ GT-B552A Giga-Tronics: SN=2A0040 Addr=219 _@_ﬂlﬂ‘

Measurement  Display  Offsets & Response  Triggering  Recorder  Stere/Recall  Help

| | -] o | gyt | || T | | | | | e

Single Meas
0 2 ? 4 b 6 7 8 9 'II[J Rst Max & XAva

L 1 1 1 1 1 1 1
-80 -70 -60 -50 -40 -30 =20 -10 0 10 20

dBm Giga-tronics Inc

Figure 12. Opening Sensor Windows

5. Repeat the previous step until all sensors connected to the computer have an open sensor
windows.

It is recommended that you do not open the pulse profiling application or the high speed logger
(strip chart) applications, until after verifying that the signal is present in the Power Meter
application window.

6. | Configure the sensor using the measurement Menu bar or Toolbar.

End of Procedure
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Table 8 Measure CW Power

Measure CW Power

Step Action

1. If necessary, do the following:
e Connect the GT-8550B USB Power Sensors to the computer (see section 2.8 on page 14).

e Configure the sensors (see section Error! Reference source not found. on page Error!
Bookmark not defined.).

DO NOT APPLY EXCESSIVE POWER TO THE GT-8550B SERIES USB POWER SENSORS.

Read the specifications for the power sensor.

CAUTION

e Table 1 on page 5)

e Know the approximate power level of the signal of interest before applying it to
the GT-8550B.

2. Before connecting the RF signal to the GT-8550B Power Sensor, de-energize (turn OFF) the RF
signal.

3. Connect the GT-8550B Power Sensor to the RF source.

4. | Run the power meter application. The sensor will begin making measurements as soon as the
software application is launched.

End of Procedure

3.4.1 Zeroing and Reference Power Calibration

The design of the power sensor does not require zeroing or power calibration and there is no provision
for zeroing or calibration.

NOTE: While zeroing is not required, the sensors require time to thermally stabilize. Little if any warm-
up time is required for measurements of power levels above -40.0 dBm. However, to make accurate
measurements of power levels below -40 dBm, the sensors should be allowed to thermally stabilize for
at least one hour.
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3.4.2 Setting the Center Frequency

The center frequency must be set whenever the incoming signal frequency changes. Measurement
accuracy requires the frequency to be set and not doing so can be a significant source of error. The
frequency can also be set by sliding the analog frequency scale pointer just below the active display. The
pointer will change color from blue to red when the center frequency is beyond the measurement range
of the sensor. The pointer is less accurate but more convenient than entering a frequency value. You can
also set the frequency by selecting Measurement > Set Frequency from the menu bar.

3.4.3 Display Preferences and Measurement Units

Select the display preferences and the measurement units (power and frequency) from the Display
menu. There are selections for digital or analog presentations of frequency and power; an analog
frequency scale; and an analog power scale. You can switch between displays and size the display as
needed between compact and very compact. Refer to the GUI functions section of this manual for an
explanation of Limits.

The power and frequency units are also selectable from the toolbar, or you can change the power units
by clicking on the units label to the right of the power reading itself. You can also change the center
frequency by clicking anywhere on the frequency reading in the active display.

NOTE: The amplitude resolution is fixed to a thousandth of a measurement unit.
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3.5 Measure Pulse Power

To measure pulse power, toggle the Pulse/CW button to “Pulse”. Or select Measurement > Pulse
Power.

Once the mode is set to Pulse Power, setup the threshold value. This value determines the portion of
the pulse to be used to measure pulse power. Select Measurement > Measured Pulse Setup from the
menu bar to access this facility as shown below. The default or automatic value is 3 dB below the
measured peak value or the 50% down points. You can also set the criteria and leave the automatic
feature on. See the Menu section of this document for more details on setting the threshold value.

&4 GT-8552B Giga-tronics: SN=240040 Addr=3

Measurement  Display  Offsets &Response  Triggering Storaffecal  Help

+ — —— — [ P - -
o | o | | | T | [ B B

Copy

Set Frequency...

Aniti-alias Chrl+Shift+4 Single Mess Set Flef
e b CW Power Chri+Shift+C ! : ! |
~ Pulse Power Cri+Shift+P
Averaging...
Extended Averagng . 20 20 10 i 10 20
Max Hold Enabled
Measured Pulse Setup... _‘
Burst Measurement. .. 4% Pulse Setup
Meas Update Rate b
Preset dBpk (dB below peak) 3.000
ID Sensor . -
[T] Automatic (50% or 3dB below peak)
Set Address
Exit [ oK ] [ Cancel ]
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Table 9 Measure Pulse Power

Measure Pulse Power

Step Action

1. If necessary, do the following:
e Connect the appropriate GT-8550B Series USB Power Sensors to the computer (see section
2.8 on page 14).

e Configure the sensors for making pulse measurements according to your test needs
(see section Error! Reference source not found. on page Error! Bookmark not defined.).

DO NOT APPLY EXCESSIVE POWER TO THE GT-8550B SERIES USB POWER SENSORS.

Read the specifications for the power sensor (see

CAUTION

e Table 1 on page 5)

e Know the approximate power level of the signal of interest before applying it to
the GT-85508.

2. Before connecting the RF signal to the GT-8550B Power Sensor, de-energize (turn OFF) the RF
signal.

3. Connect the GT-8550B Power Sensor to the RF source.

4, Energize the RF signal. Configure the source for a pulse waveform.

5. Figure 13 shows the Power Meter application window with the pulse measurements displayed:
e Main display: Pulse power
e Side display: Duty Cycle (DC), Peak (Pk) power, Average (Avg) power, Crest Factor (CrF).

M4 GT-8552A Giga-Tronics: SN=240040 Addr=219

Measurement  Display  Offsets & Response  Triggering  Recorder  Stere/Recall  Help
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Figure 13. Sensor Window with Pulse Parameters
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Measure Pulse Power

Step Action

6. | You may also use the Pulse Profiling Pulse Profiling application to measure pulse parameters also.
The lower display is a user selected (highlighted) portion of the upper display. More details
about Pulse Profiling are in the next section.

/\ GT8S52A Pulse Profiling Application Addr: 219 SN: 2A0040 .
A Main Triggering &Delay I Averaging &Filters, Markers | Gates Display Contral [ Display Options Print Stare/Recall &Help |

1>~ | 2=+ 30~ |40~ |50~ |5 |¥% | 1|+ &=  AIMksOf | Measurement Threshold: -55 dBm | Pulse Criteria: 3.00 dB
Panoramic Trace | CDF, CCDF & PDF | ar AutoMeasurs”  Results | ar
* (5)—T—F) >
&, | &, | Reset| HighlightSpan ~
Al HiLite ||ﬂ_ Mkrs“ [l Gates

- Trace Measurements

Peak = 9.559 dBm

10 dB/Div ~Pulse = 9.504 dBm
~Crf = 4,036 dB
Avg = 5.523dBm
DC = 39.940 %

=-Markers

E-Marker 1: Normal

1 __| 80 dBm Normal:  9.542dBm : 436,200 usec
100 usec/Div 1000 usec -Delta Rel: OFF

| Measurement T | -Deke pbs: OFF
;
3 Off, Resp: Off o Marker 5 OFF
20 dBm Fel-Marker 4 OFf

B-Marker 5: Off
- Gates

- Gate A: Off

F-Gate B: Off

[~ Gate C: Off

- Gate D: Off
10 dB/Div m- Gate E; Off

-80 dBm
674.5 usec

Figure 134. Pulse Profiling application window

End of Procedure
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4 Pulse Profiling Application

1.1 Graphical User Interface
This section describes the parameters you can set and view using the Pulse Profiling software.

Note: Pulse Profiling software will only work with models GT-8552B or GT-8555B USB Power Sensors.

The GUI consists of two parts:

= Five dock able windows or panels: Panoramic Trace; Measurement Trace; Auto Measure;
Results; CDF, CCDF & PDF. In the figure below, only the “CDF, CCDF & PDF” selection tab is
shown. Its panel is behind the Panoramic Trace panel. For “AutoMeasure”, only the
selection tab is shown and its panel is behind the Results window.

= The Toolbar consists of 9 tabbed menus, whose headings are as follows: Main, Triggering &
Delay, Averaging and Filters, Markers, Gates, Display Control, Display Options, Print,
Store/Recall & Help. When one of the tabs is selected, the selections appear below the main

heading.
Sensor information
p ) 10040 a | d
Tabbed  Main | Triggering & Delay Averaging &Fikers | Markers | Gates | Display Control | Display Options | Print | Store/Recal & Help
Tool bar Freq:1GHz |SwpTime I1msec v RefLevel | Offset: OFf | Response:Off E ID Sensor | Set Address | Min Undersmp = Off | Exk
Panoramic Trace | COF, CCDF & PD i AutoMezsure” \Results | b

-+ (=} il {+) =

B & | Reset Higmig\\. -

CDF, CCDF & PDF
(only the tab is
visible)

Panoramic

Pulse= -5.0i
Trace - AutoMeasure
Avg= -8.069
oo soooel & Results
= Markers
= Marker 1: Off panel
— — u + Marker 2 Off

+ Marker 3. Off

& Marker 4; O

+ Marker 5. Off
= Gates

+ Gate A Off

Measurement & Gate B: Off
% Gate C: Off

Trace + Gate D: OF
+ Gate E: Off

1000 user
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4.2 Panels

4.2.1 Traces

These two dock able panels or windows give visual presentation of measured signal. Both of these
traces are designed to work in tandem to help the user identify and investigate areas of interest easily
and quickly. Both these traces display 10 vertical divisions that indicate power and 10 horizontal
divisions that represent time.

Panoramic and Measurement Traces:

In the figure below, the panoramic trace is the top trace and the measurement trace is the bottom one.
You can highlight a portion of the panoramic trace by clicking and dragging the cursor directly on the
Panoramic Trace panel. This highlighted time segment will then appear in the Measurement Trace
window below. This allows for a more detailed examination of the signal using time markers and time
gates. The Highlight span can be adjusted by dragging the cursor or by selecting the Highlight Span tab
on the Results pane.

4 GTESS2ZB Pulse Profiling Application Addr: 3 SN: 240040

~ Main Triggering & Delay Averaging & Fibers I Markers Gabes Displagy Control I Display Options Print StorefRecall & Help

1D Sermor | Set dddress | Min UnderSenp = OFf

i 'ﬁl.-toh'le;l.E-lets-l 4 b
Pan, Nudge, Y ec- 0@
Zoom, Reset HighlightSpan |

Freq: 1 GHe | Swp Time | msec = Ref Level | Offset: OFf | Response:OFf

~ Panoramic Trace | CDF, CCDF & POF

1%
Trace Measu 2%
Peak= - 5%
Pulse = 10%
. CiF= 3
Click and Drag to Avg= -8 U
. . . DC= 449 20%
highlight a portion | — ——
of the span 5 Marker 1 0%
5 Marker 2
4 Marker 3 et

+ Marker 4. O
& Marker 5 Off

“HiLite” must be
active to adjust the
highlighted green

span

Garter D 07
Gate E: OF

Highlight Start - Stop

Start 56,800 3 | usec
Stop 656.800 3| usec

Setting the “Highlight” portion of the trace
There are different ways to set the “Highlight” portion. You can highlight or select a portion of the trace
using the following techniques:

1. Panoramic Trace: Click and drag the mouse over a portion of the Panoramic Trace. Only the portion
selected by the mouse movement will be viewed in the Measurement Trace window.
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2. Measurement Trace: Click and drag the mouse over a portion of the Measurement Trace. Only the
portion selected by the mouse movement will be viewed in the Measurement Trace window. This
technique allows you to zoom in on the trace. The mouse pointer must be in Highlight mode.

3. “Highlight Span”: Click the Highlight Span drop down on the Results pane (or Display Control toolbar)
and then select the percentage of interest. The selected portion will be viewable in the Measurement
Trace window. If a portion of the Panoramic trace is currently selected, then the percentage will be
centered on the current selection. If a portion of the trace is not selected, then the percentage will be
centered around the middle of the Panoramic trace.

4. “Set Highlight”: To select a precise portion of the trace, click the “Highlight Span” drop down
and then select “Set Start”. Enter the beginning of the measurement trace in microseconds
5. Zoom In and Zoom out buttons (Magnifying Glass): Click on the magnifying glass picture to zoom in
and zoom out.

6. —and + buttons and slider: Click on the —and + buttons above the magnifying glass picture, or the
center slider, to move the highlighted span left or right.

4.2.2 Measurement Panels:

These two panels show measurement results.

Results

This window allows you to manually setup the markers and gates for a given measurement. This panel
shows the measurement readings that include the current trace values and the marker and gate values.
The current trace values are also listed above the grid in the Panoramic Trace (circled). The Results
panel provides convenient access to the tools needed to manipulate the signal display in the
Measurement Trace panel. You can scroll left and right; zoom in and out; reset or highlight the span; and
select the pointer mode. Details about setting and markers will be discussed in the Toolbar section.

Page 48 Operation Manual, Part Number 34780 Rev. G, January 28, 2013



Giga-tronics GT-8550B Series USB Power Sensors Pulse Profiling Application

A GTE5520 Pulse Profiling Application Addr: 3 SM: 2A0040 ElE®E
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Auto Measure:

This window allows you to make a comprehensive list of measurements based on the Measurement
Trace window by clicking the “Start Measurement” button. While using AutoMeasure, you must press
the“Start Measurement” button for each measurement.
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AutoMeasure T Results ]

I Stark Measurernent I Copy Data

4k

F=- (A
D=l A

Average_Power
Crest_Factar
Droop
Duty_Cycle
Fall_Tirne
On_Off_Ratio
Crvershioot
Peak_Power
PRF

PRT
Pulse_Power
Pulse_width
Rise_Time

Average_Power

-3.145 dBm
3.034 dB
0.022 dB
49,989 %%
411.535 nsec
68.093 dB
0.037 dB
-0.105 dBm
2.000 kHz
500.058 usec
-0.137 dBm
249.975 usec
461.986 nsec

Returns the average power in dBm. Averge power is

the average of all samples contained in the first

complete cycle. The first complete cycle is the time
between between the rising edges of the first two

complete pulses,

The Auto Measure feature requires at least two complete cycles of the pulse to be viewable in the
Measurement Trace window in order to make an accurate measurement. Otherwise, you will see
indeterminate numbers for the measured values. The Auto Measure panel comes up by default next to
the Results panel. Shown below is an example of an automatic measurement using our example input.
The automatic measurement feature is very convenient and gives a complete characterization of the
pulse with a click of a button based on the selected sweep time

e Start Measurement: Click this button to capture the instantaneous values shown below. The
readings will not continuously update but will make a single sweep of the trace. You must click
Start Measurement each time to update the measured readings. A description of each
measurement is shown at the bottom of the pane when you click on the measurement label

e Copy Data: Click this button to copy the measurement results to the clipboard then paste it to

your document of choice.

4.2.3 CDF, CCDF & PDF:

This panel gives you some tools for statistical power analysis. For all these panels, you can enter the
resolution; data source (trace or gates); minimum and maximum power; and number of data sets or

runs with counter.
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GT85528 Pulse P

Main Triggering & Delay Awveraging & Filters Markers Gates isplay Control Display Options Prink Store/Recall & Help

Freq: 1 GHz | Swp Time 1 msec - Reflevel | Offset: OFF | Response:Off ID Sensar | Set Address | Min UnderSmp = OFF | Exit

Panoramic Trace GDF, GCDF & PDF | 40

Setup & Control
O coF
® CcoF
O POF

Data (Measuremerit Trar v
Mirirnum Pwr |10 v
MasdrnLm Pwr |10 v

MNum Data Sets 118

Run Count: O

o CCDF (Complementary Cumulative Distribution Function) display: shows how much time the
signal spends at or above the average power level. The power level is expressed in dB relative to
the average power. The percentage of time the signal spends at or above each line defines the
probability for that particular power level. A CCDF curve is a plot of relative power levels versus
probability.

e CDF (cumulative Distribution Function) display: shows the probability that a signal is below the
average power level.

o PDF (Probability Distribution Function) display: shows the distribution of the average power
level.

Missing Labels
If you are displaying this on a small computer display, such as a laptop for example, then you may not
see the labels for the axis. You can remedy this by using a larger display, or by changing the font size.

GT85528 Pulse Profiling Application Addr: 3 SN: 240040

Main Triggering & Delay Averaging & Filkers Markers Gates Display Control Display Options Print
Freq: 1 GHz | Swp Time 5 msec - RefLlevel | Offset: OFf | Response:Off ID Sensor | Set Address | Min UnderSmp
Panararmic Tracp/ CDF, CCDF & PDF 4k Autc

=

& | Q

4

‘anoramic Trace]

Labels not
visible on a
small

display
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NOTE: Power (CCDF) curves provide critical information about the signals encountered in 3G systems.

These curves also provide the peak-to-average power (crest factor) data needed by component
designers.

4.2.4 Adjusting the Toolbar Tabs and Windows on the Display

The display is composed of five dock able or movable windows that can be rearranged on the display
using Microsoft drag and drop tools.

Moving Toolbar menu tabs. You can rearrange the Toolbar menus in the menu panel. Just click on
the tab you want to move and then drag it the desired location in the menu panel. When you release
the mouse button, the menu tab will be in the new location.

/ store/Recall & Help | Averaging & Filkers I Iain I Triggering & Delaw I Markers I Gates I Display Control I Display Options I Print ]

Moving windows. The Panoramic Trace, Measurement Trace, “CDF, CCDF, PDF”, Results, and Auto

Measure windows can be moved and placed anywhere on the display using the docking popup or by
clicking and dragging.

To activate the docking popup and move a window, do the following:

1. Click and hold on one of the windows in the display.

2. Drag the window until you see the docking popup appear.

3. Place the window you are moving over one of the positions (top, bottom,

center, right, left) on the popup. This position represents how the window will be docked on the display
and that area of the display will become highlighted.

NOTE. You can also place a window anywhere on the display without using the docking popup. Simply
click and drag the window to the desired location and then release the mouse button.
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4. Release the mouse button and the move will be completed.

NOTE: These settings cannot be saved and the Preset button will not reset them. To reset the windows
to default settings, close and reopen the software.

4.3 Tabbed Toolbar

The toolbar allows you to configure the sensor for any given measurement and provide for
housekeeping tasks. The menu is tabbed, as opposed to a drop down type menu. Meaning its
subheadings appear as a row below the main heading and not as drop downs.

4.3.1 Main

When the “Main” tab is selected on the toolbar, it allows allows setting of the measurement Frequency,
Sweep Time, Reference Level and Resolution, Offset and (frequency) Response.

£ Offset X
&% Frequency g] Offsetin dB

Frequency 0000 5 4B #4 Set Address
-200 dEato +200 dB

1.000 2 | GHz
@ MHz [] Effabled

]
\ 4 b AutoMeasure Results | 4F
i ({4} =
B, | &,  Reset|HighlightSpan ~
[ fLriie | Fivwes | Fcsres
= Trace Measurements

= -10.027 dBm
@ = -10.088 dBm

= Raf Level | Offsat: OFf | Response:Off ID Sencor | Sek Address | Min Undersmp = Off | Ext

COF, CCDF & POF |

%, Reference Level & Resolution

Dinaenec: Range/Hesoluion FAederance Ll 3072 d8
- Offset (dB) -13.09€ dBm
Lo, Lk 0.000 & 49.980 %
) 1048, 168 dee b v —
©) 20 8. 268 /ckv Cleartll | [ori-07
jar 2: 0f

O 30 dB. 38 S () User Definad Rief Lavel for 3: Off
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NOTE: The reference level and resolution settings change the formatting of the data that is presented
whereas offset and response modifies the measured values.

Frequency:

Setting this value is essential to making accurate measurements. As with all power sensors, Giga-tronics
corrects the readings based on a known incoming frequency. In the past this has been referred to as
calibration factors or simply cal factors. Large errors can occur without setting the Frequency especially
at the upper end of operation. Therefore, the Frequency setting must correspond to the input to
achieve the most accurate measurements.

Sweep Time:

The following table shows the relationship between sweep time, sample rate, and total number of
samples. Notice that the resolution of most computer displays is limited to somewhere between 1000
and 2000 points. However, the trace data has much higher resolution. If you want to see more

detail on a 10,000 point trace, for example, you can use the zoom icons on the Display Control toolbar.

Table 10 Sweep Time, Time Between Samples, and Length of Trace

Sweep Time Time Between Samples Length of Trace
10 usec 0.0208 usec 480 points
20 usec 0.0208 usec 960 points
50 usec 0.0208 usec 2400 points
100 usec 0.0208 usec 4800 points
200 usec 0.0208 usec 9600 points
500 usec 0.05 usec 10000 points

1000 usec 0.1 usec 10000 points
2000 usec 0.2 usec 10000 points
5000 usec 0.5 usec 10000 points
10000 usec 1.0 usec 10000 points
20000 usec 2.0 usec 10000 points
50000 usec 5.0 usec 10000 points

Reference Level
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The reference level shifts the viewing area and it does not affect the measured values. When you click
the reference level button the dialog box allows you to select a Resolution coupled with a viewable
dynamic range (due to a fixed number of vertical divisions). The Panoramic Trace and Measurement
Trace panes always display 10 vertical and 10 horizontal divisions. The Reference Level can be set using
one of the preset values or a user defined value.

The Reference Level selections apply to both the Measurement Trace and the Panoramic Trace views.
The Resolution setting apply only to the Measurement Trace view. There is provision for offsetting the
input over the range shown. Select Offset to enter a value and to enable/disable this functionality. The
Offset and Response indicators are visible above and to the right of the measurement grid.

Offset

Offset provides a single valued offset to all measured data. Offset shifts the actual values of the
measured data (not the viewing area). Simple offsets can be useful but they are limited in that they are
not sensitive to frequency. If there is a frequency sensitive device in the measurement path, offset
becomes very cumbersome since every frequency change must be accompanied by a change in offset.
To solve this problem use the Response tool. Offset can be enabled and disabled without changing the
data.

Response

Response is ideal for correcting measurements through devices like directional couplers. The response
function allows you to enter a set of amplitude and frequency pairs. As the user changes the frequency
of measurement, the application automatically adjusts the offset based on the frequency selected by
the user. Response can be enabled and disabled without changing the data. This allows you to setup a
response and enable and disable it without removing the data

Inst Preset
This button returns the unit to the following factory default state:

Frequency =1 GHz

Sweep Time = 1 msec
Reference Level & Resolution = 20 dBm, 10 db/Div
Offset = 0 dB, disabled
Response = 0 dB, disabled
Trigger Source = Internal Auto
Trigger Level =-35 dBm
Trigger Edge = Positive

Trigger Mode = Continuous
Delay = 0 usec, disabled
Trigger Out = Off, Non-inverted
Averaging = 10, Off

Filter = 10 MHz

Poles =4
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Markers = All Off

Measurement Threshold =-55 dBm, On
Pulse Criteria=6 dB

Gates = All Off

Display Font = Arial, 8 pts

Theme = Green

Grid =0n

Results pane font = Arial, 9 pts

Auto Measure pane (not applicable)
Measurement Trace notation = Arial, 9 pts
Panoramic Trace notation = Arial, 9 pts
Measurement Trace is reset

ID Sensor

The ID Sensor button causes the green LED on the back of the sensor to blink. This allows you to quickly
associate a particular sensor with a particular window. It is especially useful if you have more than one
sensor attached to the computer.

Set Address

This allows you to change the sensor address (1 to 255). Changing the unit address will cause the
application to close. You must then re-start the application to initialize the sensor.

Min UnderSmp Off (Minimize Undersampling set to off)

For sweep times of 10 ms or less, equivalent-time sampling (undersampling) is used to provide adequate
time resolution and fill the trace memory. The Minimize Undersampling function has no effect at these
sweep time settings. For sweep times of 20 ms, 50 ms, and 100 ms, undersampling provides more
samples than are needed to fill the trace memory. When Minimize Undersampling is turned off, samples
are averaged together to fit into the 10,000 point trace. When the Minimize Undersampling function is
turned on, equivalent-time samples that do not fit into the trace are not averaged, but are discarded.
Activating this function will tend to increase the noise on the trace, but it improves the ability to see
peaks. For sweep times of 200 ms or more, real-time sampling provides enough samples to fill the trace
memory and to give adequate time resolution. Undersampling is not used and the Minimize
Undersampling function has no effect at these sweep settings.

Exit
This button allows you to close the application.
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4.3.2 Triggering and Delay
Various triggering methods are provided when this tab is selected

4% GT8552B Pulse Profiling Application Addr: 3/ SN: 240040

113 V Triggering & Delay Averaging & Filkers Markers Gates Display Control Display Options Print Store/Recall & Help

ITrg Src: Ik Auto - | ----- | Edge 1] | Cont - Delay: OFf | Trg Qut = | Timeout: DFl I

Trg Src (Trigger Source)
You have three options for trigger source settings. All of these options allow you to use positive or
negative Edge triggering, as well as Continuous or Single Sweep.

Internal Auto Level:

Internal auto level trigger is determined by sampling the incoming signal. The general algorithm is as
follows:

=  Sample the incoming signal

= Examine the data for maximums and minimums

= Set the trigger level between the maximum and minimum (favoring the maximum)
= Take a trace using the standard process (same as manual trigger)

The Internal Auto Level is set for each trace so as the input varies the auto trigger level will be adjusted
accordingly. Therefore, while the Internal Auto Level is more convenient (and quite reliable) it also can
be somewhat less responsive. The Internal Auto Level trigger source is not recommended when peak
input levels fall below approximately -50dBm (See Internal Manual Level trigger for inputs below -50
dBm).

The Internal Auto Level trigger mode always returns a trace and triggers off the incoming signal.
However, if a signal is not present it will return a noise trace.

Internal Manual Level Trigger

The sensor is capable of triggering on the incoming signal from about -55dBm to +20dBm when Internal
Manual Level is selected and a value is entered. This trigger mode requires that you set the trigger level
manually. If you set the trigger level too high you will not get a trace. Instead you will get a “Trigger?”
message in the middle top of the measurement grid. This message indicates that a trigger was not
found. If the trigger is set too low then the system will trigger on noise and you will get a noise trace.

External TTL Trigger

The external TTL trigger mode requires the user to connect an external SMB cable with an incoming TTL
signal. Use this capability to trigger on an input that is not level dependent or for very low signal levels
approaching the noise floor of the sensor. See the Averaging & Filters Toolbar section for more
information on measuring low level signals.
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NOTE: An incoming pulse must be on at least 0.20 usec followed by at least 1 usec of off time for the
sensor to properly trigger.

Edge Trigger

Allows the user to trigger on the positive or negative edge as required for best viewing.

Continuous Sweep
Causes the sensor to continuously deliver new traces.

Single Sweep

Delivers one new sweep each time it is pressed with the exception of the first time. Occasionally the first
sweep requires two button clicks.

Delay Trigger

Allows the user to delay the beginning of the trace from the trigger for up to 10 msec. This feature
allows the user to acquire high resolution traces long after the trigger has occurred.

Trigger Out

If this feature is enabled it causes a trigger to be passed to the trigger out port on the sensor. The
trigger out occurs somewhat differently for internal triggering than for External TTL triggering. When
triggering internally (manual or automatic) a trigger is sent out each time a sweep starts. When
triggering on an external TTL trigger the trigger is passed through to the trigger out port. The trigger out
can also be inverted.

Timeout.

Use this menu function to set a timeout period for an external trigger input (up to 10 seconds). If a
trigger event is not detected in the allotted time, the system will time out and the Trigger? indicator will
appear at the top center of the Measurement Trace window.

NOTE. If the trigger timeout is set long, and triggers occur slowly, the meter display will appear
sluggish as the instrument waits for triggers.

4.3.3 Averaging and Filters

When this menu tab is selected, it gives you the ability to set the averaging and filter options. Both
averaging and filtering help reduce the noise floor. Below about -53 dBm you may need to use a
combination of averaging, filtering, and the standard external triggering capability to get satisfactory
measurements.
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4% GT85528 Pulse Profiling Application Addn: 3 SH: 240040

IMain Triggering & Dela ' Averaging &Filters Markers Gates Display Contral Display Options Prirt StorefRecall & Help

IAveraging: Auto Reset ~ M| &g Reset |Filter 10 MHz H | Poles Four Poles = I

Averaging

Select to turn averaging on or off. You can select the number of traces to be averaged from the drop
down menu. The number of averages can be set from 1 to 100. It takes 0.3 to 1.0 ms to collect each
trace. Increasing the number of averages maintains wave shape but decreases responsiveness or how
quickly the trace is updated.

Average Reset.
This button is blue when averaging is turned on. Click the button to restart or reset trace averaging.

Filters

The Filter drop down allows you to select an appropriate low-pass video bandwidth depending on your
measurement needs. Filter selections: 100 kHz, 200 kHz, 300 kHz, 500 kHz, 1 MHz, 2 MHz, 3 MHz, 5
MHz, and 10 MHz.

A lower Filter setting will provide faster trace updating but affects the wave shape. This results in a
rounded pulse shape because as the filter is narrowed the high frequency component of the signal is
decreased.

Poles

The Poles drop down allows selection of one, two or four filter poles. The default value is four poles.
The number of Poles has the effect of determining the sharpness of the frequency roll off depending on
the filter selection. The greater the number of Poles the steeper the roll off and again, the reduction in
the high frequency component of the signal. More Poles then decrease roll off but have the affect of
increasing both the rise and fall times of the displayed signal (as time relates inversely to frequency).

Uncalibrated Measurement Message

You will see a popup message below if the measurement becomes uncalibrated due to the filter, poles
or sweep time settings. Also, an “Uncal Meas” label will appear on both the Panorama and
Measurement view grids. Adjust the settings accordingly until the error message stops.
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1. Increase sweep time
2. Increase filter cutaff frequency
3. Decrease the number of poles

lfwou do notwish to see this message again
check the box.

P @ L D

0 usec

Do nat show this message again this session

1 dBm

m

4.3.4 Markers

Markers are used to make measurements at a particular point (Normal Markers) or measure the
difference between two points (Delta Markers). Markers are only available in the Measurement Trace
window. The value of the active marker is displayed in the upper left portion of the Measurement Trace
window unless it is turned off. The value of each marker is displayed in the Results window.

GT85528 Pulse Profiling Application Addr: 3 SN: 240040

Main Triggering & Dela fweraging & Fikers } Markers ates Display Contral Display COptions Print: StorefRecall & Hel
ggEring b ging play play Lp P

|1 T |lzxm. 3= |4= [ *5n. ae|f || 4 || &[> | AlMkesOf | Measurement Threshold: -55 dBm | Pulse Criteria: 3,00 dB I

Markers 1 through 5

] Of v | 2 = = | 3 Xy~ | 4 O v | *5 =~

Select the marker numbers to turn them off (shown above with Markers 1 and 4 ), on as a Normal
marker ( shown above with Markers 2 and 5), or on as a Delta marker (shown above with Marker 3 ).

NOTE. Only one marker can be active at a time, although all five markers can be displayed
simultaneously. The active marker will have an asterisk (*) next to its number in the toolbar and the
marker number will be underlined and appear slightly larger in the trace display.

You can then select Set Position from each marker drop down menu to position the marker. You can
also place the marker by clicking in the Panoramic Trace window.

To move or place a particular marker, the Pointer Control mode (found in the Display Control toolbar
and in the Results window) must be set to Markers
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Auto Measury/ Results ]_
el e G
R | & | Reset| Highlight Span ~
il HiLite || T Mkrs | [ Gates

Once a marker is turned on and the pointer mode is set to Markers, you can click and drag on the
Measurement Trace area to position the marker. As you move the marker, the notation in the upper left
corner of the Measurement Trace grid will be updated. The x value (time) is determined by the position
of the cursor. The y value (magnitude) is determined by the value of the trace closest to that point in
time.

A Normal Marker is a single data point and appears above the Measurement trace.

A Delta Marker gives the differential value and appears below the Measurement trace.

NOTE. There is a procedure in this document for making a measurement using delta markers, see that
particular section for more details.

Arrow Icons. The arrow icons allow you to position the markers on a peak. The first arrow icon allows
you to center the highlight trace on a marker.

] & Filkers.< Markers | Gakes | Diis|

il on il e ikion el s

All Mrkrs Off. Select to turn off and reset all markers. You will lose marker positioning if you click this
button.

Measurement Threshold. Select to view the Threshold window where you can set the threshold value,
enable the threshold, or return the threshold to a default value. The measurement threshold sets the
minimum value of the peaks considered by the marker and gate search algorithms. It is adjustable
across the limits of the dynamic range of the instrument. The default setting is -55 dBm and the function
must be enabled/disabled from the dialog box.

NOTE. The Measurement Threshold function is also used to set the lower limit of data used in gated
measurements.

Pulse Criteria. Select to view the Pulse window where you can set the threshold value, enable the
threshold, or return the threshold to a default value. This function is used to define that portion of the
total trace that is to be considered part of a pulse. The pulse criteria defines the edges of the positive
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portion of the entire pulse and is relative (or added) to the measurement threshold if threshold is
enabled. It is relative to the noise floor if the measurement threshold is disabled.

4.3.5 Gates

The time gates allow you to characterize the incoming signal. Rise time, fall time, and droop
measurements are very sensitive to the position of the gates. These measurements use the position of
the gates as starting and end points for the measurement.

4% GT#5528 Pulse Profiling Application Addr: 3 SH: 240040

[Main Triggering & Delay Averaging & Filters Marker: Display Contral Display Options StorefRecall & Help

Gate & Pls,Pk,CrF + | Gate B PeakPwr v | Gate C DC = | *GateD Rise Time v | Gate E Pulse Width + | All Gates OFF

Gates A through E.

There are five time gate pairs (A-E). The drop down menu for each gate allows you to set measurement
type and gate position. You can then select Set Position from the gate drop down menu to access the
Set Position window to place the gate. You can also place the gate by clicking in the Panoramic Trace
window. To move or place a particular gate, the Pointer Control mode (found in the Display Control
toolbar and in the Results window) must be set to Gates.

Auto Measury/ Results ]_
R ,:'f_,........@ ........ ,:’f_, -
@ | 2 | Beset| Highlight Span ~
I HiLite | T Mkrs || [l Gates

NOTE. Only one gate can be active at a time, though all five gates can be displayed simultaneously. The
active gate will have an asterisk (*) next to its letter in the toolbar and the gate letter will be underlined
and appear slightly larger in the trace display.

The time gates allow characterization of the pulse signal to include the following parameters, selectable
in the Gates toolbar from the Gate drop down menus. You can also make all of the following
measurements automatically by clicking the Start Measurement button in the Auto Measure window.

A brief description of every measurement follows. After the list of measurements, there is a Gate
Positioning digram to help illustrate further.

Rise Time (RT).

Returns the time required for the signal to increase in amplitude from 10% to 90% of the amplitude
defined by the placement if the right-most gate. RT is measured on the first complete pulse: the left
gate determines the start of data and the right gate marks the highest point to be considered. from 90%
to 10% of the amplitude as defined by the placement of the left-most gate. The right gate defines the
end of data for this measurement.

Pulse Width (PW)
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Returns the pulse width in ps. The width of the pulse is the time for a signal to rise to within 3 dB of the
top of the pulse, and then fall 3 dB below the top of the pulse. The left-most gate defines the start of
data and must precede a positive going edge. The right-most gate defines the end of data and must
follow one or more subsequent falling edges.

Pulse Repetition Time (PRT).

Returns the PRT in us. The PRT is the time between the first rising edge and the second rising edge. The
gates for this measurement must include at least one complete, uninterrupted cycle. The left-most gate
must follow a positive going edge and the right-most gate must precede one or more subsequent falling
edges and at least one rising edge.

Pulse Repetition Frequency (PRF).

Returns the PRF in Hz or kHz. The PRF is the inverse of the time (1/PRT) between the rising edges of two
successive pulses. The pulse edges are defined by the pulse peak criteria. This measurement can be
limited by the threshold value. The gates for this type of measurement must be positioned with the
same restrictions as the PRT measurement.

Duty Cycle (DC).

Returns the percentage of on time during a selected cycle. The gates for a duty cycle measurement must
be positioned with the same restrictions as the PRT and PRF measurements. The measurement then
proceeds to sort all samples into one of two bins. One bin is the “ON” bin and the other bin is the“OFF”
bin. All points within 3 dB of the pulse top are placed in the “ON” bin. All other samples are placed in the
“OFF” bin. Then a simple calculation is done: DC (Duty Cycle) = #ON samples / (#ON samples + #OFF
samples)

Pulse Power (Pls).

Returns the average power between the rising and falling edges of the first complete pulses in dBm. The
gate must be positioned exactly like PW measurements. The average of all samples between the rising
and falling edges is reported. The pulse edges are defined by the pulse peak criteria. This measurement
can be limited by the threshold value.

Peak Power (Pk).
Returns the highest power level between two gates. There is no requirement for a rising or falling edge
anywhere within the measurement window as defined by the gates.

Average Power (Avg).
Returns the average power between two gates. There is no requirement for a rising or falling edge
anywhere within the measurement window as defined by the gates.

Crest Factor (CF or CrF).
Returns the difference between the peak power and average power in dB. There is no requirement for a
rising or falling edge anywhere within the measurement window as defined by the gates.

Overshoot (OvSh)

Returns the difference in dB between the highest point after a rising edge and the average power of the
pulse. The gates for this type of measurement must be positioned with the same restrictions as the rise
time measurement.
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Droop (Droop)
Returns in dB a decrease in pulse power measured between the first 5% after the left gate and the last
5% before the right gate.
The gates also provide the following three groups of measurements:
e Power Set : peak power, pulse power and crest factor
e Time & Frequency Set: pulse width, pulse repetition time, pulse repetition
frequency
e Mixed Set: peak power, crest factor, pulse width, pulse repetition frequency

Below is a general Gate Positioning Diagram that shows where to place the gates for the various
measurement types.

Pulse Wyidth

Pulse Power

Pulse Repetition Time
Rise Time & —=Pulse Width <— Pulse Repetition Freg
Owershoot —- e — le—Fall Time  F=Droop<] Fulse Powsr Dty Cycle

At the end of the Pulse Profiling section, there is a simple measurement example using gates.

4.3.6 Display Control

This toolbar allows you to adjust the trace display views and switch control of the mouse pointer
function between Markers, Highlight, or Gates.

4% GT85528 Pulse Profiling Application; Addr: 3 SN: 240040
IMain Triggering & Delay Averaging & Filters Markers Gate: Display Control Display Options Prink Store/Recall & Help

&R | 2, | Reset | Highlight Span - | Pairter Contral | ffl, HiLite | T Mkrs Hﬁ]_Gates

Zoom In and Out.

Click the zoom icons to increase or decrease the trace display resolution. These icons are also available
at the top of the Results window.

Reset. This button returns the Measurement trace to full view. This option is also available at the top of
the Results window.

Pointer Control. The Pointer Control mode can be set to Highlight, Markers, or Gates.
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1§l Hitite || Ji Mkrs | [l Gates

The settings control which of these the mouse can manipulate when clicking and dragging in a trace
display.

These icons are also available at the top of the Results window.

4.3.7 Display Options

This toolbar allows you to adjust how the trace windows and other windows are viewed. For example,
you can adjust the size and color of markers and gates in the Measurement Trace window or the
appearance of text in the Results window.

4% GT8552B Pulse Profiling Application; Addr: 3 SN: 240040

IMain I Triggering & Delay I Averaging & Filkers I Markers I Gates I Display Conkrol i i Print I Store/Recall & Help
Marker Color & Size | Gate Color & Size | Display Font | Resulks Font | Display Colars - | Themes | Grid OnfOff | Meas Motation OnfoFF

Marker Color and Size.

This button allows you to change the style (shape), color, and size of the markers. Click to button to
view the Marker Definition window and make your selections.

4% Marker Definition

Selected Markerz) b arker Definition
b arker 1

Style |Solid Triangle L |

Size |Dynamic [defaul]  » |

—
Marker Motation O

[ Ok ][ Cancel ]

Gate Color and Size

This button allows you to change the line style, color, and size of the gates. Click to button to view the
Gate Definition window and make your selections.
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4% Gate Definition
Selected Gate(s] Gate Definition [Selected gates)

Line Style | Solid Line w

Matation [ALL gates]

Size |Dynamic [default] s

Gate Naotation On

Display Font
This button allows you to change the font type, style, size, and language (script) of the trace display text.

Display Colors

This button allows you to select the background, trace, grid, text and notation, and highlight colors from
a drop down menu. You can also select the degree of highlight opacity.

Themes
This button allows you to select color themes for the display from a drop down menu.

Grid On/Off
This button allows you to turn the Panoramic and Measurement Trace window grids on and off.

Meas Notation On/Off

This button allows you to turn the measurement notation in the Panoramic and Measurement Trace
windows on and off.

4% GT8552B Pulse Profiling Application &ddr: 3 SN: 240040

T4ain Triggering & Delay Averaging & Filkers Markers Gates Display Contro Display Dptions Print Store/Recall & Help

Marker Color & Size | Gate Color & Size | Display Font | Results Font | Display Colors - | Themes = | Grid OnfOF | Meas Motation OnfOFfF

Nanokamic-Trace OF, CCDF & POF | 4 AutoMessurs” Reslts |
G’& | e\ | Heset|HighIightSpan 1
JilHiite | JiMkrs | L Gates|

—- Trace Measurements

20 dBm

4.3.8 Print

When this tab is selected, it enables you to select to print the Panoramic trace and the Measurement
trace. You can also select to print CDF (Cumulative Distribution Function), CCDF (Complementary
Cumulative Distribution Function), or PDF (Probability Density Function) displays. All displays are
printable in black and
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white or color (depending on the capabilities of your printer).

4% GT8552B Pulse Profiling Application Addrz 3 SN: 240040 (=13

Main Triggering & Delay Averaging & Filters Markers Gates Display Control Display Option Print Store/Recall & Help

Panorama Display | Measure Display | COF, CCOF or POF Display | ~ Print Black & White

4.3.9 Store/Recall & Help

This menu enables you to store and recall measurement states and get user documentation.

4% GT85528 Pulse Profiling Application, Addr: 3 SN: 240040

O ——
[Main Triggering & Delay Averaging & Filters Markers Gates Display Control Display Options Prin Store/Recall & Help

IStore Register | Recall Register || Recall as Name | Copy Trace Data + | Help + | About I

Store Register

This button allows you to store a register. A register holds an entire state.

Recall Register. This button allows you to recall a stored register. A register holds an entire state
Store as Name. This button allows you to store the current setup state.

Recall as Name. This button allows you to recall a stored named register or file.

Copy Trace Data. This button allows you to paste the trace data as time and amplitude pairs into other
applications, like Excel, for further analysis.

1.1.1 Make a Measurement Using Markers

This simple example illustrates using markers to make a simple measurement. In this example, we will
be measuring pulse width.

Pulse width measurements are normally defined as the time between the 3 dB points on the rising and
falling edge of a pulse. When using markers for a measurement like this, the results are highly
dependent on the placement of the markers. Placing markers at the precise 3 dB down points can be
problematic for pulses with very fast rise and fall times.

Table 11 Make a Measurement Using Markers

Make a Measurement Using Markers

Step Action
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Make a Measurement Using Markers

Step Action
1. Start the Pulse Profiling Application Software
2. Before connecting the RF signal to the GT-8550B Power Sensor, de-energize (turn OFF) the RF
signal.
3. Connect the GT-8550B Power Sensor to the RF source.
4. Energize the RF signal. Configure the source for a pulse waveform.

5. Figure shows the GUI:

T8552B Pulse Profiling Application Addr: 3 SN: 240040 FEX

Triggering & Delay Averaging & Filters Markers Display Control Display Options Print StorefRecall & Help

= Ref Level ‘ Offset: OFf ‘ Response: OFf | & | ID Sensor | Set Address | Min UnderSmp = OFF | Exit

| coF, ccoFapoF | 4 AutoMeasure”  Results 4

-+ O—0—F) >

R | &, | Reset| Highlight Span ~

[l Hiite | Fi_ ks | [ Gates

=- Trace Measurements
Feak= -0.083 dBm
Fulse= -0.132dBm
CrF= 3.043dB
Avg= -3141 dBm
DC= 50000 %
= Markers

Marker 1: Off

Marker 2: OfF

Marker 3: Off

Marker 4: Off

Marker : Off

= Gates

Gate A OfF

Gate B: OfF

Gate C: Of

Gate D: Off

Gate E: OF

10 dBiDiv

o I e

o I e

10 dBiDiv

Figure 15. Sensor Window with Pulse Parameters

Set the Frequency and Sweep Time to the appropriate values.
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Make a Measurement Using Markers

Step Action

6. Highlight a single pulse in the Measurement Trace window and zoom in on the pulse to
position the marker for a Pulse Width measurement.

GT85528 Pulse Profiling Application Addr: 3 SN: 240040 (=113

Triggering & Delay Aweraging & Filkers Markers Display Contral Display Options Prink: Store/Recall & Help

Freq: 1 GHz | Swp Time S msec - RefLevel | Offset: OFF | Response:OFF | P | 1D Semsor | Set Address | Min UnderSmp = OFF ‘ Exit.
Panoramic Trace r CDF, CCDF & PDF ] ar AutoMeasure”  Results Ll
£ OO0 B>
Q | Q | Raset| Highlight Span ~
[ Hiice || 7w | [ cates

= Trace Measurements
Feak= -0.098 dBm

20 dBm

10 dB/Div Pulse= -0.138 dBm
CrF= 204908
Avg= -3.146 dBm
DC= 50000 %
= Markers

_ F . = Warker 1: OFf
= - - = +- Marker 2 OFF
< Measurement Trace +- Marker 3 O
0 +- Marker 4: Off
+- Marker 5 Off
= Gates

+- Gate A Off

+- Gate B: Off

+- Gate C: Off

4 Gate D: Off

+- Gate E: Off

10 dBIDiw
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Make a Measurement Using Markers

Step Action

7. Select Markers from the Toolbar and click on the Marker 1 down arrow and select the Normal
Marker type. Notice that Marker 1 appears in the Measurement window at the center
graticule and the mode in the Results window toolbar will switch from Highlight to Markers in
the Results Window. Move the marker to the left edge of the pulse. The delta will be
measured relative to this value.

GT85528 Pulse Profiling Application Addr: 3 SN: 240040

IMain Triggering & Dela Averaging & Filkers Markers | Gates Display Contral Display Options Prink StorefRecall & Hel
ggering Y gqing play play Lp P

#] Ty | 2z OF » | 3 OF + | 4 O ~ | 5 Of - | -b|<- | * | * | 1 | 4 | — | = | All Mkrs OFF | Measurement Threshold: -55 dBm | Pulse Criteria: 3.00 dB

Panoraric Trace I CDF, CCDF & POF ] b AutoMeasury/ Results ]

+ O=—U—(F) &
& | & | Reset| Highlight Span ~
gl Hiite | Fimkrs| [ Gates
= Trace Measurements
FPeak= -0.109 dBm
Pulse= -0.143dBm
CrF= 3.041dB
Avg= -3.180 dBm
DC= 50.000 %
= Markers
-1 -0.219dBrm: 2004.000 usec
+- Marker 2 Off
+- Marker 3; Off
+- Marker 4: Off
+- Marker & Off
- Gates
+- Gate A Off
+- Gate B: Off
+ Gate C:Of
4 Gate D: Off
+- Gate E: Off

20 dBm

10 dB/Div

10 dB/Div

Note: Alternatively you can right click on the individual marker in the Results window to select
the marker type.
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Make a Measurement Using Markers

Step Action

8. Now change Marker 1 to a delta Marker. This can be done from the Toolbar by selecting
Marker 1 and selecting delta Marker.

GT85528 Pulse Profiling Application Addr: 3 SH: 240040

[ain Triggering & Delay Averaging & Filters, Markers Gates Display Control Display Options Print Store/Recall & Help

* e |z Gv |3 0|4 0|50 e | f | % | | L | & |5 | AlMesOF | Measurement Threshold: -55 dEm | Pulse Criteria: 3.00 dE
Panoramic Trace I CDF, CCOF & POF ] 41 AutoMeasury/ Results ] 4
K 0114 Pls -0.149 0 U @
&, | & | Reset| Highlight Span ~
A Hitite: [ Fi_tkrs | [l Gates
= Trace Measurements
Peak= -0.114 dBm
Fulse= -0.143 dBm
CrF= 3.041dB
Ayl = -3.155 dBm
DC= 40.030 %
= Markers
+-1: 0.000dB: 0.000usec {nfinity kHZ)
1) Marker 2: Off
H- Marker 3: OfF
4 Marker 4; OfF
20dBm 4 Marker 5 O
Gates

20 dBm

10 dB/Div

" Measurement Trace il

0 dBrm, 0

4 Gate A Off
4 Gate B: Off
1) Gate G Off
4 Gate D Off
£

Gate E: Off
10 dB/Div

Notice that the number is now below the triangle, this indicates that this is a delta Marker.
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Make a Measurement Using Markers

Step Action

9. Click on the Marker 1 delta to move the delta to the right edge of the pulse.

185528 Pulse Profiling Application Addr: 3 SN: 280040

Main Triggering & Delay Averaging b Filters Markers Gates Display Control Display Options Print StorefRecall & Help

*| Ze |2 O |3 3|40 5 [sfe | F | & 4| 4| &= | AlMkesOf | Measurement Threshold: -55 dBm | Pulse Criteria: 3.00 dB

Panoramic Trace I CDF, CCDF & POF ] sl AutoMeasury/ Resuts ] b
-+ O =—U—(F)
Q | Q ‘F{esat| Highlight Span ~
Tl vitite ([ 7L vhrs | [ Gates
= Trace Measurernents
Feak= -0.112 dBm
Pulse= -0.148 dBm
CrF= 3.042dB
Ayg= -3.154 dBm
DC= 50,030 %
= Markers
=-1: 0076dB: 246.000usec (4.065 kHz)
+- Marker 2: Off
+- Marker 3. Off
+- Marker 4: Off
20dBm 4. Marker 5: Off
Gates

20dBEm

10 dB/Div

+- Gate A Off
+- Gate B Off
+- Gate C: OfF
+- Gate D Off
5

Gate E: OF
10 dB/Diy

1964 1

Notice that the Delta Marker 1 (DMk1) value located above the left edge of the Measurement
grid is the approximate pulse width of the signal. The relative and absolute Delta marker values
are shown in the Results window.

10. Click All Mkrs Off to turn off the markers when you are finished.

End of Procedure
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4.3.10 Make a Gated Measurement

This simple example illustrates using a gate to make a simple measurement. In this example, we will be
measuring pulse width.

Pulse width measurements are normally defined as the time between the 3 dB points on the rising and
falling edge of a pulse. The gate can be placed anywhere, as long as the pulse is contained within it and
the software will automaticaly calculate the 3 dB points.

Table 12 Make a Gated Measurement

Make a Measurement Using Time Gates

Step Action
1. Start the Pulse Profiling Application Software
2. Before connecting the RF signal to the GT-8550B Power Sensor, de-energize (turn OFF) the RF
signal.
3. Connect the GT-8550B Power Sensor to the RF source.
4. Energize the RF signal. Configure the source for a pulse waveform.
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Make a Measurement Using Time Gates

Step Action

5. Figure shows the GUI:

GT8552B Pulse Profiling Application 4ddr: 3 SN: 240040 (=3
Triggering & Delay Averaging & Filters Markers

Display Control Display Options Print StorefRecall & Help

Freq: 1 GHz |Swp Time ke = PRef Level ‘ Offset: OFf ‘ Response: Off | P | ID Sensor | Set Address | Min UnderSmp = OFF | Exit

Panioramic Trace I CDF, CCDF & PDF ] 4k AutoMeasure” Resilts 4k
k-0 - O)——) »

R | &, | Reset| Highlight Span ~
[ il Hiite | Fi_tkes | [ Gates

= Trace Measurements
Feak= -0.083 dBm

20 dBm

10 dBiDiy Pulse= -0.133 dBm
CIF= 3.04308
Avg= -3.141 dBm
DC= £0.000%
= Markers

-8 - Marker 1; Off
+- Marker 2: OF
+- Marker 3 Off
+- Marker 4: Off
+- Marker a: Of
= Gates
+ Gate A Off
Gate B: OfF
Gate C: Of
Gate D: Off
Gate E: O

-~ Measurement Trace

- - B

10 dBiDiv

-B0 dBm

0 uszet

Figure 14. Sensor Window with Pulse Parameters

Set the Frequency and Sweep Time to the appropriate values.
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Make a Measurement Using Time Gates

Step Action

6. Highlight a single pulse in the Measurement Trace window and zoom in on the pulse.

GT85528 Pulse Profiling Application Addr: 3 SN; 240040 (=113

Triggeting & Delay Averaging & Filkers Markers Display Contral Display Options Print Store/Recall & Help

Freq: 1 GHz |Swp Time 5 msec = Ref Level | Offset: Off | Response:Off | F | 1D Sensor | Set Address | Iin UnderSmp = OFf ‘ Exit
Panoramic Trace r CDF, CCDF & PDF ] AL AutoMeasure”  Results ludz
ke -0.0 00—
B | 8 | Reset| Highlight Span =
|JﬂH|L|ta || Ti ks | [ Gates
= Trace Measurements
Peak= -0.098 dBm
Pulse= -0.138dBm
CrF= 3.049dB
Awg = -3.146 dBm
DC= 40.000 %
= Markers
Marker 1: Off

+
+- Marker 2: Off
+- Marker 3: Off
+
+

20 dBrm

10 dBfDiv

Marker 4: Off

Marker a: Off
= Gates
1 Gate A OFf
+- Gate B: Off
4 Gate G Off
+- Gate D: Off
+- Gate E: Off
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Make a Measurement Using Time Gates

Step Action
7. Select the Gates Toolbar. Click on the Gate A and select Pulse Width.

GT85528 Pulse Profiling Application, Addr: 3 SN: 240040

IMain Triggering & Delay Averaging & Filters Marker: Gates

*Gate & |Pulse Width ~|| GateB OFf ~ | GateC OFf - | Gate D OfF - | Gate E OfF - | &l
Mot Set |

Display Cc

Rise Tirne

Fall Time

Pulse Width

Pulse Repetition Time

Pulse Repetition Frequency

Duty Cycle

Pulse Power
Peak Power
Average Power

Crest Factor

Droop

Orvershook

Power
Time & Frequency

Pk, CrF, P4, PRF

Set Position

Off
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Pulse Profiling Application

Make a Measurement Using Time Gates

Step Action

8.

GT85528 Pulse Profiling Application Addr: 3 SN: 240040

Main Triggering & Delay Averaging & Filkers Marker: Gates Display Control Display Options

Observe that the gate pair appears at the center graticule in the Measurement window. The
active gate will have an asterisk (*) next to it in the Toolbar and the A will be underlined and
will appear slightly larger in the Measurement Trace window.

Observe that the measured value will appear in the Results window under the active gate and
above the grid in the Measurement window.

Print StorefRecall & Help

*Gake 4 Pulse ‘Width ~ | Gate B - + | Gate C -~ ~ | GateD - v | GateE -- = | &ll Gakes OFf

Panaramic Trace | CDF, CCOF & POF |

AutDMeasury/ Results]

20 dBm

10 dBIDiv

- ) »

B | & | Reset| HighlightSpan ~

1 Hitite | Fi_thes || cates]

20 dBm

10 dB/Div

1964 u

= Trace Measurements
Peak= -0.113dBm
Fulze= -0.160dBm
CrF= 3.043dB
Avg= -3167 dBm
DC= 50020 %
= Markers
+- Marker 1: Off
+- Marker 2: Off
+- Marker 3: Off
+- Marker 4: Off
+- Marker 5: Off

I + A Pulse Width: Meas: ---- I

+- Gate B: Off
+- Gate C: Off
+- Gate D: Off
+- Gate E: Off

the gate type.

Note: Alternatively you can right click on the individual gate in the Results window to select
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Make a Measurement Using Time Gates

Step Action

9. Pulse width measurements require a rising and falling transition through the 3 dB points. Do
the following to adjust the gates:

a. Click on the left gate in the Measurement window and move it to the left until the rising
edge of the pulse is positioned to the right of the left gate.

b. Click on the right gate in the Measurement window and move it to the right until the falling
edge of the pulse is positioned to the left of the right

gate.

85528 Pulse Profiling Application Addr: 3 SN: 240040

[ain Triggering & Delay Averaging & Filkers Markers Gates Display Controf Display Options Print StorefRecal & Help

Marker Color & Size | (Gate Calor & Size ‘ Display Fank | Results Fant | Display Colors + | Themes ~ | Grid Qnfoff | Meas MNotation OnfOFf

Panoramic Trace I CDF, CCDF & POF ] 4b Luto Measury/ Results ] q4b
-0175 Pl -0 + (O U >
Q | @ | Reset‘ Highlight Span ~
A Hitite | Ji_tkos ([l @ates|
= Trace Measurements
Peak = -0.127 dBm
Pulze = -0.160 dBm
CrF = 5040 o6
By = -37167 dBm
DC= 50010 %
= Markers
hiarker 1: Off
harker 2: Off
hitarker 3: Off
hitarker 4. Of
hdatker 5: Off
= Gates
- A Pulze Width: Meas: 250,065 usec
+- Gate B: OF
+- Gate O Off
+- 3ate [ OF
+- Eate E: OF

20 dBm

10 dB/Div

m

~~ Measurement Trace 4F

Tt

T

10 dB/Div

NOTE. A complete cycle of the incoming signal must be gated for periodic measurements such
as duty cycle and frequency.

Notice that the gate doesn’t have to be symmetrical and at specific points to measure the
pulse width of the signal that is within it. If you move the left gate closer to the left edge of

the display or the right gate, the measurement result remains unchanged as long as the entire
pulse is selected. As long as the gate is set to measure Pulse Width, the measurement
algorithm will automatically compute the 3 dB points.
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Make a Measurement Using Time Gates

Step Action

10. Observe that the drop down menu on each gate shows the selection of measurements that
can be made. You can also right-click on the gate in the Results window. A dashed line (—.—) will
appear if the gate cannot take a measurement or is not set. Now turn off the gates.

11. You can compare a manual measurement like the one just explained with an automatic
measurement by doing the following:

1. Check that there are at least two pulse cycles in the Measurement window.
2. Click on the Auto Measure tab to view the Auto Measure window.
3. Click Start Measurement.

GT8552B Pulse Profiling Application Addr: 3 SN: 240040

IMain Triggering & Delay Aweraging & Filkers Marker: Gates Display Contral Display Options Print StorefRecall & Help

Gate A OFf - | Gate B OFf - | Gate C Off ~ | GateD OFf - | Gate E OFf - | Al Gates OFf

Panoramic Trace | CDF, CCDF & POF_ | — AutoMeasure | Results | —
— | sStart Measurement | Capy Data | |
=
Average_Power -3.162 dBm
Crest_Factor 3.038 dB
Droop 0.025 dB
10 dB/Div [T 50.002 %
Fall_Time 788.921 nsec
On_Off_Ratio 68.107 dB
Cwvershoot 0.046 dB
Peak_Power -0.125 dBm
0 PRF 1.999 kHz
0 0[] L 00 BL PRT 500.293 usec
/m ap Pulse_Power -0.161 dBm
— Pulse_Width 250.156 usec
Rise_Time 821.976 nsec

20dBm

10 dB/Div

Average_Power

Returns the average power in dBrn. Averge power is
the average of all samples contained in the first
complete cycle. The first complete cycle is the time
between between the rising edges of the first two
complete pulses,

12. Compare results

End of Procedure
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5 High Speed Logger Application

This section describes the High Speed Logger application. There is a Logger Application contained within
the Power Meter application, but is more limited than this application.

NOTE. This application is available for all instrument models.

NOTE. Using more than one type of application at a time can result in errors. It is recommended that you
use only one type of application at a time.

When you first open the High Speed Logger Application, a window will appear asking if you would like to
initialize the instrument. Select Yes. If you have multiple instruments connected, select an instrument
by clicking on the instrument name, and then click Initialize Sensor. The default view will look similar to

the following image.

é‘) Giga-tronics Hi-Speed Logger @

Inrtlallze Sensor

Data Storage | Measurement | Meas Start I Meas Stop | Meas Spacing|

Path: e

File Name: test

Final File Name:
Append date &time stamp to file name
View Data upon Completion
File Delimiter
) Comma Separated Data
@ Tab Separsted Data

Status:

There are several buttons at the top of the GUI, which are described below:
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5.2 Graphical User Interface Description

5.2.1 Buttons

Find Sensors Click this button to tell the software to search for all connected instruments. The results
will appear in the window with the instrument serial number and address.

Sensor ID Click this button to activate the green LED on the selected instrument. This is useful when you
have multiple instruments connected and you want to identify a particular one.

Initialize Sensor Click this button to initialize the instrument. When initialization is complete, a dialog
box will appear stating so.

Help Click this button to open the online help file for this application. It is in a PDF format.

At the bottom of the GUI, there is a window with 5 tabs consisting of: Data Storage, Measurement,
Meas Start, Meas Stop, Meas Spacing.

5.2.2 Tabbed Menu:

Data Storage Use the Data Storage window to specify where files will be stored and to select to add a
date and time stamp to the file name. If you check Append date and time to file name, the date and
time is appended to the specified file name and modified each time a new set of data is taken. This
allows you to take several sets of data without having to specify a new name. It also groups the files
together in the file browser. You can also choose to view a NotePad (by default) version of the data
when the measurements are completed.

Diata Storage | Measurement | Meas Start | Meas Stop | Meas Spacing

Path: |t

File Mame: | test
Final File Marne:
Append date & time stamp ta file name
Wiew Data upon Complation
File Delimiter
() Comma Separated D ata
(¥) TabSeparated Data

Shakiiss
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The application also allows you to select the format of the files you save (tab or comma delimited). Tab
delimited works well with spreadsheet applications like Microsoft Excel.

Measurement Use the Measurement window to select measurement type, units, and frequency.

Data Storage | Measurement | Meas Stat | Meas Stop | Meas Spacing

(%) 0w [or average]

) Peak. pulse. average power, duty cycle & crest factor

Unitz |dBm w
Freq 1.0000 2| GHz
Aweraging

Averages 118

[] Extended &veraging Enabled

Skabies

Fezet fuwg

In order to get accurate measurements you will need to set the frequency. If CW is selected, only the
average or continuous wave power is recorded. If Peak, pulse... is selected, then all of the indicated

parameters are recorded.

Meas Start This window allows you to select when to start a measurement.
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Data Storage | Measurement | Meas Start | Meas Stop | Meas Spacing

Start meazurement when. .
(%) ._start button is clicked

. measured power exceeds threshold
(3 .emtemal TTL tigoer is recieved
() .. time iz equal to or later than

[ Delay start of measurement

Fakic:

The measurement process proceeds as follows:
1. Select the start criteria with one of the following settings:

e Threshold: Clicking start causes the application to monitor the incoming measurements (average
power if CW has been selected and peak power if peak has been selected). As soon as the
appropriate measurement exceeds the specified threshold, the measurement proceeds. The
threshold is specified in dBm.

e External TTL Trigger: Clicking start causes the application to monitor the external TTL trigger
input. When a trigger occurs, measurement will begin. Only the first measurement requires a
trigger. You can set the trigger timeout. If the timeout occurs before the measurement begins,
no measurements will be made.

o Time of Day: Set the time of day when you want measurements to begin.

e C(lick the start button to begin the measurement process.

2. Execute a delay if desired. The delay begins immediately after the start criteria has been satisfied and
precedes the start of measurements.

Meas Stop Set the criteria for stopping a measurement to this window with one of the
following options:

Stop button: Click the stop button to stop the measurement.

Time expires: Specify the time, in milliseconds, when the measurement will stop.
Points measured: Specify the number of measurements to be taken.
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Data Storage | Measurement | Meas Start | Meas Stop | Meas Spacing

Stop measurement whern. ..
(%) _.stop button is clicked
() . time expires

) ...points measured

() . time is equal ta or later than

Meas Spacing The measurement spacing window allow you to define the time between measurements

Data Storage | Measurement | Meas Start | Meas Stop | Meas Spacing

Time between measurements

(%) Measure az fast as possible

() Delay betwesn points

1 e

Fast as possible: Measures at about 350 ps per point on most computers. Some computers will be
faster, some slower. However, many other factors may affect this rate. Virtually any loading on the
computer may reduce the rate of measurement. The magnitude of the effect is a function of the power
of the computer and the demands of the competing applications.

Delay between points (in milliseconds): Set this value to that a delay in the prescribed number of points
causes a stop in measurement. As stated above, many factors can negatively impact this rate. Again,
these affects tend to be modest in most cases and pose little concern. In addition, the resolution and
accuracy of the computer clock will have some effect.
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5.3 Make a Simple Measurement

The following information outlines how to make some simple measurements using this application.
These procedures assume that a single instrument is connected and that you have installed the
appropriate applications.

Table 13 Use the Hi Speed Logger (Strip Chart) software

Use Hi Speed Logger to Make a Simple Measurement

Step Action
1. | Start the High Speed Logger Application, selecting Yes to initialize the instrument.
r& Giga-tronics Hi-Speed Logger u1
=

Data Storage | Measurement | Meas Start | Meas Stop | Meas Spacing|

File Name: test

Final File Name:
Append date & time stamp to file name
Miew Data upon Completion
File Delimiter
() Comma Separated Data
@ Tab Separated Data

Status:

Figure 17. High Speed Logger application window

2. | Select the Data Storage tab and click the Browse... button. Select Desktop (your desktop) and
then click OK.

Enter TestFile into the File Name text box.

Check the Append and View Data boxes if they are not already checked.

Select Tab Separated Data for the file delimiter.

Click the Measurement tab and select CW.

Set the units to dBm and the frequency to 1.000 GHz.

Click the Meas Start tab and select start button is clicked.

® | IN|D AW
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Use Hi Speed Logger to Make a Simple Measurement

Step Action

9. | Click the Meas Stop tab and select stop button is clicked.

10. | Click the Meas Spacing tab and select as fast as possible.

11. | Click the Start button, wait one to two seconds, then click Stop.

12. | A Notepad or text file should appear with the data. Depending on the time between clicking Start
and Stop, you may have several thousand lines. If you used tab delimited text, you should be able
to copy and paste portions of this file directly into a Microsoft Excel spreadsheet. You should see

the icon for the file on your desktop and the name of the file should include the date and time.

End of Procedure

5.4 Troubleshooting Memory Errors

This application can generate a large amount of data and can consume significant amounts of memory
and disk space. This can cause two problems. This will probably be because the text file written during
measurements is too large for the application trying to display the file (probably NotePad) if you are
running as fast as possible. You can assume that text will be generated at 100 kB/s for CW
measurements, and 250 kB/s for pulse measurements. If your computer runs out of RAM or disk space,
this may also cause a problem. Each measured point requires (roughly) 54 bytes. If there is not sufficient
memory (RAM) and you do not reduce memory usage, you could run out of RAM. To address either
problem, reduce the reading rate using the Meas Spacing settings. For text files, you can also reduce the
duration of the test run by adjusting the Meas Start and Meas Stop setting, or deselect the View Data
upon Completion check box.
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6 Specifications

6.2 General Specifications for all GT-8550B Series Power Sensors

Table 14: General Sensor Specifications

General Sensor Specifications

Parameter Specification
USB voltage +4.5Vto+5.5V
USB power 450 mA typical, 500 mA maximum
Operating temperature 0°Cto50°C
Storage temperature -20°Cto +75°C
USB cable length 15 ft. (5 m) maximum
Dimensions 2"Hx25”"Wx3”D (50 mmHx65mmW x75mm D)
(GT-8551B, GT-8552B)
Dimensions 2” Hx 2.5” Wx3.5” D (50 mm H x 65 mm W x 90 mm D)
(GT-8553B, GT-8554B, GT-8555B)
Weight <1lbs(<0.5kg)
Environmental MIL-PRF-28800F, Class 3
WEEE compliant, RoHS compliant
Safety EN 61010 and CE compliant
Emissions EN 61326 and FCC compliant
Video bandwidth GT-8551B, GT-8552B and GT-8553B and GT-8554B:
GT-8555B: 10 MHz minimum 100 Hz typical
Measurement speed 2000 Reading/second typical
Maximum GT-8551B, GT-8552B, GT-8553B and GT-8554B: 70 dB typical
peak-to-average ratio GT-8555B: 55 dB typical
RF Input Connector GT-8551B, GT-8552B and GT-8553B: Low VSWR, Type-N (m)
GT-8554B, GT-8555B: Low VSWR, SMA (m)
USB Port Rugged 4-Pin USB
Frequency range
GT-8551B and GT-8552B 100 MHz to 8 GHz, operational to 10 GHz
GT-8553B 10 MHz to 18 GHz
GT-8554B 10 MHz to 26.5 GHz
GT-8555B 100 MHz to 20 GHz
Continued on next Page
Dynamic range
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General Sensor Specifications

Parameter Specification
100 MHz to 6 GHz: 6 GHz to 8 GHz:
GT-8551Band GT-8552B | ¢ 4Bm to +20 dBm -50 dBm to +20 dBm
GT-8553B and GT-8554B -50 dBm to +20 dBm
GT-8555B -40 dBm to +20 dBm

+23 dBm (200 mW)
Maximum input voltage: 25 VDC

Maximum peak input power
(damage level)

VSWR
GT-8551B 100 MHz to 250 MHz: | 250 MHz to 8 GHz: 8 GHz to 10 GHz:
1.18:1 1.15:1 1.18:1 typical
GT-8552B 100 MHz to 250 MHz: | 250 MHz to 8 GHz: 8 GHz to 10 GHz:
1.18:1 1.15:1 1.18:1 typical
GT-8553B 10 MHz to 10 GHz: 1.20:1 10 GHz to 18 GHz: 1.30:1
GT-8554B 10 MHz to 10 GHz: 1.20:1 10 GHz to 26.5 GHz: 1.30:1
GT-8555B 100 MHz to 10 GHz: 1.20:1 10 GHz to 20 GHz: 1.29:1
Trigger Input function
(applies only to GT-8551B, GT-8552B, and GT-8555B sensors)
Rate 1 Hz to 750 kHz
Resolution 20.8 ns
Modes Single or Continuous
Trigger Source Internal or External
Internal Trigger Level Range | -20 dBm to +20 dBm (Manual or Auto)
External Trigger Input TTL compatible, rising or falling edge
Operating Input Levels 0.0Vto 0.8V (low), 2.0V to 5.0V (high), +/- 10 pA
Maximum Input Levels -0.5V (low) to 5.5 V (high)
Trigger Off Time 1 ps minimum for reliable triggering
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Table 15: General Sensor Measurement Capabilities

General Sensor Measurement Capabilities

Parameter Measurement Capability

Data Logger (Strip Chart) | Data Logging Output File (CSV)

Mode
Statistical Chart Mode PDF, CDF and CCDF
Other Capabilities Selectable Power Units, Relative Function, Offset Function, Adjustable

Averaging, Upper and Lower Alarm Limits, and Min and Max Hold
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6.3 Sensor Measurement Uncertainty Factors

6.3.1 Accuracy

Measurement uncertainty is computed from the individual cal factor, mismatch, linearity, noise and
temperature error factors, and can be computed as either worst case (sum of the applicable error
terms) or RSS, representing the most probable error, where RSS is the square root of the sum of the

squares of the error terms.

Accuracy is typically < 2 % (RSS) mid-band with source VSWR 1.2:1 (or better) at 25 °C +/- 5 °C.
This section presents correction factors for various aspects of sensor measurements.

Table 16: GT-8551B Measurement Uncertainty Factors

GT-8551B Measurement Uncertainty Factors

Parameter Specification
Calibration Factor 100 MHz to 0.5 GHz 0.5 GHz to 8 GHz
-60 to +20 dBm 4% 1.7%
Linearity 100 MHz to 2 GHz 2 GHz to 8 GHz
+15 to +20 dBm 7% 5%
+10 to +15 dBm 5% 3%
-60 to +10 dBm 3% 2%
Noise * 100 MHz to 6 GHz 6 GHz to 8 GHz
-30to +20 dBm 0.02 % 0.04 %
-50to -30 dBm 0.04 % 0.15%
-60 to -50 dBm 0.11% N/A
Temperature 0°Cto10°C |10°Ct0o20°C | 20°Cto30°C |30°Cto40°C | 40°Cto50°C
-60 to 0 dBm 1% 0.75% 0% 0.75% 1%
0 to +10 dBm 2% 1.75% 0% 1.75% 2%
+10to +20 dBm 4% 3.75% 0% 3.75% 4%
Zero Offset 100 MHz to 8 GHz
-60 to +20 dBm 0.35 nW typical at 25 °C, 1.7 nW typical at 0 °C to 50 °C

! Noise measured with a 5 second integration time.
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Table 17: GT-8552B Measurement Uncertainty Factors

GT-8552B Measurement Uncertainty Factors

Parameter Specification
Calibration Factor 100 MHz to 0.5 GHz 0.5 GHz to 8 GHz
-60 to +20 dBm 4% 1.7%
Linearity 100 MHz to 2 GHz 2 GHz to 8 GHz
+15 to +20 dBm 7% 5%
+10 to +15 dBm 5% 3%
-60 to +10 dBm 3% 2%
Noise * 100 MHz to 6 GHz 6 GHz to 8 GHz
-30to +20 dBm 0.02 % 0.04 %
-50 to -30 dBm 0.04 % 0.15%
-60 to -50 dBm 0.11% N/A
Temperature 0°Cto10°C | 10°Cto20°C |20°Cto30°C|30°Cto40°C |[40°Cto50°C
-60 to 0 dBm 1% 0.75% 0% 0.75% 1%
0 to +10 dBm 2% 1.75% 0% 1.75% 2%
+10to +20 dBm 4% 3.75% 0% 3.75% 4%
Zero Offset 100 MHz to 8 GHz
-60 to +20 dBm 0.35 nW typical at 25 °C, 1.7 nW typical at 0 °C to 50 °C

! Noise measured with a 5 second integration time.
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Table 18: GT-8553B Measurement Uncertainty Factors

GT-8553B Measurement Uncertainty Factors

Parameter Specification
Calibration Factor 10 MHz to 1.0 GHz 1 GHz to 10 GHz 10 GHz to 18 GHz
-50 to +20 dBm 1.8% 1.7% 1.9%
Linearity 10 MHz to 18 GHz
+15 to +20 dBm 3%
-15 to +15 dBm 25%
-50to -15 dBm 2%
Noise 10 MHz to 18 GHz
-30to +20 dBm 0.1%
-40 to -30 dBm 0.25%
-50 to -40 dBm 0.5%
Temperature 0°Ctol10°C 10°Cto20°C | 20°Cto30°C | 30°Cto40°C |40°Cto50°C
-50 to +20 dBm 2% 0.75 % 0% 0.75 % 2%
Zero Offset 10 MHz to 18 GHz
-50 to +20 dBm 1 nW typical at 25 °C, 5 nW typical at 0 °C to 50 °C

! Noise measured with a 5 second integration time.
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Table 19: GT-8554B Measurement Uncertainty Factors

GT-8554B Measurement Uncertainty Factors

Parameter Specification
Calibration Factor 10 MHz to 10 GHz 10 GHz to 18 GHz 18 GHz to 26.5 GHz
-50 to +20 dBm 2.5% 2.7 % 3.7%
Linearity 10 MHz to 26.5 GHz

+15 to +20 dBm 3%

-15to +15 dBm 2.5%

-50 to -15 dBm 2%
Noise * 10 MHz to 26.5 GHz

-30 to +20 dBm 0.1%

-40 to -30 dBm 0.25%
-50 to -40 dBm 0.5%
Temperature 0°Ctol10°C 10°Cto20°C | 20°Cto30°C | 30°Cto40°C |40°Cto50°C
-50 to +20 dBm 2% 0.75 % 0% 0.75 % 2%
Zero Offset 10 MHz to 26.5 GHz
-50 to +20 dBm 1 nW typical at 25 °C, 5 nW typical at 0 °C to 50 °C

! Noise measured with a 5 second integration time.
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Table 20: GT-8555B Measurement Uncertainty Factors

GT-8555B Measurement Uncertainty Factors

Specification

Parameter

Calibration Factor

100 MHz to 0.5 GHz

0.5 GHzto 12.5 GHz

12.5 GHz to 18 GHz

18 GHz to 20 GHz

-40 to +20 dBm 4% 26% 32% 35%
Linearity 100 MHz to 2 GHz 2 GHz to 20 GHz

+15 to +20 dBm 7% 6 %

+5 to +15 dBm 5% 4%

-40 to +5 dBm 3% 2%
Noise 100 MHz to 20 GHz

-30to +20 dBm 0.25%

-40 to -30 dBm 0.50 %
Temperature 0°Cto10°C |10°Cto20°C |20°Cto30°C|30°Cto40°C 40°Cto50°C

-40 to +20 dBm 25% 1.25% 0% 1.25% 25%
Zero Offset 100 MHz to 20 GHz

-40 to +20 dBm 0.25 nW typical at 25 °C, 0.75 nW typical at 0 °C to 50 °C

! Noise measured with a 5 second integration time.
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6.4 Additional Technical Specifications

Table 21: GT-8551B Additional Measurement Capabilities
GT-8551B Additional Measurement Capabilities

Parameter Measurement Capability
Peak Power Mode Pulse Power, Peak Power, Average Power, Duty Cycle and Crest Factor
Pulse Power Mode Peak Power, Average Power, Duty Cycle and Crest Factor
Duty Cycle Duty Cycle Corrected Power, Peak Power, Average Power and Crest Factor

Table 22: GT-8552B and GT-8555B Additional Technical Specifications
GT-8552B and GT-8555B Additional Technical Specifications

Parameter Specification
Sample Rate 48 MS/s
Rise/Fall Time <55 ns (10% to 90%) at 4 GHz

Minimum Pulse Width * | 100 nS typical

Minimum Duty Cycle 0.01%

! The minimum pulse width is the recommended minimum pulse width viewable on the power meter,
where power measurements are meaningful and accurate, but not warranted.

% The minimum duty cycle is the recommended minimum duty cycle viewable on the power meter,
where power measurements are meaningful and accurate, but not warranted.

Table 23: GT-8552B and GT-8555B Additional Measurement Capabilities

GT-8552B and GT-8555B Additional Measurement Capabilities

Parameter Measurement Capability
Pulse Profiling Gated Peak Power, Average Power, Crest Factor, Droop, Overshoot, Rise Time and
Measurements Fall Time, Duty Cycle, Pulse Repetition Frequency, Pulse Repetition Interval

and Pulse Width

Pulse Profiling Marker Peak Power and Delta Markers

Measurements

Peak Power Mode Pulse Power, Peak Power, Average Power, Duty Cycle and Crest Factor
Pulse Power Mode Peak Power, Average Power, Duty Cycle and Crest Factor

Duty Cycle Duty Cycle Corrected Power, Peak Power, Average Power and Crest Factor
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End of Document

Page 96 Operation Manual, Part Number 34780 Rev. G, January 28, 2013



	1 Safety and Manual Conventions
	1.1 Product Reference
	1.2 Personal Safety Alert
	1.3 Equipment Safety Alert
	1.4 Notes

	2 Introduction
	1.1 Overview
	2.2 Sensors in the GT-8550B Series
	2.3 Receiving and Inspection
	2.4 Computer Requirements for the Software
	2.5 Measurement Capabilities
	2.5.1  Continuous Wave (CW)  / Average Power Measurements
	2.5.2 Pulse and Peak Power Measurements
	2.5.3 Pulse Profiling

	2.6 USB Considerations
	2.7 Install Software
	2.8 Install the GT-8550B Series USB Power Sensors
	2.9 Start Software
	2.9.1 Zeroing and Reference Power Calibration


	3 Power Meter Application
	1.1 Main Areas of the Graphical User Interface
	3.2 Menu
	3.2.1 Measurement
	3.2.2 Display
	3.2.3 Offsets & Response
	3.2.4 Triggering
	3.2.5 Recorder
	3.2.6 Store/Recall

	3.3 Toolbar
	3.3.1 Mode
	3.3.2 Power
	3.3.3 Frequency
	3.3.4 Averaging
	3.3.5 Extended Averaging
	3.3.6 Max Hold
	3.3.7 Anti-alias Control
	3.3.8 Offset Correction
	3.3.9 Frequency Response Correction
	3.3.10 Duty Cycle Correction
	3.3.11 Trigger In
	3.3.12 Trigger Out
	3.3.13  Recorder Output
	3.3.14 Limit Checking
	3.3.15  Rel

	3.4 Making a CW Measurement
	3.4.1 Zeroing and Reference Power Calibration
	3.4.2 Setting the Center Frequency
	3.4.3 Display Preferences and Measurement Units

	3.5 Measure Pulse Power

	4 Pulse Profiling Application
	1.1 Graphical User Interface
	4.2 Panels
	4.2.1  Traces
	4.2.2 Measurement Panels:
	4.2.3 CDF, CCDF & PDF:
	4.2.4 Adjusting the Toolbar Tabs and Windows on the Display

	4.3 Tabbed Toolbar
	4.3.1 Main
	4.3.2 Triggering and Delay
	4.3.3 Averaging and Filters
	4.3.4 Markers
	4.3.5 Gates
	4.3.6 Display Control
	4.3.7 Display Options
	4.3.8 Print
	4.3.9 Store/Recall & Help
	1.1.1 Make a Measurement Using Markers
	4.3.10 Make a Gated Measurement


	5 High Speed Logger Application
	5.2 Graphical User Interface Description
	5.2.1 Buttons
	5.2.2 Tabbed Menu:

	5.3 Make a Simple Measurement
	5.4 Troubleshooting Memory Errors

	6 Specifications
	6.2 General Specifications for all GT-8550B Series Power Sensors
	6.3 Sensor Measurement Uncertainty Factors
	6.3.1 Accuracy

	6.4 Additional Technical Specifications


