LB480A Model USB PowerSensor+™

Quick Start Guide PPA

Revision: Preliminary 02/05/09

Quick Start Guide for the

PULSE PROFILING APPLICATION

MODEL LB480A

Lady$Bug.

TECHMNOQLOGIES LLC




LB480A Model USB PowerSensor+™
Quick Start Guide PPA

1. Introduction

This document provides information to install and quickly start using your PowerSensor+™. You will need the sensor
with USB cable; a compatible computer with available USB 2.0 port; and the software CDs (2). (Alternately, the
application may be supplied on a USB flash drive).

There is one media labeled Pulse Profiling Application Installation and the other is labeled Power Meter
Application Installation. The LB480A is capable of running either application depending on your needs. The
installation is essentially the same process for both applications. However, this document will address the Pulse
Profiling Application specifically. Pulse profiling is a more powerful and interactive tool that allows for the complete
characterization of a modulated signal. The Power Meter Application is a more straight forward presentation. It is
intended to emulate a traditional power meter. It provides basic CW measurements as well as modulation
measurements including pulse power, average power, peak power, duty cycle and crest factor. An example of the
display panel for each application is shown below. There is an example of the Power Meter Application at the end
of this installation procedure if you choose to load it instead. (Reference the LBXXXA Quick Start Guide or Product
Manual for the Power Meter Application for operating information).
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2. Installing the Software and the Sensor

Operating System and Computer Requirements

The PowerSensor+™ line of products is compatible with Windows 2000 (SP2 or greater) and Windows XP operating
systems. Support is available for other test development environments.

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 power sensor operation. Refer to the USB Considerations
section of the product manual to determine if your computer has a USB 2.0 port(s).
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Installation Procedure
Install the Software

Do not connect the sensor until instructed to do so. Complete the following steps in sequence to install the software
and to connect the sensor:

1. Insert the Ladybug Pulse Profiling Application Installation CD into the computer drive. The installation should
start automatically. (Alternately, the application may be supplied on a USB flash drive).

2. (Optional) If the installation does not start automatically, select Start > Run and type D:\setup.exe
(where D:\ is the media drive) then press OK.

3. The installer below will open and guide you through the procedure. Select Next to continue.

E@ ulee Profilin g g@@

Welcome to the Pulse Profiling Applcation Setup
Wizard

The installerwill guide you through the steps required ta install Pulse Profiling Appleation on yaour
camputer,

WARNING: This computer program is protected by copyright law and intemational treaties
Unauthorized duplication or distribution of this program, or amy portion of it may resultin severs civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law

Cancel | ‘ Next > !}_I

Figure 1. Start of installation software — Welcome

4. Choose the license agreement option and select Next to continue.

i2 Pulse Profiling Applcation

License Agreement

Please take a momentto read the license agreement now. fyvou accept the terms below, click "l
Agras”. then "MNext". Otherwise click "Cancel"

iEu(l User License Agreement

CAREFULLY READ THE FOLLOWING LICENSE AGREEMENT. YOU ACCEPT
AMND AGREE TO EE BOUND BY THIS LICENSE AGREEMENT BY CLICETNG
THE ICON LABELED 'T ACCEPT" THAT IS DISPLAYED BELOW. IF YOU DO
NOT AGREE TO THIS LICENSE, CLICK THE ICON LABELED "CANCEL" AND
YOUR OFDEE WILL BE CANCELED, THE SOFTWARE WILL NOT EE
DOWHNLOADED AND YOU WILL NOT BE CHARGED.

License Grant v

© 1Do NotAgree Jlﬁgree

Cancel < Back ‘ E %ll

Figure 2. License agreement option
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5. Select the installation folder location and user accessibility options. The default path is as shown below.
Select Next to continue.

i Pulse Profiling Applcation

Select Installation Folder

The installerwill install Pulse Profiling Applcation to the following folder.

Tainstall in this folder, click "Mext". To install to a different folder, enter it below or click "Browse".

Folder:
ChProgram Files\Ladybug Technologies LLC\Pulse Profiling Applcati Browse... ‘

Disk Cost... ‘

Install Pulze Praofiling Appleation for yourself or for anyone whao uses this computer:

+ Everyone

" Justme

Cancel < Back

Figure 3. Select installation folder

6. The installer is ready to install the software on your computer. Select Next to continue.

i Pulse Profiling Applcation

Confirm Installation

The installer is ready to install Pulse Profiling Appleation on your computer.

Click "Mext" to start the installation.

Cancel < Back

Figure 4. Confirm installation
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7. The software will install on your computer.

' Pulse Profiling Applcation CEX)]

Installing Pulse Profiling Applcation

Pulse Profiling Appleation is being installed.

Please wait...

Cancel - Back [t 3 J

Figure 5. Installing the device

8. The installation process will indicate completion. Select Close to exit.

i@ Pulse Profiling Applcation

Installation Complete

Fulse Profiling Applcation has been successtully installed.

Click "Close" to exit.

Please use Windows Update to check for any critical updates to the NET Framework.

Figure 6. Installation Complete
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Connect the Sensor
9. Connect the sensor to the computer using the USB cable at this time. You may connect directly to the computer

or through a hub. The USB port or hub must supply 500 mA @ 5 VDC for meter-sensor operation. The diagram
below shows various options for connecting the sensor(s) to the computer.

Computer

Signal Source

USB Cables
of & S
usB
LB4XXA Hub
DUT(s) PowerSensor+(s)

: —L
I
I
F-—- ><}---4
1
I
! I USB Cables
mam ===
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10. After a few moments the computer will indicate Found New Hardware and the hardware wizard should open
automatically to establish the USB configuration for the sensor(s). Select No, not this time to connect to
Windows Update as shown below then click Next to continue.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard
Wwindows will zearch for current and updated software by

looking on wour computer, on the hardware ingtallation CD, or on
the Windows pdate Web gite (with your permizzion).

Read our privacy palicy

Can wWindows connect to Windows Update to search for
software?

() Yes, this time only
{es. now and every time | connect a device
(%) Mo, nat this time

Click. Mest to continiue.

[ Mext > ][ Cancel I

11. Select Install from a specific location (Advanced) as shown below then click Next to continue.

-

Thiz wizard helpz you install zoftware for;

Ladybug LB 42 Device

f\_'}] If your hardware came with an installation CD
== or floppy disk, insert it now.

Wwhat do you want the wizard to do?

7 Install the software automatically [Fecommended]
) Install fram a list ar specific location [Advanced)

Click. Mest to continiue.

< Back ” Mext » J[ Cancel
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12. Select Don’t search, I will choose the driver to install as shown below then click Next to continue.

Found New Hardware Wizard

Please choose your search and installation options.

(") Search for the best driver in these locations.

Usze the check bores below ta limit or expand the default search, which includes local
paths and removable media. The best diiver found will be installed.

(%) Don't search; | will choose the diiver to install.

Choosze this option to select the device driver from a list. *Windows does not guarantee that
the driver you chooze will be the best match for your hardware.

< Back ” Memt > II Cancel J

NOTE: The following steps assume this to be an initial installation of a PowerSensor+™. You can jump to step 21 if
you are installing more sensors or you have previously completed an installation on the computer.

13. Click Have Disk as shown below. Do not choose Next or Cancel as you will return to this screen after loading
the driver software from its specified location.

Found New Hardware Wizard

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Mest. [f you
hawve a dizk that contains the driver vou want to install, click Have Disk.

b arwfacturer 5 Fodel 5
[Standard CO-ROM drives] :g’CD-HDM Dirive [farce CODA accurate)

{gt:zg:;g L[;Ebig':ji?Tﬁpl col ;&CD-HDM Diive [force CODA inacourate]

[Standard spstem devices) 3 gCD-HDM leve [farce IMAE'I dizahle]

& > »@'CD-HDM Drive [IMAFI zettings 0.1)

s i mmaa

_-f,g' This driver is digitally zigned.

Tell me why driver sighing iz impartant

hd

< Back ” MHewut » ll Cancel l
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14. Click Browse without entering a path as shown below. The default path is C:\Program Files\Ladybug
Technologies LLC\Pulse Profiling Application\ LB4XX_2K.inf. Be sure to browse to this location and do not cut
and paste the path name here.

Install From Disk @
H Inzert the manufacturer's installation disk, and then ok,
. make sure that the comect diive iz selected below.

=

Copy manufacturer's files from:

|m Vl l Browse... l

15. Select Local Disk (C:) (or the drive on which the application was installed) then click Open.

Laok i | [0 system32 (] T e -
) 3com] ky Recent Documents dhep O
I=)1025 Desklop Directx Dia
B ty Documents _
1028 :& My Camputer dicache i
1031 coal Disk (0] rivers In
2 b 3 ocal Disk [C:] d i
1033 ) WINDOWS DRYSTORE Sin
1037 () system32 en CiLe
1041 L4 DVD/CD-Rw Drive (D) en-Us =M
: E rive (E: Expor
D04z [ L DVD-RAM Drive [E:) t i 1)
< e JRS_BU_2008 [F:] s
= U3 System [G:] =
Flename|  “# TRAVELER_2 (H:] 3 -
B [C2) Shared Documents | I = ]
Files of ty [ My Documents Cancel
& My Netwark Places

16. Select the Program Files folder as shown below then click Open.

Locate File
Laok in: | < Local Disk [C:) K<) =
[)Books CIMSON
Config.Msi JMS0Cache

Documents and Settings JRECYCLER.

JDownloads [C5wWDey

drivers | System Yolume Information
Ji3E6 I'-:_""WINDOWS

[C3ILE_APPS

File: name: w | [ Open ]

Filez of hpe: setup Information 17 inf
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17. Select the Ladybug Technologies LLC folder as shown below then click Open.

Locate File

Laok jn: | [ Program Files w | €N
IC)Adobe IChGoogle
|3CE Remote Tools [CAHTML Help Warkshop
[hCitris Installshield Installation Informatic
|3 Common Files [ Inkel
Iy ComPlus Applications [ChInternet Explorer
ICiCyberLink IChlava
)0el 5iiLadybug Technologies LLC
|aDell Support Center [CiMess=rme
Size: 14.7 ME
F | Folders: LE4794 3

File name: v | Open

i

Files of tvpe: | Setup Information [ nf] Cancel

18. Select the Pulse Profiling Application folder as shown below then click Open.

Lok [ 22 Lodvng Teookges L. 9] @ 2 £5 (3
-E Pulze Profiling Application

File name: E [ Open
st ens | Seustinamaron [
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19. Select LB4XX_2K.inffile as shown below then click Open.

Locate File

File name: | LBd<_2K inf v| |__0Open |

Files of type: | Setup | nformmation [FiAf)

20. The driver path will be listed as shown below. The default path is C:\Program Files\Ladybug Technologies
LLC\Pulse Profiling Application\ LB4XX_2K.inf. Click OK to continue.

Install From Disk @

Irseit the manufacturer's installation disk, and then
make sure that the comect drive iz selected below.

Copy manufacturer's files from:
| C:\Program Files\Ladybug Technologies LLC\PUls v | [ Browse...

21. Click Next to continue the process as shown below.

Found New Har dware Wizard

Select the device driver you want to install for this hardware. 55

Select the manufacturer and madel of your hardware device and then click Mest. If you
g%b have a disk that contains the diver you want ta install, click Have Disk.

Show compatible hardware

| Model

& This driver iz not digitally signed!

Tell me why driver signitg is importart

< Back “ Mewxt > l[ Cancel ]
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22. The window below will appear briefly as the software is installed.

Found Mew Hardware Wizard

Please wait while the wizard installs the zoftware...

@ Ladybug LB4:3% Device

=

-

Setting a gyztem reztore point and backing up old files in
caze pour zyustem needs to be restored in the future,

23. Click Finish as shown below to complete the hardware installation then proceed to the following steps to launch

the application software.

Found Mew Hardware Wizard
Hardware Wizard

% Ladubug LE £+ Device

Click. Finish to cloze the wizard.

Completing the Found New

The wizard has finizhed ingtalling the software for:

Revision: Preliminary 02/05/09
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24. The above procedure can be repeated for multiple sensors. Repeat from step 9 if more sensors need to be
configured.

25. Click the LadyBug shortcut icon on the computer desktop to start the application.

26. The Select Device window will appear as shown below to indicate the sensor(s) connected by serial number.
The six-digit serial number is located under the USB port on the sensor body. Click the Id button to blink the LED
on the sensor. Select the unit serial number and click OK to continue.

Select Device E|

Current Devices & Addiesses

[ 4 | | ok || cancel |

The calibration window below will appear briefly after the device is selected.

PowerSensor+ Initialization EEX

Creating calibration tables___please wait

Revision: Preliminary 02/05/09 13
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27. The default pulse profile measurement interface will open as shown below. The top graph is called the Panorama
view (power versus time) and the bottom is the Measurement view. You will see only the noise floor on the
display if your sensor is not connected to a stimulus.

'LB4BOA Pulse Profiling Application Addr: 80 SN: 08B280 CEX

Triggeting & Delay Averaging & Filkers Matkers Display Control Display Options Print StoreiRecall & Help

Freq: 1GHz |Swp Time 1msec |+ Reflevel | Offset: Off | Response:Off | | ID Sensor | Set address | Exit

Panaramic Trace [ _DF, CCDF & PDF 4 b Auko Measure [ Results ] q b
o | Start Measuremant | Copy Data | |
20 dBm _
o2
Average_Pawer 0.000 dBm
Crest_Fackar 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
Crvershook 0.000 dB
Peak_Power 0.000 dBm
-80 dBm FRF 0.000 kHz
0us 100 y 10000 PRT 0.000 usec
/m Pulse_Power 0.000 dBm
. = Pulze_‘Width 0.000 usec
Rise_Time 0.000 nsec

20 dBrn

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...

SPECIAL NOTE: You will see a power panel similar to that shown below if you chose the Power Meter Application
instead of the Pulse Profiling Application. Refer to the LBXXXA Series documentation for operating information.

LB4xx L adybug Technologies LLC: SN-074102 Addr=55

Measurement  Display  Offsets & Response  Triggering  Recorder  StorefRecal  Help

di en - oe - @7 X) 0B T

Gura

L

Single Meas Set Ref
L

1GHz  2GHz  3GH=  4GHz BGHz 7GHz BGHe 8GHz  10GHz

-80 =70 -60 -50 -40 -30 -20 -10 0 10 20
dBm

Ladybug Technologies LLC

28. The software and hardware installation process is now complete. Continue to the next section, “Getting Started”,
to quickly start making measurements.
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3. Getting Started
Operating Precautions

The RF input connector on the sensor must be clean and undamaged as well as the mating connector(s).

WARNING: DO NOT EXCEED +23dBm, 200mW, or 3.15VRMS. Refer to the specifications in the LB480A data
sheet for maximum allowable limits.

The Display Panel

The elements of the default display are shown below with no signal applied to the sensor. The top graph is called the
Panorama View and the bottom is the Measurement View. The X-axis indicates 0 — 1000 usec (1 msec) sweep time
versus power in both views. You can highlight a portion of the Panorama by clicking and dragging the cursor directly
on the Panorama View. An expanded view of this highlighted segment will be shown in the Measurement View. This
allows for a detailed examination of the highlighted portion of the signal. We will quickly jump to making a
measurement using an example input. First, we will demonstrate some of the Display Control features.

B o T T P I Sensor information ﬂ@
snown

Triggeting & Delay Averaging & Filkers Matkers Display Control Display Options Print StoreiRecall & Help

Freg: 1 GHz |Swp Time 1rmsec - Reflevel | Offset: Off | Response:off |BEESEE=EEM| ID Sensor | Set Address | Exit

Panoramic Trace [ CDF, CCDF&PDF% r—jDockable Dc_:ckable Auto Measure [ Results ] q Pk
i ; windows windows | Start Measurement | Copy Data | |
=03
Average_Power 0.000 dBm
Panorama V|ew Crest_Fackar 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
Crvershook 0.000 dB
Peak_Pawer 0.000 dBm
i FPRF 0.000 kHz
0 usec 100 5 PRT 0.000 usec
/m Pulse_Pawer 0.000 dBm
= = Pulze_‘Width 0.000 usec
o, ) 20 dBm Rise_Time 0.000 nsec
Dockable Power Level LR
window
Automatic measurement
readings - click Start
Measurement View Units per Measurement

division 10 dBiDiv

- 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...

‘ Measurement description

0 usec
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Highlight and Auto Measure

Provide an input to the sensor with the parameters given below (or similar) for the following demonstration:

» Carrier Frequency = 1 GHz (default)
= Modulation = ~50 kHz Pulse

» Duty Cycle = ~10%

= Pulse Width = ~2 usec

= Power = ~-20 dBm

= Sweep Time = 1 msec (default)

Select the Display Control tool as shown below. Click and drag the mouse cursor to highlight a segment of the
Panoramic Trace. This highlighted segment will appear as the Measurement Trace. Click Reset and notice that
you are viewing the entire span again in the Measurement view. Select the Results tab next to the Auto Measure
pane as shown and notice the same display controls.

From the Auto Measure pane click Start Measurement. We have just measured the thirteen parameters of our
input signal as shown in the inlay below. There must be at least two complete cycles of the pulse in the Measurement
view to make an acceptable automatic measurement. Auto Measure takes one sweep then reports the
measurement values. You must click Start Measurement each time to update the measurement readings.

The remainder of this Quick Start Guide will focus on showing you how to make these same measurements manually
using markers and gates from the Results pane and the toolbars.

Display Control-
& [ S | Reset | Highlight Span  ~ | Painter Control [ HiLite || Tirkrs | [l Gates

—
Panoramic Trace I CDF, CCDF &PDF ] | Select é{ Results T Auto Measura-q ——— 4 Pp
= = _ L ¥
21304 Flg -21.555 bl I GO L
Click & Df_agﬁhe R | & | Reset| Highlight Span ~ L
cursor to highlight L
the span il HiLite | Fmkrs | [ Gates !
=l Trace Measurements 1

Peak = -21.235 dBm #" pwutoMeasure | Results ar

Fulse = -21.554 dEm

CrF= 9.913dB | Start Measurernent | Copy Data | |
Avg= 31,152 dBm - "l -
DC= 10770 % eI A,
=1 Markers Average_Power -27.040 dBm
@ Marker 1: OFf Crest_Factor 7.517 dB
& Marker 2: Off Droop -0.350 dB
@ Marker 3: OFF Dty _Cyele 10.017 %
F B Marker 4: Off Fall_Time 65.108 nsec
" Measurement Trace |f B Marker 5: OFf on_Off_Rati 48.606 dB
B Gates Overshoot 0.263 dB
20 dBm R o Pesk Power -19.524 dBm
: g::: E:- gF;F PRF 50.331 kHz
& Gate D: OF FRT 19.868 usec
& Gate E: OFF Pulse_Power -19.780 dBm
Pulse_width 1.990 usec
Rise_Time 172.416 nsec

b Click Start Measurement in the

Auto Measure pane to update

Start time of Stop time of
| span " ) | I i | span

Average_Power
Returns the average power in dBm. Averge power is average
of the power contained in the First complete cycle, The first c...
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You can also click and drag to highlight in the Measurement view as shown below. Then you can Reset in the
Results pane to see the entire span once again. You can size the panes and panel along the borders as is typically
done and you can dock the display windows (See the Dockable Windows feature in the product manual). The
Display Options toolbar allows setting of font size, color, theme, etc.

. LB4BOA Pulse Profiling Application Addr: 80 SN: 08B280

IMain Triggering & Delay Averaging & Filkers Markers Gates Display Contral Di: 5 Prink StorefRecall & Help
Marker Color & Size | Gate Color & Size | Display Font | Results Font | Display Colors - | Them | Grid On/Off | Meas Notation On/Off | Exit
Pancramic Trace I CDF, CCOF & PDF ] r_l 4F < Results I fuko Measure 4 b

= O—U—E »
& | &, | Resgt| Highlightgpan ~
[ HiLite | ﬂ.\\qs | Il Gates

Reset to see the
entire span in the
Measurement view
RO = 31,424 dom .
DC= 10,210 %
=) Markers
- Marker 1: OFF
[ Marker 21 OFf
[ Marker 3: OFf
[ Marker 41 Off
# Marker 5: Off
[=-Gates
[ Gate & OFf
[ Gate B: OFF
| Gate Ci Off
| Gate D OFf
| Gate E: OFF

20 dBm

10 dBiDiy

100 u

20 dBm

Click & Dragin the
Measurement view
to narrow the span

BB

10 dBiDy

Notice that the start/stop times in the Measurement view are not round numbers. It is difficult to get even start/stop
numbers with the mouse but using it is very convenient. The next section demonstrates how to get well defined and
precise start, stop and span numbers.
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The example below shows how to precisely highlight a portion of the span using the Highlight Span feature. First
select the span percentage (10%) then enter the start time (200 usec) - a three step process. Observe the start and
stop times in the Measurement view.

: LB4BOA Pulse Profiling Application Addr: 80 SN: 08B280

IMain Triggering & Delay Averaging & Filkers Markers Gates Display Contral Display Options Prink StorefRecall & Help
Iarker Color & Size | Gate Color & Size | Display Font | Results Font | Display Colors - | Themes = | Grid On/Off | IMeas Motation On/Off | Exit
Pancramic Trace I CDF, CCOF & PDF ] 4 < Results I Auko Measure ] 4 b
(=) »
], Feset |Highlight Span 'L
T HiLita | Tim 1% 1
(=l Trace Measure 2%
Peak= -2 5o
STEP1 ~Wofeses
Select 10%
= -31 15%
DC= 10 .
= Markers 20z
- Marker 1: 25%
- Marker 2! 0%
. r 3 A
: STEP 2 - Set Start...
< MWeasurement Trace Select Set Start [ 5 OfF
¥ Gate 4! OFF
[ Gate B: OFF
[ Gate C; OFf
W
Highlight Start
STEP 3 0.0003 usec
Enter 200 usec -
and click OK
Start time will Stop time will
move to 200 usec move to 300 usec
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Markers

Markers are one way to take measurements. We will start by showing a very simple marker measurement.

Select Markers from the toolbar as shown below. Click on the Marker 1 down arrow to enter this pointer mode by
selecting a marker type (Normal or Delta). Alternately, you can right-click on the individual marker in the Results
pane to select the marker type. Notice that the pointer mode switches from Highlight to Markers in the Results
pane. You can still highlight or select a portion of the trace in the Panorama view and then position the marker in the
Measurement view using the mouse. However, you must switch back to Highlight mode if you want to highlight in
the Measurement view. Notice that the marker value (time and power) is also displayed above the left edge of the
grid in the Measurement view.

This should give you some sense of how the user interface operates. We will revisit markers in more detail in the
next section. For now, turn off all markers from the toolbar and then proceed to the next section - Measurement
Basics.

: LB4BOA Pulse Profiling Application Addr: 80 S Tums off all |

Triggering & Delay Averaging & Fikers Markers | Gates m markrs }Options | Print Store/Recall & Help

Flrc||2 G (30 400750 4| R ¥ N 4 | & | = | AllMkrs Off | Measurement Threshald: -55 dBm | Pulse Criteria
o) of lcoF 5.PDF ] rSEtEC’( Marker _l 4F Results I Auto Measure ar
MNaormal Marker i toolbar N - q_'# ”
== Delta Marker 20 dBm — -

: | Select &, | &, | Reset| HighlightSpan ~

Set Position... ] 1

marker type L krs | [l Gates

Pointer in
Markers mode

Bce Measurements

- Peak = -21,394 dBm
10 dBiDiv | " Pulse = -21,639 dBm
CrF = 10,103
fvg = -31.502

Marker
1 reading
=) Markers

DC= 10,180

You can still highlight in
I the Panorama while in

e / bt o il i [ 1: -21,597 dBm - 458,200 Usec
arkers mode i T
| JUN R _ ful=ly] + Off

Right-click on B | Horral Marker
marker to select Delta Marker
marker type

< Measurement Trace

Set Position...

] Gate B: Off
|- Gate C: OFf
| Gate Dt Off
| Gate E; OFF

Marker reading

Bl Click anywhere to
[ place a marker
| 10 dBiDiv
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4. Measurement Basics

The Main Toolbar

The Main toolbar shown below allows setting of the Frequency, Sweep Time, and Reference Level & Resolution.
The Reference Level selections apply to the Measurement view only and Resolution applies to both views.The
Reference Level & Resolution settings only affect how the data is displayed. There is provision for offsetting the
data over the measurement range. Select Offset to enter a value and to enable/disable this functionality. It is
important to note that reference level and offsets are very different. The reference and resolution settings only change
the formatting of the data whereas offsets modify the measured values. Frequency Response allows you to enter
frequency dependent offsets so as you change the input frequency the offset will coinside with this frequency
change. Offsets must be enabled for functionality. Refer to the product manual for more information on the toolbars —
see Related Information at the end of this document.

Frequency Oifset in b
I 1000[¢ g2 i 0.000[% B
= <200 dB to +2§0 B
[] Enabled
| o Cancel |
B480A Pulse Pra g Applica Addr: 80 D8B280 |
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More about Markers

The next two screen shots demonstrate the Normal Marker and Delta Marker functions in that order. First, highlight
a single pulse in the measurement view as shown below. Zoom in on the pulse to position the marker for a pulse
width measurement. Now select Markers from the toolbar and click 1 > Normal Marker from the drop down. Notice
that Marker 1 appears at center graticule. Also, it is active indicated by an asterisk (*) next to the number on the
toolbar; and the marker number is underlined in the display. Move the marker to the left of the pulse as shown.
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Now select Delta Marker from the Markers 1 drop down as shown below. Notice a second marker appears just
below the normal marker. Position this Delta Marker 1 on the right edge of the pulse as shown. The Delta Marker 1
value (Dmk1) is visible above the left edge of the grid in the Measurement view as well as in the Results pane.
Expand the marker tree in the Results pane if it is not visible. This then is the approximate pulse width of the signal
utilizing markers. (Compare this value to the automatic measurement of about 2 usec).

Pulse width measurements are normally defined as the time between the 3 dB points on the rising and falling edges
of a pulse. The accuracy of a measurement like this is 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.
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Next we will compare this to the same pulse width measurement using gates. But first, switch Marker 1 back to
Normal Marker. Now click Center trace on marker on the marker search tool as shown below. Notice that when
you click this button the trace becomes centered at that marker position in the Measurement view. You can also jump
to minimum or maximum peak value or next directional peak value using this tool.
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NOTE: Only one marker can be active at a time. There are (5) marker pairs that function as just described. An active
marker will have an asterisk (*) next to the number in the toolbar and it will be underlined and appear slightly larger in
the display.
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Gates

We will now make a pulse width measurement using gates as shown in the next two screen shots. Select Gates from
the toolbar and select Pulse Width from the Gate A drop down as shown below. The Gate A pair will activate and
appear at the center of the Measurement view. Expand the Gate A tree in the Results pane. You can also see a list
of measurements if you right-click on the gate in the Results pane — just like markers.
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Now click to the left and right on the Measurement Trace to set the gate pair end points as shown below. The
measured value will appear in the field for the individual gate in the Results pane. A dashed line (--.--) will appear if
the gate cannot take a measurement for some reason. 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.
Notice that as long as the gate includes a complete pulse, you can move the gates around and the measurement
remains stable. This is unlike the marker measurement that changed as the markers were moved. When using the
gates, an algorithm examines the trace making a pulse measurement if a well defined pulse is found.
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A PRF measurement is shown below. Notice the measurements that are available from each gate pulldown. You
can also right-click on the individual gate in the Results pane to see the list of measurements. For this measurement
the gate must include one or more complete cycles. Remember as mentioned previously, if the gate is not correctly
setup you will get a dashed line (--.--). This indicates that the selected region of the trace does not yield a valid PRF
measurement.
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NOTE: Only one gate can be active at a time. There are (5) gate pairs that function as just described. An active gate
will have an asterisk (*) next to the letter in the toolbar and it will be underlined and appear slightly larger in the
display.
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Gate Positioning

The diagram below shows the general gate placements for a number of measurements. Pulse width and pulse power
measurements are less sensitive to gate positioning than rise and fall time. The first cycle of a pulse train is
measured for PRT, PRF and duty cycle measurements. Again, these measurements are less sensitive to gate
positioning than rise and fall time.

Fulze Width

Fulze Power

Pulse Repetition Tirme
Rize Time & —=Pulse Width+— Pulse Repetition Freg
Civarshoot —= e —Fall Time  F=Droop< Pulse Power Duty Cycle

Triggering & Delay

Various triggering methods are provided from this toolbar shown below. We have been using the default internal
automatic trigger in our demonstration. This method of triggering should suffice for much of your testing. It functions
by sampling the measurement space, establishes a suitable trigger level, then takes the measurement. When using
Internal Auto you can easily trigger on signals as low as -50 dBm and often as low as -53 dBm. Positive or negative
Edge triggering can be selected as well as Continuous or Single sweep.
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Next we will demonstrate the manual trigger feature by adjusting the trigger level and observing the effect on the
display.

The internal manual trigger mode triggers on the incoming signals. Internal Manual Level gives the user some
control over the portion of the signal being viewed. This is especially useful for signals with long sloping edges or
varied signal levels.

Select Trg Src > Internal Manual Level from the Triggering & Delay toolbar as shown below. Click on the Trg Lvi
tool to set the level. Enter -35 (dBm) in the Trigger Level dialog box and click OK. There should be no change in the
display since our input is around -20 dBm.
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Now raise the trigger level to 0 dBm. Notice that the display is no longer updating because our signal is
approximately -20 dBm (well below the trigger level of 0 dBm). Also notice the (Trigger?) notation above the
Measurement view grid indicating the problem as shown below. In this case there is no signal power at 0.0 dBm. So
we would expect that we would not get any signal, and that is exactly what has happened.
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Finally, change the trigger level to -60 dBm. The trace starts to break up as shown below since we are triggering on
noise (as well as signal) during the sampling process. Using internal manual trigger requires some knowledge of the
incoming signal.
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NOTE: Refer to the LB480A Product Manual for the Pulse Profiling Application for the instrument default state under
the heading Instrument Preset.
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Print Toolbar

The Print toolbar allows you to print the panorama, measurement or statistical displays (CDF, CCDF & PDF)
separately. Print supports both color or black and white as shown below.
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Store/Recall & Help

This toolbar allows you to Store/Recall up to 10 measurement states or save/recall a file by name as shown below.
The Help button provides product support. The About button lists the version of the software, driver and firmware.
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Related Information

This document was intended to touch on the basics of instrument operation. Refer to the documents below for more
detailed information regarding the LB480A Pulse Profiling PowerSensor+™.

0 LB480A Product Manual for the Pulse Profiling Application
0 LB4XXA Programming Guide
0 LB480A Data Sheet

Available on-line at www.Ladybug-tech.com

LadyBug Technologies LLC
3345 Industrial Drive, Suite 10
Santa Rosa, CA 95403
Phone 707.546.1050

Fax 707.237.6724
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