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NOTICES

© 2007-2011 LadyBug Technologies LLC

This document contains information which is copyright protected. Do not duplicate without permission or as allowed by
copyright laws.

SAFETY

A WARNING indicates a potential hazard that could completely damage the product. Do not continue until you fully
understand the meaning.

A CAUTION indicates a potential hazard that could partially damage the product. Do not continue until you fully
understand the meaning.

A NOTE provides additional, pertinent information related to the operation of the product.

CONFORMITY

WEEE Compliant

RoHS Compliant

USB 2.0 Compliant

DISCLAIMER

The information contained in this document is subject to change without notice. There is no guarantee as to the
accuracy of the material presented or its application. Any errors of commission or omission will be corrected in
subsequent revisions or made available by errata.

WARRANTY

See the warranty section of this document for details.

DOCUMENT NUMBER

Not Assigned (Reference LB480A Product Manual for the Pulse Profiling Application).
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1. General Information

Introduction

This manual provides information about how to install and operate the LB480A/LB680A models for USB Pulse Profiling
PowerSensor+™. Information about product features, specifications, and support is also included. Use the electronic
bookmarks shown below (or the table of contents) to reference product features that include all of the toolbar functions.
Refer to the product Programming Guide for programming information. The Errata and User Update section at the end
of this document reflects recent changes in product development.

File Edit View Document Tools MWindow Help
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It is highly recommended that you begin with the LB480A Quick Start Guide for the Pulse Profiling Application to
quickly learn the basics of instrument operation. Alternately, if you want to use the sensor simply as a CW and pulse
power meter, refer to the LBXXXA Quick Start Guide and Product Manual for the Power Meter Application.

Description

The LB480A USB PowerSensor+™ features a compact power sensor body that connects directly to a desktop or
laptop computer using a standard USB port. A separate power meter is not required. The companion Pulse Profile
Application software provides a front panel display, or Graphical User Interface (GUI), that allows the user to make
typical CW and pulse (modulation) measurements. A programmatic interface is also available for the product.

The LB480A power sensor allows for the complete characterization of RF and microwave signals from 100 MHz to 8
GHz with a dynamic range of -60 to +20 dBm. The LB480A is specifically designed for those applications requiring a
time domain analysis of pulse and other modulated signal formats.

USB Considerations

The Universal Serial Bus (USB) provides adequate power for the sensor under normal circumstances. However, when
using a longer cable (greater than 3-5 meters), or when some laptop or portable computers are used, an active or self-
powered hub may be required. These are available at most computer stores and often sell for under $20.00. The
sensor is powered directly via the USB cable and typically draws 450 mA at 5 VDC(nominal). An active hub will
compensate for the DC voltage drop beyond approximately 3-5 meters. The reason an active hub is recommended
when using a portable computer is to conserve the battery life of the computer. PowerSensor+™ products are USB 2.0
compliant. The following information is provided for reference when selecting a hub:

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

Self-powered hub: Draws a maximum of 100 mA and must supply 500 mA to each port.

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

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

Suspended device: Draws a maximum of 0.5 mA
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More information related to USB

o Supplied voltage by a host or a powered hub port is between 4.75 V and 5.25 V.

o Maximum voltage drop for bus-powered hubs is 0.35 V from its host or hub to the hub output port.
o Normal operational voltage for functions is 4.75 V (minimum).

LBX>CKA Model connector locations

Trigger

Trigger
IN/Record
ouT

|USB Cablel

How to identify the type of USB port
The PowerSensor+™ requires your computer to have USB 2.0 for correct operation. You can identify what port you
have using the following method or similar depending on your operating system, either Windows 2000 or XP:

Click Start and select Control Panel. Select the Performance and Maintenance category then pick the System icon.
Click the Hardware tab and select Device Manager as shown below. Now expand the Universal Serial Bus
controllers heading and look for the word “Enhanced” or USB2 to indicate that USB 2.0 is present on your computer.

vidilase

File Action View Help
= MNEY

¥ Ports (COM & LPT) ~
+ %R Processors i
-, Sound, video and game controllers
[+-%e# Storage volumes
-4 System devices
=82 Universal Serial Bus controllers
&% Generic USB Hub
& Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27C8
& Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27C9
& Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27CA
&2 Intel(R) 82801G (ICH7 Family) USB Universal Host Controller - 27CB
& Intel(R) 82801G (ICH7 Family) USB2 Enhanced Host Controller - 27CC
% USB Mass Storage Device
USE Root Hub
g USB Root Hub Enhanced or
& USB Root Hub USB2
&% USB Root Hub
& USB Root Hub

||

Revision: 08/02/11




Models LB480A/LB680A USB PowerSensor+™
Product Manual PPA (Pulse Profiling Application)

Applications
The PowerSensor+™ line of products is designed specifically for the following measurement applications:

o General Average and Pulse Power Measurements

o Power Measurements Requiring High Accuracy:

= CW and Pulsed Signals

= Narrow and Wide Band Signals: CDMA, W-CDMA,
QAM, OFDM, GSM, TDMA, QPSK, FSK, AM, FM

» Recorders, Power Monitoring, and ALC Loops

Research and Development and Manufacturing

Maintenance, Repair, Installation and Service

Communications

Radar, Wireless, Satellite and Radio Links

O O O O

Accessories
The product is shipped with the following items:

A sensor with selected hardware and software options.
Standard or optional return to factory warranty.
2-meter, high speed USB cable.

Software CD, includes the following:

= Data sheet.

=  This product manual.

= A user application (GUI) — provides a means of making measurements.
= Drivers — several interfaces are available.

= Programming Guide with sample code.

5. Quick Start Guide and Quick Start Card.

6. NIST traceable calibration certification.

7. Packing list and invoice.

PObPE

Revision: 08/02/11




Models LB480A/LB680A USB PowerSensor+™
Product Manual PPA (Pulse Profiling Application)

Specifications

NOTE: Refer to the current data sheet for each model for specifications.

Options
Model No. and Options Description
LB480A Pulse Profiling Wide Dynamic Range PowerSensor+™ (0.1 — 8 GHz)
LB680A Pulse Profiling PowerSensor+™ (0.05 — 20 GHz)
Select one connector option:
+0SM SMA male
+0SF SMA female
+ONM N male
+ONF N female
Additional Options:
+20M Additional male connector®
+20F Additional female connector’
+001 Add recorder out (not available with OW2)
+003 External Trigger — included with the product
+004 Add 100 kHz, 200 kHz, 300 kHz, 500 kHz, 1 MHz, 2 MHz, 3 MHz, 5 MHz, 10 MHz
+0W2 Wideband Video Out (50 ochms) (not available with 001)
+CW3 Three year extended warranty and calibration service
+W03 Three year extended warranty
+C03 Three year extended calibration service

1 " . . .
Additional connectors are provided for convenience to allow the user to switch between connector sexes.

NOTE: The RF input connector is field replaceable if the connector type remains the same, regardless of sex. For
example: the user can replace an SMA female connector with an SMA male; however, an SMA connector cannot be
replaced with Type-N. Field replacement of the connector voids calibration and should only be done where calibration
is not required.
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Warranty

The warranty on the PowerSensor+™ series of products is one year, return to factory. Extended warranty and
calibration service options are available. Please see the Order Guide for detalils.

NOTE: The RF input connector is field replaceable if the connector type remains the same, regardless of sex. For
example: the user can replace an SMA female connector with an SMA male; however, an SMA connector cannot be
replaced with Type-N. Field replacement of the connector voids calibration and should only be done where calibration
is not required.

Service

There are no serviceable parts on the PowerSensor+™. Recommended service is return to factory for repair. A high-
quality connector saver (adapter) can be used on the RF input connector to extend the useful life of the factory
installed input connector.

Calibration Cycle

The recommended calibration cycle for the PowerSensor+™ series of products is one year, return to factory.
Extended warranty and calibration service options are available. Please see the product Order Guide for details.

Contact Information

LadyBug Technologies LLC
3317 Chanate Rd, Suite 2F
Santa Rosa, CA 95404
Phone 707.546.1050

Fax 707.237.6724
www.ladybug-tech.com
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2. Installing the Software and the Sensor

Initial Inspection
Check the shipment for any damage to the shipping container or the components inside.

Support Contact Information

LadyBug Technologies LLC
3317 Chanate Rd. Suite 2F
Santa Rosa, CA 95404
Phone 707.546.1050

Fax 707.237.6724
www.ladybug-tech.com

Operating System and Computer Requirements

The PowerSensor+™ line of products is compatible with Windows 2000 (SP2 or greater), Windows XP, and Windows
7 operating systems. Support is available for various test development environments including MS Visual Basic 6.0;
MS Visual Basic .NET; MS C# .NET; NI LabVIEW; NI LabWindows; and Agilent VEE.

Recommended PC configuration:
Pentium D

1G RAM

1.0 GHz Processor

CD Drive

USB 2.0 Port*

* The USB port or hub must supply 500 mA @ 5 V for each power sensor operation. Refer to the USB Considerations
section of this product manual to determine if your computer has a USB 2.0 port(s).

Installation Procedure
Install the Software

You will need the sensor with USB cable (supplied); a compatible computer with available USB 2.0 port; and the
software CDs (Qty 2). (Alternately, the application may be supplied on a USB flash drive).

Refer to the Quick Start Card (Windows XP or Windows 7) for the version 4.5 sw installation procedures.

Revision: 08/02/11
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3. Pulse Profiling Overview

Quick Start Guide and Additional Documentation

It is highly recommended that you start with the Quick Start Guide for the Pulse Profiling Application to quickly learn
the basics of instrument operation. This product manual can then be used as a comprehensive reference for additional
information. (Alternately, if you want to use the sensor simply as a CW or pulse power meter, refer to the LBXXXA
Quick Start Guide and Product Manual for the Power Meter Application).

Measurement Capability

The LB480A/LB680A are specifically designed for those applications requiring a time domain analysis of pulse and
other modulated signal formats. Both models use a repetitive under-sampling technique to reconstruct the input
signal. This results in an effective sample rate of up to 48 MS/s. Signals with modulation bandwidths up to 10 MHz can
be measured with a high degree of accuracy

The differences between the two models are frequency range coverage and noise floor. The LB480A is specified from
100 MHz to 8 GHz with a noise floor < -60 dBm for frequencies < 6 GHz. The LB680A is specified from 50 MHz to 20
GHz (18.6 GHz with Type N connectors) and has a noise floor of -40 to -45 dBm.

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 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 (PlIs)

Peak power (Pk)

Average power (Avg)

10. Crest factor (CF or CrF)
11. Overshoot (OvSh)

12. Droop (Droop)

13. On/Off ratio

CoNoOOA~WNE

The gates also provide three groups of canned 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)

Zeroing and Reference Power Calibration

The innovative design (patent pending) of the PowerSensor+™ does not require zeroing or power calibration before
use and there is no provision for zeroing or calibration.

Revision: 08/02/11
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4. The Elements of the Display Panel
Sensor Information
Toolbars

The main elements of the default display are shown below with no signal applied to the sensor. We will demonstrate
the features and functionality of the user interface in the following section of this manual entitled “The Toolbar
Functions”. The main elements of the display are:

= The Banner with sensor information
= The Toolbars
= The Dockable Windows (Panoramic Trace; Measurement Trace; Auto Measure; Results; CDF, CCDF & PDF)

The Banner at the top of the user interface indicates the model number of the power sensor, the unit address, and the
unit serial number. The Toolbars allow you to configure the sensor for any given measurement and provide for
housekeeping tasks. The Dockable Windows or panes give a visual presentation of the input signal to the sensor: The
top graph is called the Panoramic Trace and the bottom graph is called the Measurement Trace. You can highlight a
portion of the Panorama by clicking and dragging the cursor directly on the Panorama View. This highlighted time
segment will then appear in the Measurement View. This allows for a more detailed examination of the signal using
time markers and time gates. The Auto Measure pane allows you to make a comprehensive list of measurements with
a click of a button. The Results pane (inlay) allows you to manually setup the markers and gates for a given
measurement as we will demonstrate. The Results pane 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 Panorama
View (circled). The Results pane provides convenient access to the tools needed to manipulate the signal display in
the Measurement view. You can scroll left and right; zoom in and out; reset or highlight the span; and select the pointer
mode. The CDF, CCDF & PDF pane gives you some tools for statistical analysis - see Section 6. Statistics.

LB480A Pulse Profiling Application Addr: 80 SN: 088280 —fSEiEguiucIle)) Toolbars - Main fJ[24]

shown
Triggering & Delay Averaging & Filters Markers Display Control Display Options Print StorefRecall & Hell

Freq: 1GHz |Swp Time 1msec = Reflevel | Offset: OFf | Response:Off |RGEMEEECH | ID Sensor | Set Address | Exit s
p - > ~,

= : } .
/" Panoramic Trace | CDF, CCDF & PDRe_——————— —futoMeasure | Resutsmjm===="" b %
— B T — Dockable Dockable ==

i i | | /" Auto Measure”  Results | 4 b
windows windows | Start Measurement | Copy Data | L ORI —_
- €= 0+
Oz 4 ] =
= R | & | Reset HighlightSpan ~
Average_Power 0.000 dBm -m HLits ;J"I,N;;srﬁicaga;c —
Panorama View Crest_Factor 0.000 dB 77
Proce QU Peak= -58.168 dBm
10 dBIDiv =
L Duty_Cycle 0.000 % Pulse = -60.527 dBm
Fall_Time 0.000 nsec CIF= 10.206 dB
On_Off_Ratio 0.000 dB Avg= -68.374 dBm
Overshoot 0.000 dB DC= 0930%
Peak_Power 0.000 dBm = Markers
PRF 0.000 kHz ® Marker 1: Off
PRT 0.000 usec - Marker 2: O
e ————— & Marker 3: Off
// Measurement Trace | PUIse‘p?wer 0000 dBm # Marker 4: Off
= Pulse_Width 0.000 usec + Marker 5: Off

- Off e Rise_Time 0.000 nsec = Gates
ZUC n e
Dockable Power Level Gate A Off
window Gate 8: Off

: Gate C; Of
Measurement View Units per
division 10 dBIDiv

Automatic measurement
readings - click Start
Measurement

Gate D: Off
Gate E: O

Measurement description
- click on each above

Average_Power/

Returns the average power in dBm. Averge power is average
of the power contained in the first complete cycle.The first c...

The Dockable Windows can be repositioned to maximize the display areas. We will explain the docking features next
to allow you to manage the display presentation to your liking.

Revision: 08/02/11
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Dockable Windows

You can position any of the five dockable windows (or panes) anywhere on the panel using the docking feature. You
can also auto-hide a pane(s). We will demonstrate both in the following sequence. To activate the docking popup click
and drag the cursor from one of the dockable window tabs. Then select a position (top, bottom, center, right, left) on
the popup to place that display or pane on the panel.

We will demonstrate moving the Results pane over the Panoramic Trace in the next three screen shots: First, drag
the Results tab over the Panoramic Trace and hold until the docking popup appears as shown below. See how the
drop zone becomes highlighted. Now release the mouse on the center overlay position on the Panoramic Trace. Do
the same thing with the Auto Measure pane.

// Main [ Triggering & Delay I Averaging & Filters I Markers I Gates [ Display Control I Display Options I Print I StorefRecal

Click & Drag - El_@j

Results pane
Freq: 1 GHz | Swp Time 20 msec ~ Reflevel | Offset: Off | Response:Off |BlfEdEi==8 | ID Sensor | Set Address | 2

/" Panoramic Trace CDF, CCDF & PDF q4p //" Auto Measure 4 b
i -58.12 . | 5 easurement | y Data | J
3 ¥ ? 20 dBm —

. % Average_Power 0.000 dBm
2 Crest_Factor 0.000 dB
: Droop 0.000 dB
10 dB/Div | Duty_Cycle 0.000 %
— Fall_Time 0.000 nsec
On_Off_Ratio 0.000 dB
Overshoot 0.000 dB
Peak_Power 0.000 dBm
PRF 0.000 kHz -
PRT 0.000 usec D
Pulse_Power 0.000 dBm
Pulse_Width 0.000 usec
Rise_Time 0.000 nsec

20 dBm

10 dB/Div

Average_Power

s Returns the average power in dBm. Averge power is average
-80 dBm of the power contained in the first complete cycle. The first c...

20001
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You will see the following two screens with the Auto Measure pane first on top. Now click the Panoramic Trace tab to
put it on top and to see one way to expand the viewing area of the signal.

Click Panoramic Trace. BhS Application Addr: 80 SN: 088280 (=19

// to put on tOD Averaging & Filters Markers Gates Display Control Display Options Print Store/Recall & Help
’VFreq. n ~ Reflevel | Offset: Off | Response:Off |BGEMEEEEM| ID Sensor | Set Address | Exit
Panoramic Trace I CDF, CCDF & PDF I Results’f‘ Auto Measure ] 4 b
| Start Measurement | Copy Data | J
= (A1) Auto Measure and
B0 Results panes are in
Average_Power new p osition 0.000 dBm A
Crest_Factor 0.000 dB
Droop 0.000 dB
Duty_Cycle 0.000 %
Fall_Time 0.000 nsec
On_Off_Ratio 0.000 dB v

Average_Power

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

J/ " Measurement Trace 4p
v

ff Offset: Off, Resp: Off

20 dBm
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LB480A Pulse Profiling Application Addr: 80 SN: 08B280
/"' Main Triggering & Delay Averaging & Filters Markers Gates Display Control Display Options Print StorefRecall & Help
Freq: 1 GHz |Swp Time 20 msec ~ Reflevel | Offset: Off | Response:Off |BEEMEEEEE| 1D Sensor | Set Address | Exit

* PanoramicTrace | CDF, CCOF&PDF | Resuts | AutoMeasure |

20 dBrm
Panorama on top cet

10 dBIDiv

2000 us

/ Measurement Trace
h ff

20 dBm

10 dBiDiv

0 usec
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Next, drag the Measurement Trace tab over the Panoramic Trace and drop it in the center of the docking popup like
we just demonstrated. You will see the screen below with the Measurement Trace expanded even more with no

stimulus applied to the sensor.

LB480A Pulse Profiling Application Addr: 80 SN: 08B280
Main | Triggering & Delay ] Averaging & Filters I Markers I Gates I Display Control I Display Options I Print ] StorefRecall & Help ]

Freq: 1 GHz |Swp Time 20 msec ~ Reflevel | Offset: Off | Response:Off |BGEEMaE===8 | ID Sensor | Set Address | Exit [}
Panoramic Trace I CDF, CCDF & PDF I Results ] Auto Measur‘ev”'- Measurement Trace l

Offset: Off, Resp: Off
z 20 dBm
All five dockable window
tabs aligned

10 dB/Div

0 usec 2000 u

NOTE: You can also drag a docking tab onto the desktop (not shown). Double click on it or drag it back on the panel,
then position it as previously described. You can adjust the size of each pane by clicking and dragging along the
border areas as is typically done.
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Lastly, we demonstrate the Auto-Hide feature of dockable windows from the previous screen. Drag the Measurement
Trace tab down until the docking popup appears and drop it on the bottom Auto-Hide positioner as shown below.

L - - 3B 2¢ - [B]x]|
5 " Main | Triggering & Delay ] Averaging & Filters ] Markers ] Gates ] Display Control I Display Options I Print I StorefRecall & Help ] |
[Freq: 1GHz |Swp Time 20 msec ~ Reflevel | Offset: Off | Response:Off |BEEEZEEEM| ID Sensor | Set Address | Exit

“ Ppanoramic Trace ‘ CDF, CCDF & PDF I Auto Measure ] Results ] T 4 b |

20 dBm

Auto-Hide
positioner (1 of 3)

10 dB/Div

Drag Measurement Trace
tab down and drop here

0 usec 2000 usec/Diy

The Measurement Trace will move to the position indicated with Auto-Hide active as shown below. This means the
display is not pinned to the panel and you must point to the Measurement Trace tab to view it. Toggle the Auto-Hide
icon to turn this feature off or to pin the pane to the panel for continuous viewing.

Auto-Hide on (not 20 dBm
pinned to panel).
Click to toggle state

W |_
Tab present indicates
this display is not
pinned to the panel 10 dB/Div

Measurement Trace

NOTE: A docking tab must be pinned or, in other words, Auto-Hide must be off in order to move it to another location.

The next section of this manual covers the toolbar functions.The toolbars comprise the largest section of this manual.
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5. The Toolbar Functions
Display Control Toolbar (Pointer Control)

Results Pane

Zoom

Reset

Highlight (Mode)
Markers (Mode)
Gates (Mode)

The Pulse Profile Application is designed to be highly interactive using the mouse. The mouse pointer has three
modes of operation: Highlight, Markers and Gates . The Pointer Control (highlighted in yellow below) shows what
mode is active for cursor control. The default mode is Highlight. These controls are available from the Display
Control toolbar and in the Results pane for easy access. The screen below shows an arbitrary input to the sensor.
The mouse pointer is in Highlight mode and a section of the span on the Panoramic Trace has been highlighted.
This highlighted time segment appears as the bottom Measurement Trace to allow for closer examination. Again, the
Display Control toolbar mimics the same controls in the Results pane so you can readily tell what mode is active.
Highlight is used in conjunction with Markers and Gates to take measurements. These measurements will then be
displayed in the Results pane. The Trace Measurements in the Results pane will always indicate the Peak, Pulse,
CrF (Crest Factor), Average (power in the pulse), and Duty Cycle. You can expand or collapse the individual headers
in the Results pane. Notice that there is a short discription of each toolbar function when you hover over it with the

cursor.

LB480OA Pulse Profiling Application Addr: 80 SN: 088280
/7 Main Triggering & Delay Averaging & Filters Markers Gates” Display Control | Display Options Print StorefRecall & Help

& | & | Reset | Highlight Span ~ | Pointer Control [l HiLite || T Mkrs | [l Gates
|~ Panoramic Trace | CDF, CCDF & PDF | 4b _/ Results [ uto peasure A3k
{ = (=) U ()

—— ~ = = 20 dBm

N Click & Drag the | Highii Z

} cursorto hig%light o EpNge S et et
o Mode il HiLite | Fimkrs | il Gates

=l Trace Measurements
Peak = -21.301 dBm
Pulse = -21.568 dBm
CrF= 9.982dB
Avg = -31.282 dBm
DC= 10.570 %
= Markers
Marker 1: Off
Marker 2: Off
Marker 3: Off
Marker 4: Off
Marker 5: Off
tes
Gate A: Off
Gate B: Off
Gate C: Off
Gate D: Off
Gate E: Off

10 dB/Div

& E-B-E-

-80 dBm
100 usec/Div 1000 usec =

o
[

J,/ Measurement Trace‘/
r

BB BB B

20 dBm

10 dB/Div

Start time Stop time
of span of span
| -80 dBm

19.81 usec/Div B0
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The screen shots in this document use the following input to the LB480A sensor for demonstration purposes:

Carrier Frequency = 1 GHz
Modulation = ~50 kHz Pulse
Duty Cycle = ~10%

Pulse Width = ~2 usec
Power = ~-20 dBm

Sweep Time = 1 msec

Highlight Span

The Panoramic Trace and the Measurement Trace are designed to work in tandem to help the user identify and
investigate areas of interest easily and quickly. To view a portion of the Panoramic Trace in more detail you need only
select or highlight the portion of the trace in which you are interested. Refer to the screen shot below for the following
discussion. After selecting Highlight mode, you can select a span in either the Panorama or Measurement views by
dragging the cursor over the display. You can scroll, nudge or zoom in and out across the span or Reset it. You can
also highlight a specified percentage of the span from the Highlight Span drop down. Highlight Span allows you to
highlight a specified percentage of the sweep instead of pointing and clicking the cursor over the span. You can
precisely set the point in time to start the highlighted percentage of the trace using the Set Start menu selection.

LB480A Pulse Profiling Application Addr: 80 SN: 088280
/7 Main l Triggering & Delay l Averaging & Filters Markers Gates” Display Control Dij Pan, NUdge’ Z_Oom’ icall & Help
Reset, or Highlight a

& | & | Reset | Highlight Span ~ | Pointer Contral [l HiLite || T Mkrs | [l Gates percentage of the span
/" Panoramic Trace | CDF, CCDF & FOF | ;

00— >

Click & Drag to

iahli i 20 dBm
highlight a portion & | | —L
Reset |Hightlight Span ~
of the span : A
%
= Trace Measurs 2%
Peak = -2 5%
Pulse = -3
o CrF= 10| 10%
10 dB/Div i o
DC= 10 .
(= Markers 20%
[+ Marker 1: 25%
[#- Marker 2: 0%
[+ Marker 3: — —
[+ Marker 4: | SetStart.. |
usec N . = —— L | -80 dBm [+ Marker 5: OFf
0 usec e YT LA
[+ Gate A: OfF

d//-- Measurement Trace = T _
ff Offset: Off, Resp: Off Set Highlight @

20 dBm

Highlight Start

0.00{¢ usec

10 dB/D

-80 dBm
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You can highlight or select a portion of the trace using the following techniques:

1.

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.

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. This technique allows you to sequentially zoom in on a
small portion of the trace. The mouse pointer must be in Highlight mode.

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 understanding that:

a. If a portion of the trace is currently being viewed the highlight of the selected percentage will be centered on
the current area of interest.

b. If a portion of the trace is not selected then the percentage will be centered around the middle of the current
panorama trace.

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. Doing this in conjunction with the previous option allows you
to select a very precise portion of the trace.

Click the Zoom In or Zoom Out buttons. These buttons double or halve the current viewing area. These buttons
are available in the Results pane and in the Display Control toolbar.

Click the Reset button — this causes the entire Panoramic Trace to be made viewable in the Measurement Trace
window. In other words, resetting selects the entire Panoramic Trace.

Use the scroll and nudge controls in the Results pane. These controls allow you to scroll the area of interest left or
right. The nudge controls move the area one small step at a time.

Once you configure the input to your sensor it is helpful to practice using the highlight and the scroll/lzoom/nudge
controls to see the effect.
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Auto Measure Pane

Start Measurement
Copy Data

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 pane or window comes up by default next to the Results pane and is one of the
dockable windows which can be placed anywhere on the 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. Click Start Measurement 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. Click Copy Data to
copy the measurement results to the clipboard then paste it to your document of choice.

LB480A Pulse Profiling Application Addr: 80 SN: 08B280 Q@

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

Freq: 1GHz |Swp Time 1msec ~ Reflevel | Offset: Off | Response:Off |BEHEi===0 | ID Sensor | Set Address | Exit

_// Panoramic Trace I CDF, CCDF & PDF ] Auto Measure requires at least 2 Auto Measure [ Results ] 4 p
i two complete cycles of the | Start Measurement | Copy Data | |
Measurement Trace - Press (il —— —

Start Measurement to update =22V ]
Average_Power -27.075 dBm
Crest_Factor 7.569 dB
Droop 1.104 dB
10 dB/Div Duty_Cycle 9.998 %

Fall_Time 82.772 nsec
On_Off_Ratio 48.181 dB
Overshoot 0.277 dB
Peak_Power -19.506 dBm
PRF 49.997 kHz

1000 PRT 20.001 usec
Pulse_Power -19.799 dBm
Pulse_Width 2.000 usec
Rise_Time 87.495 nsec

20 dBm

10 dB/Div

Average_Power
Returns the average power in dBm. Averge power is average
of the power contained in the first complete cycle. The first c...

NOTE: The Auto Measure feature requires at least two complete cycles of the pulse to be viewable in the
Measurement Trace window.
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Main Toolbar

Frequency
Sweep Time
Reference Level
Offset
Response

The Main toolbar shown below allows setting of the measurement Frequency; Sweep Time; Reference Level and
Resolution; Offset and (frequency) Response. Again, the measurement frequency should correspond to the
incoming signal frequency.

Frequency Offset in dB

1.000[2 GH2 0000[% o8

-200 dB to +2§0 dB Set Address ‘158

_set

Units
) GHz [[] Enabled

—
/ ain Triggering & Delay Averaging & Filters arkers Gates Display Control Display Options Prini StorefRecall & Help

- %)
Freg: 1 GHz | Swp Time 1msec |z Ref Level | Offseé‘. Off | Responge:Off |RURMEEEE| ID Sensor | Set Address | Exit

7 Panoramic Trace [ coF, ccor &pm \ 4b 7 Results [ auto Measure | qap
(=) -

& | & | Reset! HighlightSpan ~

| Timkrs | [l Gates

2 Measurements

20 dBm

Reference Level & Resolution

Peak = -58.09
Dynamic Range/Resolutoin Reference Ldvel st Offset [d;‘:jnn _ ’Efse e -60.03021 CciiBBTn
. 3 x| | . ¥ | ErF= 10.157dB
) 1dB, 0.1dB/div (@ Preset Yalues :
> < 3 fivg = -68.248 dBm
— —l |
© 1048, 1dB/div o hdd Ceafl J b im0
© 2048, 2dB/div 2 % e —
arker 1:
O 30 dB, 3dB/div (O User Defined Ref Level Marker 2: Off
O 50 dB, 5dB/div "‘afkk:' 3 Og
arker 4: O
(%) 100 dB, 10dB /div arker 5: OFF
3
Late A: Off
Late B: OFf
Late C: Off
Late D: Off
Late E: OFf
[[] Enable Response

10 dB/Div

Lo st satnsdl o gD o satosstnandl g ditomt

NOTE: The reference level and resolution settings change the formatting of the data that is presented whereas offset
and response modifies the measured values.
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Setting the Frequency is essential to making accurate measurements. As with all power sensors, LadyBug 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.

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. This is a
physical limitation of all displays. However, the measured data has substantially more resolution. Accordingly, you
must zoom in to see maximum detail on a 10000 point trace. By providing a panoramic view, and a second potentially
more detailed measurement view, LadyBug enables you to see both the forest and the trees.

The resolution of the trace changes with the Sweep Time as shown in the table below. Normally this resolution would
be a serious and perhaps unacceptable limitation. However, LadyBug provides a delayed measurement capability.
This enables you to see small portions of data in greater detail long after a trigger has been acquired.

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

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 view and the Panorama view. The Resolution setting
apply only to the Measurement 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 annunciators are visible above and to
the right of the measurement grid.
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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. It 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.

Both Offset and 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.

Instrument Preset
The Inst Preset 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 with Option 004; 100 kHz without Option 004
Poles = 4 with option 004;1 with Optoin 004
Markers = All Off

Measurement Threshold = -55 dBm, On
Pulse Criteria = 6 dB (see Markers toolbar)
Gates = All Off

Display Font = Arial, 8 pts

Theme = Green

Grid =On

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
Set Address
Exit

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. The Set Address tool 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. The Exit button allows
you to close the application.
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Markers Toolbar
Normal 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 view. The value of each marker is
displayed in the Results pane. The value of the active marker is displayed in the upper left portion of the Measurement
view unless it is turned off — see the Meas Notation On/Off button under the Display Options toolbar.

LB480A Pulse Profiling Application Addr: 80 SN: 08B280
Main Triggering & Delay Averaging & Filters Markers Gates Display Options/” Display Control | Print StorefRecall & Help
& | & | Reset | Highlight Span ~ | Pointer Contral L HiLite ||TT Mkrs (| [l Gates

/" Panoramic Trace | CDF, CCDF &PDF |
=y = Select Markers =
; ; 0@ >

Mode 50 dBm
20 dBm - ‘
& | & | Reset| HighlightSpan ~
S HLLite | L mkrs] [l Gates

4P _// Results T Auto Measure ] 4 b

Select Markers

10 dB/Div Mode
Avg = -31.455 dBm
DC= 9.980%
2 |_I5-Markers
Click any to enter #1: -21.472dBm: 507,200 usec
Markers Mode & Marker 2: OFf
100 u iy 1000 usec & Marker 3: OFf
+ Marker 4: OFf

[+ Marker 5: Off
=I-Gates
+ Gate A: Off

’ — e L ST N .I“""“*w

LB480OA Pulse Profiling Application Addr: 80 SN: 08B280

/ Main I Triggering & Delay Averaging &Filters/; : Markers | Gates Display Options Display Control Print StorefRecall & Help

106|200y |30 408y |50 s |4 ||| ¥ || | almksOff | Measurement Threshold: -55 dBm | Pulse Criteria
4b _// Results I Auto Measure ] 4p

o

" Panoramic Trace |  COF} \cOF &PDF |

-
Selecting any Marker on
toolbar enters Markers
Mode

To manipulate (move or place) a particular marker the mouse pointer must be in the Markers mode. Because pointer
modes are changed quite often there are a number of ways to change modes as shown above. You can select the

Markers mode in four ways:

1. Inthe Results pane select the Markers mode icon.
2. Inthe Results pane click on any marker node. For instance, click the node labeled “Marker 1” to set the pointer

mode to Markers.
3. Under the Display Control toolbar select the Markers mode icon
4. Select the Markers toolbar and select any numbered marker button.
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Now select the Markers tab on the toolbar and click the down arrow on marker 1 to enter the setup as shown below.

There are five marker pairs (1-5) on the Markers toolbar. These same markers are available from the Results pane.
Each pair consists of a Normal Marker and a Delta Marker. Normal Marker is a single data point and appears above
the measurement trace. Delta Marker gives the differential value and appears below the trace. Markers are activated
by clicking on the number in the toolbar.

Set Position

You can set the marker position precisely in time by selecting Set Position from the marker drop down and entering a
specific value as shown below.

LB480A Pulse Profiling Application Addr: 80 SN: 088280
/7 Main l Triggering & Delay l Averaging &Filters// Markers | Gates Display Options Display Control Print StorefRecall & Help

* Gl 2O |30 |48~ |50 e | ¥ 4| V| & | | allmkrs Off | Measurement Threshold: -55 dBm | Pulse Criteria

Off tCDF & PDF ] 4 b s / Results I Auto Measure I 4p

[L Normal Marker N € O—T—@

Delta Marker N 20 dBm —

Marker 1 & | & | Reset| HighlightSpan ~
Set Position. :

active (*) s HLite [T vkrs| [l Gates

= Trace Measurements
Peak = -21.230 dBm
Pulse = -21.535 dBm
CF = 10,247 dB
Avg = -31.477 dBm
DC= 9.960 %
= Markers
M y | el -ou dbm Normal:
100 g wo 1 Delta Rel:
Delta Abs:
4 b [ Marker 2: OFf
[ Marker 3: OFf
[# Marker 4: Off
- Marker S: OFf
=I-Gates
Gate A: OFf
Gate B: Off
Gate C: OFF
Gate D: OFf
Gate E: Off

$ Mérker Position

Normal Mkr (usec] 20 dBm
506.800 &

+

[Eame e ey

10 dB/Div

502.4 usec

Only one marker can be active at a time although all five markers (or marker pairs) 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 display.

Once a marker is turned on (Normal or Delta) and the pointer mode is set to Markers, you click or click and drag on
the measurement area to position the marker. As you move the marker the notation in the upper left corner of the
measurement 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.
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Delta Markers

To use the delta function you position the Normal Marker at the desired point then select Delta Marker. You set the
Delta Marker (using the mouse pointer) in a manner similar to positioning the Normal Marker. Zoom and Scroll can
be used to more precisely locate the markers. The following two screen shots demonstrate first the Normal Marker
and then the Delta Marker functions.

First, Highlight a single pulse in the panorama as previously described. Next, select the Markers tab on the toolbar
and select Normal Marker from the Markers 1 drop down as shown. You can also right click on the marker tree in the
Results pane to access this drop down for each individual marker. Marker 1 will appear at center graticule in the
Measurement view. Expand the markers tree if it is not visible. Now click anywhere on the trace (the rising edge in this
example) to set the marker position. Notice that the marker value (power and time) is visible in the Results pane and
above the grid in the Measurement view (Mkr1).

~ LB480OA Pulsé jon Addr: 80 SN: 08B280
- g - > Markers | Print StorefRecall & Help

v Markers | Gates Display Options Display Control

R (= A e AR 7 2 N R | All Mkrs Off | Measurement Threshold: -55 dBm | Pulse Criteria
o | Off IcOF & POF ] 4> Results " Auto Measure ] 4r
Normal Marker 1\ B L AORRUSSOR 2

Delta Marker 5 20 dBm -
& | & | Reset| HighlightSpan ~

A HiLite [T mkrs| [l Gates
= Trace Measurements

Peak = -21.189 dBm

10 dB/Div Pulse = -21.521 dBm

Cf = 10.248d8 \\ Marker value ]

Avg= -31.437dBm | (Dight click to set state)
DC = 10.020 %

Set Position...

= Markers
=) Marker 1: Normal f
‘ | | | ok ‘ | | n .80 dBm Mormal: -21.523 dBm : 505,800 usec
0 usec 100 usec/Div 1000 Delta Rel: Off
o Delta Abs: OFf Off
/" Measurement Trace | - Marker 2: OFf | Narmal Marker
F = + Marker 3: Off
: = = — + Marker 4: OFF Delta Marker
50 dBm
20 dBm % Marker 5: OFf > o
Set Position...
=I-Gates
Marker value + Gate A: OfF
+ Gate B: Off
+ Gate C: Off
y + Gate D: Off
1 + Gate E: OFf

k\ 10 dB/Div

b

" Point & Click

-80 dBm

NOTE: Only one marker can be active at a time. The active marker will have an asterisk (*) before its number in the
Markers toolbar. The marker tree in the Results pane will not show the active marker.

The Delta Marker function is demonstrated next from this same screen shot.
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Now select Delta Marker from the Markers 1 drop down shown below and click anywhere on the trace (the falling
edge in this example) to position the second element of the marker pair. The annotation in the Results pane will now
indicate the differential marker 1(Delta Relative) value in time and magnitude as well as its absolute value (Delta
Absolute). Also, the relative marker value will appear above the grid on the measurement view (DMk1). Follow this
same process to setup the other markers. You can setup all the markers in either mode (Normal or Delta) but only one
marker can be active at a time. Simply click on the marker to activate and read its value. You can also read the
measured value in the Results pane. While the Delta Marker is convenient for measuring the time between two points
(pulse repetition time, pulse width, etc.) it can also be used to measure frequency. As the delta marker is moved you
will notice in the Results pane the inverse of the time (frequency) is also reported: So if you placed the normal marker
on one pulse and the delta marker on the next adjacent pulse you could read the PRF (pulse repetition frequency).

LB480A Pulse P ng Application Addr: 80 SN: 088280
/ Main l Triggering & Delay l Averaging & Filters, Markersi Gates Display Control l Display Options Print I StorefRecall & Help

*q x;vl‘ 20y |30y |48~ S50 e 4| ¥ || ¥ & | | almks Off | Measurement Threshald: -55 dBm | Pulse Criteria

o Off |coF &poF | 4> Results | AutoMeasure | ap
= Normal Marker

| Delta Marker N 20 dBm
— A5 =

Set Position...

(o)) >
& | & | Reset HighlightSpan ~
A HLite [T mkrs| [l Gates

=l Trace Measurements
Peak = -21.233 dBm

10 dB/Div Pulse = -21.518 dBm
CrF = 10.202d8 Delta value, relative
e and absolute, in
s st magnitude and time
2
| | ‘ 80 dBm Normal: -21.487 dBm : 505,800 usec
7100 usec ; 1000 usec DeltaRel: -0.044dB: 1,800 usec (555.559 kHz)
Delta Abs: -21.532 dBm : 507,600 usec
+ Marker 2: Off
™ = - = +-Marker 3: Off Off
20 dBm : u::z: ; g:: Normal Marker
= Gates I Delta Marker I
Delta value +- Gate A: OFf 3 = T
3 Gate B: OFf Set Position... |
+- Gate C: OfF ﬁ
+ Gate D: Off
+ Gate E: Off You can also right-click on

1 . Markers in the Results pane
/ﬁ— 10 dB/Div to select Delta Marker

&

Point & Click

-80 dBm

NOTE: You can highlight in the Panorama view without switching modes. However, if you attempt to highlight in the
Measurement view while in a different mode (Markers or Gates) you will affect the positioning of the individual
markers or gates.

The marker search feature is covered next in additon to the remaining toolbar controls.
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Marker Search

The marker search tool shown below allows the active Normal Marker to automatically jump to minimum or maximum
peak value or directional peak value. Also, the center of the measurement display can move to the active marker
position. Hover over the arrows for a description of each action.
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EXAMPLE: We have moved the dockable Measurement Trace pane for better viewing in the next screen shot to
demonstrate the Center trace on marker function. Notice the marker 1 position in time before we click the

corresponding button.
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10 dB/Div

| -80 dBm

NOTE: The marker search will be affected by continuous waveforms whose pulse characteristics vary in amplitude so
as to cause the search to jitter on instantaneous peaks. You can stablize the trace may switching to single trigger.

Refer to the Triggering & Delay toolbar for setting the trigger source.
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Now click Center trace on marker on the toolbar and look at the screen below to see the result. Notice the time scale
has shifted and the marker is at center graticule on the display.
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All Markers Off

The All Mkrs Off button on the toolbar does just that and resets all the markers 1-5. You will lose marker positioning if
you click this button.

Measurement Threshold

The marker search tool works in conjuction with the Measurement Threshold function shown below. The
Measurement Threshold sets the minimum value of the peaks considered by the marker and gate search algorithms.
The Measurement Threshold 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.
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EXAMPLE: Set Measurement Threshold to -20 dBm. Setup a normal marker on top of the pulse. Click Marker to
next peak right and notice the active normal marker requires the threshold value to be met before it will search for the
next peak. Since our signal is below -20 dBm it will not move. Set the marker threshold back to the default value (-55
dBm).

Pulse Criteria

Pulse Criteria is used to define the beginning and the end of a pulse. More precisely, pulse criteria defines the edges
of the positive portion of the entire pulse. The pulse criteria is relative (or added) to the measurement threshold if
threshold is enabled. The pulse criteria is relative to the noise floor if threshold is disabled: For example, if the
threshold is -55dBm (default) and the pulse criteria is 6 dB, then the resultant level is -49 dBm. This means that the
signal level must exceed -49 dBm before the start of a pulse is considered to have occurred. It also means that the
level must subsequently fall below -49 dBm to define the end of a pulse. The area between the rising edge and the
falling edge defines the outer edges of a pulse.

Pulse Criteria is used to define that portion of the total trace that is to be considered part of a pulse. While this
measurement is useful and necessary it is not sufficient to make pulse measurements. We still have to analyze the
pulse to define the pulse top. For this we must discover the points on the rising and falling edges that are 3 dB down
from the pulse top.
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With these additional calculations we now have sufficient information to make proper pulse measurements. We can
calculate the peak, droop, pulse power, and pulse width. These pulse measurements often represent a starting point
for other measurements such as PRFand PRT. The Pulse Criteria dialog box is shown below with the default value of
6 dB.
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NOTE: The Pulse Criteria definition stated above applies to data used in both marker and time gated measurements.
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Gates Toolbar
Measurement Description

Time gates allow the complete characterization of the incoming signal. Five time gate pairs (A-E) are available and
each gate pair has its own toolbar. Just as the manipulation of markers required the pointer mode to be in Markers
mode, the manipulation of gates requires that the pointer be in Gates mode. Just like markers, a gate must be active
for you to move, relocate or measure using that gate. Click close to one end point then you can move it over the entire
span. The sensitivity of the LB480A is such that it can measure a 325 nsec pulse at -55 dBm (or lower) with a PRF up
to 250 kHz.

Below is a general gate positioning diagram that shows where to place the gates for the various measurement types.

F————> Pulse Width

Pulse Power

Pulse Repetition Time
Rise Time & —Pulse Width<— Pulse Repetition Freg
Overshoot — e — =—Fall Time  F>Droop< Pulse Power Duty Cycle

Mgl || ot Wl VR0 R VO S Y W

Notice that if several pulses are within a gate (pulse width, pulse power, PRT, PRF and duty cycle for example) the
measurements will consider only the first pulse period. 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. When making a rise time measurement the right gate marks the measurement peak. This also applies
for fall time measurements except the left gate determines the peak. When measuring pulse droop, the 5%
immediately following the left gate and the 5% immediately preceding the right gate are used for the measurement. For
other measurements, the algorithm searches for the pulse (starting with the right gate) and then eliminates non-
essential data.

A brief description of every measurement follows. After the list of measurements there are some measurement
examples that guide you through the gate setups.

Revision: 08/02/11
33




Models LB480A/LB680A USB PowerSensor+™
Product Manual PPA (Pulse Profiling Application)

Rise Time

Returns the time required for the signal to rise from the 10% level to 90% level. The left gate determines the start of
data. The right gate marks the highest point to be considered. The resultant measurement is the time required to
increase in amplitude from 10% to 90% of the amplitude defined by the right-most gate.

Fall Time

Returns the time required for the signal to decrease from a 90% level to a 10% level as defined by the placement of
the left-most gate. The right gate defines the end of data for this measurement.

Pulse Width

Returns the width of the pulse. The width of the pulse is the time for a signal to rise to within 3 dB of the top of the
pulse then fall 3 dB below the top of the pulse. The left-most gate defines the start of data and the right-most gate
defines the end of data. The gates must be positioned as described below:

o The left-most gate must follow a positive going edge
o The right-most gate must be preceded by one or more subsequent falling edges

The measurement first finds the first rising edge. The measurement then finds the first falling edge following the rising
edge. The measurement then determines the time between the first rising edge and the subsequent falling edge. All
other data is ignored.

Pulse Repetition Time and Pulse Repetition Time

PRF and PRT are the inverse or reciprocal of one another. Taking the reciprocal then of PRT is sufficient for
determining PRF. PRT starts much like the pulse width measurement by searching for a rising edge except that the
gates for a PRF (and PRT) measurement must include at least one complete, uninterrupted cycle. Therefore:

o The left-most gate must follow a positive going edge
o The right-most gate must follow one or more subsequent falling edges and at least one rising edge

Specifically, if the left-most gate intersects the top of a pulse, the data used to make the measurement will commence
with the subsequent rising edge. The PRT is the time between the first rising edge and the second rising edge.

Duty Cycle

This measurement returns the percentage of on time during a selected cycle. The gates for a duty cycle measurement
must be positioned with exactly 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

This measurement reports the average power of all samples between the rising and falling edges. In this case the gate
must be positioned exactly like Pulse Width measurements. The average of all samples between the rising and falling
edges is reported.

Peak Power

This measurement reports 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
This measurement reports the average of all power between two gates. There is no requirement for a rising or falling
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edge anywhere within the measurement window as defined by the gates.

Crest Factor

Crest factor is the difference between the peak power and the average power in any measurement window defined by
gate edges. This measurement proceeds by first taking a peak power measurement, then an average power
measurement. Then the measurement takes the difference between the two measurements and reports the result.

Droop

Measures the slope of the top of a pulse. The measurement is very sensitive to gate positions. Droop calculates the
average power of the first 5% the samples following the left gate then takes the average of 5% of the samples
immediately preceding the right gate. The difference between the two is droop in dB.

Overshoot

Reports the difference between the highest point between a rising edge and a pulse top. The position of the gate for
overshoot measurements are identical to the positioning of the gate for rise time measurements.

Power Set

Returns a series of three measurements. These measurements are pulse power, peak power and crest factor for a
selected gate.

Time & Frequency Set
Returns a pulse width, PRT and PRF measurement for a selected gate.

Mixed Set
Returns a peak power, crest factor, pulse width and PRF measurement for a a selected gate.

Set Position

The Set Position selection on the measurement list shown below allows you to precisely set the gate end points — just
like for markers. Here we access the list from the Results pane and not the gates toolbar.
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Making a Gated Measurement

The following sequence of instructions demonstrates how to setup the gate(s) based on the example input used for
markers:

First, Highlight a single pulse in the panorama as previously described. Zoom in and scroll left/right to get the pulse
centered as shown below. Select Gates on the toolbar. All gates (A-E) should be off. Left-click on the Gate A drop
down in the toolbar to show the list of measurements and pick Pulse Width. Alternately, you can right-click on the gate
in the Results pane and make the measurement selection.

The gate pair will appear at center graticule in the Measurement view as shown below. An active gate will have an
asterisk (*) in the toolbar and it will be underlined and appear slightly larger in the display.

LB480A Pulse Profiling Application Adr: CY soiect Gates
s Main Triggering & Delay Averaging & Filters Markerg/ Gates i Print StorefRecall & Help
*Gate & |Pulse Width »|| Gate B Off ~ | Gate C Off ~ | GateD Off - | Gate E Off ~ J‘AII Gates Off

/" Pan Mot Set l 4P 7 Results I Auto Measure ] v

Rise Time o (=) ()
Fall Time 20 dBm = =

9\ | Q\ | Reset | HighlightSpan ~

Fulse Width Bgrus vy |
[ JLHite | Timkes [ Gatessmm ~ Mode i
e

Pulse Repetition Time
=l Trace Measurements

Pulse Repetition Frequency - Peak = -21.222 dBm
| Pulse = -21.520 dBm
CrF = 10,200 dB
Avg = -31.422 dBm
DC= 10.060 %

Duty Cycle

Pulse Power
Peak Power

i | (= Markers
Average Power ‘ ‘ ' # Marker 1: Off Right Click on
Crest Factor ‘ E :a'kkzr 2’ gg gate to see list of
1000 - Marker. a;
Droop o Marker 4. 0ff | Measurements
Overshoot + Marker S: OFf
=I-Gates /A
Power TR At SR Gate A: Pulse Width
l-:lWe A 20 dBm WBEgH Iz Off
Time & Frequency L R =
Pk, CrF, PW, PRF Stop: 506,600 138 LITe
% #- Gate B: Off Fall Time
Set Position + Gate C: OFF | T
# Gate D: Off - Iy
ar 4 Gate E: OFf Pulse Repetition Time
Pulse Repetition Frequency
Duty Cycle
Pulse Power
Peak Power
Average Power
Crest Factor
-80 dBm Droop
Overshoot
Power Set
Time & Frequency Set
Pk, CrF, PW, PRF
Set Position

NOTE: You can always highlight the span if you drag the cursor over the Panorama view (or select a highlight span
percentage and start time) even if you are in markers or gates mode. To highlight in the Measurement view you must
be in the highlight mode. If you do not switch to highlight mode before clicking/dragging in the Measurement view you
may inadvertently reposition markers or gates.
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Now click to the left and right of the gate pair to set the gate end points as shown below. The measured value will
appear in the Results pane under the gate and above the grid in the Measurement view. Notice that if the gate is not
expanded you will see a measurement summary next to the gate node. You click on a gate to make it active. An
asterisk (*) indicates the active gate and only one gate can be active at a time. The drop down menu on each gate
shows the selection of measurements that can be made or, right-click on the gate in the Results pane. A dashed line
(--.--) will appear if the gate cannot take a measurement or is not set. Adjust the gate end points accordingly to get a
reading. A complete cycle of the incoming signal must be gated for periodic measurements such as duty cycle and
frequency; and pulse width measurements must be at or below the 3 dB points (see the measurement description
above). Notice that the measurement result does not change as long as an entire pulse is selected. That is, if you
move the left gate closer to the left edge of the display the measurement result remains unchanged.
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Pictured below is an example of all gates on and each taking a measurement: Peak Power, Pulse Width, PRF, Droop,
and Duty Cycle. Again, you activate a gate by clicking on it then setting its position as previously described. Finally,
you can switch between these two modes of operation (gates and markers) to position markers within gates and gates
within markers.

You can compare these manual measurements with an automatic measurement. Be sure that there are at least two
pulse cylces in the Measurement view. Now select the Auto Measure pane and click Start Measurement.
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NOTE: You can always highlight the span if you drag the cursor over the Panorama view (or select a highlight span
percentage and start time) even if you are in markers or gates mode. To highlight in the Measurement view you must
be in the highlight mode. If you do not switch to highlight mode before clicking/dragging in the Measurement view you
may inadvertently reposition markers or gates.
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Canned Measurement Example

Shown below is Gate A measuring Pulse power, Peak power and Crest Factor by clicking on the Power Set from the
choice of three canned or group measurements. Right-click on the gate to see the measurement list or click the down
arrow on the toolbar.
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NOTE: You can always highlight the span if you drag the cursor over the Panorama view (or select a highlight span
percentage and start time) even if you are in markers or gates mode. To highlight in the Measurement view you must
be in the highlight mode. If you do not switch to highlight mode before clicking/dragging in the Measurement view you
may inadvertently reposition markers or gates.
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Triggering & Delay Toolbar
Internal Auto Level Trigger

Various triggering methods are provided from this toolbar. The 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).

All trigger modes can use positive or negative Edge triggering as well as Cont (continuous) or Sngl (single) sweep.
The trigger Delay function (up to 10 msec) must be enabled/disabled from the delay window as shown below. The
standard LB480A power sensor has External TTL input/output connectors labeled TI/TO (SMB-male). See the trigger
limits in the specifications section of this document (or the LB480A data sheet) to employ the External TTL trigger
capability utilizing the trigger connectors on the sensor body.
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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. Shown below is an example of a complex waveform being measured using
internal triggering (AM = 90%, 1 kHz).

LB480A Pulse Profiling Application Addr: 80 SN: 08B280
/ Maip Triggering & Delay Averaging & Filters Markers Gates Display Control Display Options Print StorefRecall & Help

Trg Src: Int Auto ~ | | Edge i | Cont ~ | | Delay: Off | Trg Out ~
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: *O=—0-@ >

9\ | é\ | Reset| Highlight Span v
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I=) Trace Measurements
Peak = -16.040 dBm
Pulse = -17.127 dBm
CrF = 14,091 dB
Avg= -30.131 dBm
DC= 3.540%
= Markers
[+ Marker 1: OFF
Marker 2: OFf
Marker 3: Off
Marker 4: Off
Marker S: OFf
- Gates
R [+ Gate A: Off
|/ Measurement Trace 4p Gate B: OFF
h ff Gate C: Off
Gate D: Off
Gate E: Off

20 dBm

10 dBIDiv

R A N

&

20 dBm

+
[+
+
+

10 dB/Div

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.
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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 as shown below. 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.

All trigger modes can use positive or negative Edge triggering as well as Cont (continuous) or Sngl (single) sweep.
The trigger Delay function (up to 10 msec) must be enabled/disabled from the delay window as shown below. The
standard LB480A power sensor has External TTL input/output connectors labeled TI/TO (SMB-male). See the trigger
limits in the specifications section of this document (or the LB480A data sheet) to employ the External TTL trigger
capability utilizing the trigger connectors on the sensor body.

LB480A Pulse Profiling ApESeg i iIIcl: 80 SN: 08B 280

Mai_p'"- Triggering & Delay '

Trg Src: Int Mnl '|| TrgLvl: -45 4y

Internal &uto Level 3
Internal Manual Level

A -+ (5
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I 4
negative edge IR R | R | Reset|
trigger AL HiLite | ﬁ_@
Peak = -3l
Pulse = -21
CrF = 10.?
Ava= -31.%
DC= 10.03
+- Markers
=l Gates
= Gate A: QF
Meas: -,
Start:

-3B0IE g ‘ Stop:
ot 7] Enabled L e

Select trigger
source

r A
Delay ifysec

Trigger Level [X]

Manual Trigge el
Aol Ty Keve 0 to 10000 usec (or 10 msec)

Aoy

ff

10 dB/Div :‘:’r:
L_ox_J [ Concel Must enable Loc J oot | Ston!

for functionality = Gate C: OF

Meas:

Start:
Stop&fg
= Gate D: 4
Meas:
Start: %

) f.\ Mﬂ—s‘..%o-w‘:

e, Y

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.
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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.

All trigger modes can use positive or negative Edge triggering as well as Cont (continuous) or Sngl (single) sweep.
The trigger Delay function (up to 10 msec) must be enabled/disabled from the delay window as shown below. The
standard LB480A power sensor has External TTL input/output connectors labeled TI/TO (SMB-male). See the trigger
limits in the specifications section of this document (or the LB480A data sheet) to employ the External TTL trigger
capability utilizing the trigger connectors on the sensor body.
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/ Main"'v- Triggering & Delay | i = =5 j i i i StorefRecall & Help
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T, me )
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DC= 10.03
R ST ) elay ihysec +- Markers
Trigger Level s 5 Gates
& = Gate A
Meas: ~
Start:

Stop:
[#] Enabled = Gate B: ﬁ
10 dB/Div Mleos:

. Start:
Must enable Lok ][ concel ] Stop: j
for functionality = Gate C: Of J

Select trigger
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0 to 10000 usec [or 10 msec)

Meas:
Start:
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= Gate D: 4
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Start: %‘
Ve o

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.

Revision: 08/02/11
44




Models LB480A/LB680A USB PowerSensor+™
Product Manual PPA (Pulse Profiling Application)

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 (labeled TO). 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.

LB480A Pulse Profiling ApEEEeg L (ICTSE: 80 SN: 08B280

or single swee
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Averaging & Filters Toolbar

Auto Reset
Manual Reset

Averaging refers to trace averaging and this tool is used to set the number of traces that are averaged from 1 to 100.
The default state is 10 averages with automatic reset enabled. It takes 0.3 — 1.0 msec to collect one buffer of data. The
number of averages or buffers is selected from the drop down shown below. There is provision for automatic or

manual averaging reset.

LB480A Pulse Profiling Application Addr: 80 SN: 088280
/ Main Triggering & Delay '/ Averaging & Filters Markers Gates Display Control Display Options Print StorefRecall & Help

Averaging: Auto Reset ~ (10 Iv AvgReset | Filter - LJPoIes One Pole =
Panoramic Trace »U e L;‘rrr\lll—:)e;’ D\;‘trace ave;a'ges ] q4p ,/)’- Results 1 Auto Measure l 4 b

D U R
PRl A | & | Reset| HighlightSpan ~
[l HiLite | i wkes | [l Gates

=) Trace Measurements ~
Peak = -21.470 dBm
Pulse = -21.613 dBm
CrF= 9.860dB
Avg = -31.330 dBm
DC= 10,500 %
= Markers

o el uT—| PN e g

2sp: Off

Auto Reset triggers an averaging restart when the trace changes are pronounced (it assumes a new signal is being
examined). Manual Reset makes this function discretionary for the user. Shown below is an example of averaging
OFF compared to averaging set to 10 and the effect. Increasing the number of averages increases the measurement

time.

10 dBm/Div 10 dBm/Div

Averaging ON (10)
reduces noise floor

Averaging OFF

-80 dBm -80 dBm

200 usec

200 usec
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Filter

The Filter drop down allows you to select an appropriate video bandwidth depending on your measurement needs.
The default value is 10 MHz if you have option 004. If you do not have option 004 then the default (and only value) is
100 kHz. (Filter selection: 100 kHz, 200 kHz, 300 kHz, 500 kHz, 1 MHz, 2 MHz, 3 MHz, 5 MHz, 10 MHz).

Both averaging and filtering help reduce the noise floor. Below about -53 dBm you may need to use a combination of
averaging, filtering (Option 004), and the standard external triggering capability to get satisfactory measurements.
External triggering has the advantage of triggering on demand and is not level dependent.

There are trade-offs involved when using averaging. Increasing the number of averages maintains wave shape but
decreases responsiveness or how quickly the trace is updated. Likewise, 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.

The following grahics illustrate measuring a low level signal with Filter set first to 10 MHz and then the same signal
with Filter set to 200 kHz; in both cases averaging is set to 10. Notice the pulse becomes more discernable from the
noise when the Filter setting is reduced in this instance.

LB48BOA Pulse Profiling Application Addr: 80 SN: 088280
/ Main l Triggering & Delay, fa Averaging &Filters l Markers Gates Display Control Display Options l Print Store/Recall & Help
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=l Trace Measurements
Peak = -49.895 dBm
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+ Marker 2: Off
+ Marker 3: Off
+ Marker 4: Off
+ Marker 5: Off
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+ Gate A: Off
Gate B: Off
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Gate D: OFF
Gate E: Off
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s Main Triggering & Delay - = Averaging & Filters [ Markers Gates Display Control Display Options Print Store/Recall & Help

Averaging: Auto Reset ~ 10~ AvgReset |Filter 200kHz ~ | Poles One Pole -

/" Panoramic Trace CDF, CCDF & PDF ] 4P ,f'-- Results [ Auto Measure ] 4 b

(=) U ) >

7 )

0dBm

& | & |Reset HighlightSpan ~
A HiLite [ mkrs| [l Gates

= Trace Measurements
Peak = -55.630 dBm
10 dBIDiv Pulse = -56.980 dBm
OF = 7.262dB
Avg = -62.893 dBm
DC= 12,990 %
= Markers
#1: -56.115dBm : 488,500 usec
+ Marker 2: Off
+ Marker 3: Off
+ Marker 4: Off
+Marker 5: Off
= Gates
+ Gate A: Off
+ Gate B: OFf
Gate C: OFF
Gate D: OFf
Gate E: Off

100 dBm

0dBm

- B B

10 dBIDiv

-100 dBm

NOTE: The Filter and Poles selections are only active with LB480A Option 004. Otherwise the selections will be
inactive and set to 100 kHz and one pole.
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Poles

The Poles drop down allows selection of one, two or four filter poles as shown below. The default value is four poles
with option 004 and one pole without option 004.

LB4BOA Pulse Profiling Application Addr: 80 SN: 08B280_

/7 Main Triggering & Delay ~~  Awveraging & Filters | Markers | Gates | Display Control Poles 1,24 StorefRecall & Help
Averaging: Auto Reset ~ 10 = AvgReset | Filter = ~|| Pales One Pole
P ic Ti CDF, CCDF & PDF/ I N 4 b R It Auto Me 4 b
S autes e I & easuremen 100 kHz Selects a bandpass filter cutoff frequency i [ e ]
200 kHz =)0 @
300 kHz Lyl -
500 kHz & | & | Reset| HighlightSpan ~
1 MHz [l HiLite | 7ivikes | il Gates
IMIH. 1
g MH; > (=) Trace Measurements ~
Filter Peak = -21.491 dBm [
- Pulse = -21.636 dB
selections C‘:Fse= 9.987 dB "
Avg = -31.477 dBm
DC= 10,200 %
= Markegs
"\r-w}"‘\-w L SRw DRy s ]

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).

NOTE: The Filter and Poles selections are only active with LB480A Option 004. Otherwise the selections will be
inactive and set to 100 kHz and one pole.

Uncalibrated Measurement Message

You will see the popup 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.

LB480A Puls=DRs=atilime fnolicatioa Add.. 20_cA_288)80
Out of Cal - Sweep Time, Filter, P... @
/7 Main | Triggering| Display Options Storef/Recall & Help
R Z This combination of sweep time, filter cutoff
gyaracing. Off 0 frequency and poles yields uncalibrated - ;
Panoramic Trace r measurements. This applies especially in the 4P / Results Y Auto Measure -
first half of the trace -

(=) ) >
To resolve this issue take one or more of the - - ; %
following actions: U v dBm & | & | Reset| HighlightSpan 'i

" ‘!_
JHiLite | JLMkrs| [ Gates :..
[=- Trace Measurements

Peak = -42.013 dBm
. j leu»t
'~ Pylee =

1. Increase sweep time
2. Increase filter cutoff frequency
3. Decrease the number of poles

If you do notwish to see this message again
check the box.

Do not show this message again this session
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Display Options Toolbar

Marker Color & Size
Gate Color & Size
Display Font

Results Font

Display Colors
Themes

Grid On/Off

Meas Notation On/Off
Exit

Select the display preferences from this toolbar as shown below — color, size, opacity, theme, etc. You can adjust the
visual presentation as well as turn the grid and measurement notation on and off. You can also Exit the application
from this toolbar.

LB48OA Pulse Profiling Application Addr: 80 SN: 088280
Display Contrcj/ d Display Options | Print StorefRecall & Help

Marker Color & Size | Gate Color & Size | Display.font | Results Font | Display Colars ~ | Themes - | Grid On/Off | Meas Natation On/Off | Exit

Main Triggering & Delay Averaging & Filters Markers Gates

Panora)(cTrace I CDF, CCDF&I&F/’ Measurement Tratem] Results [ Auto Measure ] 4 p
€« O—0—FH >
& | & | Reset| HighlightSpan ~

Marker Definition

Fork style: Size: o
le Markes(s) Matker Definition " G - [—Tg IJ'.L'.HILItE | T Mkrs | ﬂGates
— i ‘
Markes 2 Style ' Sokd Triangle m e e na [_cTel' = Trace Measurements ~
Markes 3 ) O Aol Navrow Bokd 12 Peak = -21,505 dBm [
Marker 4 Size  Dynamic (default) O Bock Antiqua Boid Itase 14
Marker 5 {; Bookman 0K Style 16 Pulse = -21.661 dBm
((coo ) NN 0 kil ot g » 9 CF= 9.948 d:
Avg = -31.453 dBm
: e LI DC= 10.320 %
| Marker Notati B o
[ Mo Moo [ Strkeout [ 5 Markers
initi CJUnderios i +- Marker 1: Off
Gate Definition ez :
s +- Marker 2: Off
Selected Gate(s) Gate Defirdtion (Selected gates) :vw" Z + Marker 3: Off
ks :
Gole B Line Style | Soiid Line v 2 Mafﬁ’ 4. 0::
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Print Toolbar

Panorama Display

Measure Display

CDF, CCDF and PDF Display
Print Black & White

The Print toolbar allows you to print either the Panorama Display, Measure Display or the statistical displays
separately as shown below. The printout will include all the marker and gate values. You can select full color or black
and white by checking the box.
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Display Options/”  Pr int

Markers StorefRecall & Help

Display Control

Triggering & Delay Averaging & Filters
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Gate #4 Off
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Store/Recall & Help Toolbar

Store Register

Recall Register
Store as Name

Recall as Name
Help

About

The Store/Recall & Help toolbar allows you to store and recall up to 10 measurement states as shown below.
Additionally, you can store/recall to file by name. The Help tab will provide product documentation. The About tab will
show the software, driver and firmware revisions.

/7 Main Triggering & Delay Averaging & Filters Markers Gates Display Control Display Options Print/” Store/Recall & Help |
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B LB480A Pulse Profiling Application [~
Register 18 Application Version: 3.0.0.18486
[ Driver Version: 20302

(1ta10) Firmware Version: 1.28 07/08/08

"Reca | Named State @@‘Jﬁ'

Copyright® 2008
Ladybug Technologies LLC
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= Gate B: Off
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Meas:
Start:
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My Computer Meas:
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My Network
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6. Statistics

Setup & Control

CDF
CCDF
PDF

The tab shown below provides a dockable window for the statisitical analysis of the signal trace. The tool allows for
three presentations from the Setup & Control dialog box: The CDF (Cumulative Distribution Function) display shows
the probability that a signal is below the average power level.

3 LB480A Pulse Profiling Application Addr: 80 SN: 088280

/7 Main [ Triggering & Delay Averaging & Filters Markers [ Gates Display Control Display Options Prin;/‘ Store/Recall & Help |

Store Register | Recall Register | Store as Name | Recall as Name | Help | about

Panoramic Tracg/x CDF, CCDF & PDF { Measurement Trace ] Results l Auto Measure ] 4 b

Setup & Control
O CoF
) CCOF

® POF
Resolution (dB) (0.5 v

Data Source |Panoramic Trace v

Minimum Pwr {db) |-60 i
Maximum Pwr (dB) |-20 o
Mum Data Sets 103
Run Count: 0 Click or Drag to
hide Setup &
[ Cancel ] [ stat | Control

The 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. The PDF (Probability Density Function) is shown above from our prior
demonstration with a specified input to the sensor. There is provision for entering the resolution; data source (trace or
gates); minimum and maximum power; and number of data sets or runs with counter.

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.
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7. Errata and User Updates — by date

Subsequent revisions to the user interface and other product changes are listed in this section by date. Periodically
these changes will be incorporated into the body of the manual by revision date (MM/DD/YY). Meanwhile, you can
check for any interim updates by downloading the product manual from the website. The latest software and
documentation are available for download from the company website - see the Contact Information section of this
manual.

Rev Date: 02/05/09
1. Update all graphics and feature content to current design (Application Version: 3.1.0.34470).

Rev Date: 02/09/2011
1. Add LB680A and update graphics and feature content to current design (Application Version: XXxXxx)
Rev Date: 08/02/2011

1. Add reference to version 4.5 software and Windows 7 support.
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