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Introduction

afDigitizer is an ActiveX software component that provides the functionality of an RF
digitizer. It provides an RF digitizer interface to control Aeroflex 3010/3011 (*3010 Series’)
and 3030/3030A/3035 (“3030 Series’) PXI modules using the respective modules’ driver
software. An afDigitizer executable also provides an RF digitizer soft front panel, using the
ActiveX component’s features.

Signal analyzer functionality is also available within the PXI Studio application.
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Associated documentation

The following documentation covers specific aspects of this product:

PXI Modules CD-ROM Part no. Compilation containing soft front panels, drivers, application
46886/028 software, help files, data sheets and operating manuals for
modules in the 3000 Series.
help files: af3010 Function Library Reference (af3010 online help)

af3030 Function Library Reference (af3030 online help)
afDigitizer Reference (afDigitizer online help)
Operating manuals 46892/637 3010 Series RF Synthesizer

46892/639 3030 RF Digitizer
46892/718 3030A Wideband RF Digitizer
46892/722 3035 6 GHz Wideband RF Digitizer

User Guide 46892/808 PXI Studio logical instruments and plugin applications
Data sheet 46891/144 3010/3011 RF Synthesizer

Data sheet 46891/146 3030 RF Digitizer

Data sheet 46891/236 3030A Wideband RF Digitizer

Data sheet 46891/243 3035 6 GHz Wideband RF Digitizer

IGCreator ® is a registered trademark of Aeroflex International Inc. in the U.S.
National Instruments, NI and LabView™ are trademarks of National Instruments
Microsoft®, Visual C++® and Visual Basic® are registered trademarks of Microsoft Corporation
Windows™, Windows XP™ and Windows NT™ are trademarks of Microsoft Corporation




INTRODUCTION

Getting started with afDigitizer

Background
PXI

The PXI (PCI eXtensions for Instrumentation) specification defines a rugged PC platform for
measurement and automation. The PXI specification defines mechanical, electrical and
software specifications and builds upon CompactPCI specifications. PXI offers the same high
performance electrical features of the PCI (Peripheral Component Interconnect) standard, such
as a 132 MB/sec data rate and plug and play functionality in a strong Eurocard format. Its
software specification includes support for standard operating system frameworks (such as
Win32) and driver support.

Further detailed information including PXI specifications and white papers can be found at the
PX1 System Alliance website www.pxisa.org.
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INTRODUCTION

Aeroflex 3010/3011 RF Synthesizer PXI module

The Aeroflex 3010 is a PXI RF synthesizer covering the frequency range 1500 to 3000 MHz,
with a fixed nominal output level of 0 dBm. It can be used as a local oscillator for an
Aeroflex 3030 Series RF digitizer PXI module.

The 3011 is identical to the 3010, except that the 3011 has a high-stability OCXO fitted.

This document assumes that a 3010/3011 is used as the local oscillator source for the
3030 Series RF digitizer PXI module, although a different external frequency source can be
used.




INTRODUCTION

Aeroflex 3030 Series RF digitizer PXI module

The Aeroflex 3030 is a PXI RF digitizer module. 1t down-converts frequency and digitizes
RF signals of up to 20 MHz bandwidth with a 14-bit converter. Digitized RF samples can be
streamed out of a front panel LVVDS output at full speed or can be stored in a large internal
RAM and read back over the PXI bus.

The 3030A module is similar, but has an extended frequency range to 2.7 GHz, an extended
bandwidth to 36 MHz and provides list mode operation.

The 3035 module is similar to the 3030A, but has an extended frequency range to 6 GHz.

3030 Series modules require an external local oscillator such as a 3010 Series RF synthesizer
PXI module or other RF source.

Documentation for 3010 Series and 3030 Series
modules

The following may be helpful in learning more about the 3010 Series RF synthesizer and
3030 Series RF digitizer (this documentation is available on the PXI Modules CD-ROM, part
number 46886/028, supplied with modules):

« Data sheets and operating manuals

« af3010 Online help (function reference)
(default location for a Windows NT machine is C:\VXIPNP\WinNT\af3010\af3010.hlp)

« af3030 Online help (function reference)
(default location for a Windows NT machine is C:\VXIPNP\WinNT\af3030\af3030.hlp)

o wWww.aeroflex.com
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INTRODUCTION

Introduction

What is afDigitizer?

afDigitizer is a set of components that provides the functionality of an RF signal generator. It
consists of an underlying dll and a pair of wrappers that present alternate interfaces for
differing programming environments. Each of the afDigitizer components provides an RF
digitizer interface to control Aeroflex 3010 Series and 3030 Series PXI Modules using their
respective driver modules.

The components consist of an underlying dll (which presents a C interface), a C++ wrapper
(supplied in source code form) and a Microsoft COM component. Whilst the C interface or
the C++ wrapper will be the programming interface of choice in some environments, many
software development environments (such as Microsoft Visual Basic and National Instruments
LabVIEW) make the use of COM objects a more natural fit.

Note that any application using any of the afDigitizer components can execute correctly only
on PXI systems equipped with an Aeroflex 3030 Series module and a supported LO source
(normally an Aeroflex 3010 Series module), since it uses the drivers installed in the PXI
system to control the respective modules.




INTRODUCTION

What is the Aeroflex digitizer soft front panel?

The Aeroflex digitizer soft front panel is a virtual instrument application of the RF digitizer.
It is a graphical user interface that interactively operates the afComDigitizer COM object
(which in turn controls the 3010 Series and 3030 Series modules) and displays the results. Its
relationship to other components is shown in Fig. 1.

afDigitizer
User application soft front panel
application
Y Y
afComDigitizer
COM object
\4 \4
af3010 driver af3030 driver
(DLL) (DLL)
\4 \4
3010 Series 3030 Series
RF synthesizer RF digitizer
PXI module PXI module

C6174

Fig. 1 How the afDigitizer soft front panel relates to other components
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Installing afDigitizer

Refer to the 3000 Series Common Installation Guide (part no. 46882/663) for installation
instructions for

e 3010 and 3030 Series drivers
« afDigitizerDIl and afComDigitizer COM object
« afDigitizer soft front panel.

The Common Installation Guide is supplied with each module both as a paper booklet and as a
PDF document on the PXI Modules CD-ROM.

Note: Ensure that you install the 3010 Series and 3030 Series PXI module drivers before the
dll/COM object and the afDigitizer soft front panel application.
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Hardware setup

You need to position and interconnect the modules as shown (Fig. 2) for correct operation of
the afDigitizer control:

Note: The PXI chassis may have an embedded PXI controller running the application
software or be connected via a PCI-to-PXI interface kit to a computer running the
application software.

Digitizer hardware can be any combination of 3010 Series and 3030 Series modules.

>» —

Ext clock ref input
(if clock ref set to Ext)

RF source input
—

16dBm MAX

To o 0@

C5839

Fig. 2 Example of hardware setup
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o Locate the 3010 Series module in the slot immediately to the left of the 3030 Series
module.

o Make sure that 3010 Series and 3030 Series drivers, the afDigitizer controls and soft front
panel are installed on the computer (connected to the PXI chassis or on the embedded
computer in the PXI chassis).

¢ Connect the 10 MHz 1/0O connectors on the two modules.

o |If the 3010 Series module’s clock reference is to be set to “‘External’, link the 10 MHz
external clock reference to the 10 MHz 1/O connector of either the 3010 Series or
3030 Series module.

e Link LO OUT of the 3010 Series module to LO IN of the 3030 Series module.
For examples described in this document, the following additional setup is necessary:

o Connect either of the following RF signals, level 0 dBm or less, to the RF IN connector of
the 3030 Series module:

Unmodulated carrier signal, less than £20 MHz offset from 2 GHz (for example,
1.999 GHz)

MSK-modulated (preferably with random data) RF signal of 2 GHz.

Note: An MSK modulated RF signal can be generated using a 3020 Series PXI RF signal
generator together with a 3010 Series RF synthesizer by loading and playing an ARB file
(created using /@Creatar®) with MSK modulation. The 3020 Series module should have
Option 100 (which enables /@Creatar®) fitted. /@Creator® can generate ARB waveforms
with modulations, which can be loaded and played in a 3020 Series PXI RF signal generator.
This application can be downloaded from www.aeroflex.com.
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Using the afDigitizer soft front panel

Start the digitizer soft front panel

After setting up the hardware as described on page 7, start the digitizer soft front panel
application (Start\Programs\Aeroflex\Digitizer\RF Digitizer Soft Front Panel):

Aeroﬂex PXI Digitizer
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BOOTING AND BASICS

Boot the modules

Press the Boot key in the View Controls group. This displays the Digitizer Resources
window:

Digitizer Resources

AF30Z: | Select |
LO synth: I Select |

Cal plugin: IE:\W|PNF"‘~W|NNT\af3U3
[ Use cal plugin for &l LO
Boot [nstrurment | =

Choze [nztrument | Cloze |

o Press the Select button next to the AF3030X: text box. This displays the
Select a VISA resource window with the 3030 Series resource already selected by default:

JRT=IE

AF30E0 Pl RF Combiner [Aeraflex)

FlB: 145 TR AF3020 Pl RF Output [feroflex)

PlE15:IMS TR AF3010 Pl RF Synthesizer [ferofles)

F=I7A1:IMSTR AF30E5 Pl RF Combiner [Aeraflex)

FlF 120N TR AF30E5 Pl RF Combiner [deraflex)

Pl 714 IMS TR AF30308 Pl RF Digitizer (Aeroflex)]

carn |

10



BOOTING AND BASICS

« If you have more than one 3030 Series module in the chassis, select the appropriate
3030 Series resource name and press OK. This updates the 3030 Series resource:

Digitizer Resources

AF303 IF‘XIE::EI::INSTFI

LO sgynth: I Select |
Cal plugin: IE:'\WIF‘NF‘HWINNTHafEDS Select |
[ Usze cal plugin for all LO

Bioot | nstrument | a1

Cloze Instrument | Cloze |

« Press the Select button next to the LO synth: text box in the Digitizer Resources window.
This displays the Select a VISA resource window with the first 3010 Series module in the

list selected by default:
=0/ x|

F'XIB 9 INSTH AF3035 Pl BF Digitizer [feroflex)
AF30B0 Pl RF Combiner [Aeraflex]
AF3020 Pi<l BF Output [feroflex
AFI010 Pl BF Sunthesizer [Seroflex)
AF30E5 Pl RF Combiner [Aeroflex]
AF30E5 Pl RF Combiner [deraflex)
Pl 714 INS TR AF30304 P RF Digitizer (Aeraflax)

Cancel |
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BOOTING AND BASICS

« If there is more than one 3010 Series module in the chassis, the default selected resource
name may not be correct. Select the resource name of the 3010 Series module that is in
the slot immediately to the left of the 3030 Series module (in the above case
PXI16::15::INSTR) and press OK. This updates the Digitizer Resources window:

AF303 |F‘><I?::14::INSTH Select |

LO sgynth: IF‘XIE::'IE::INSTH Select |

Cal plugin: IE:'\WIF‘NF‘HWINNTHafEDS Selectl
[ Usze cal plugin for all LO

Eoat [nstument -

Cloze Instrument | Cloze |

o Press Boot Instrument in the Digitizer Resources window. The indicators in the
Digitizer Resources and main windows turn yellow during booting and then green if
booting is successful.

If booting fails or the instrument session is closed (for example, by pressing
Close Instrument), the indicators turn red.

« The Digitizer Resources window closes automatically if booting is successful.

e The serial numbers of the LO (3010 Series) and RF (3030 Series) are also updated in the
main window after a successful boot.
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BOOTING AND BASICS

Set the 3010 Series module’s clock reference

The default clock source for the 3010 module is Internal (OCXO for 3011). To change the
3010 Series module’s clock reference, press LO in the View Controls group.

« If an external 10 MHz clock reference is connected to one of the 3010 Series module’s
10 MHz 1/0O connectors, and the other 10 MHz 1/O connector is used to pass on the
10 MHz clock to another module/instrument, set the Reference Mode to
External - Daisy Chain.

o If an external 10 MHz clock reference is connected to just one of the 10 MHz I/0
connectors and this forms the end of a 10 MHz distribution chain, set the Reference Mode
to External - Terminated.

Digitizer LO Settings )

Reference Mode | 0C+<0 j

— External Trigger -AE n
Internal

Maode INl:nnE! External - Draizy Chain
Esternal - Terminated
Source | LELO [ —

Start E} ]

Fh
S "._.} {0 Cloze
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BOOTING AND BASICS

Check for correct operation

Using the toggle in the Trigger and Capture Control group, select the Single or Repeat mode
as required. Press Start to perform a capture. If Repeat mode is selected, pressing Stop halts

the operation.

« If the hardware is set up as on page 7, the FFT display in the soft front panel should be
similar to the following picture. Verify that the frequency and level measurement of RF

signal are correct.

is out of range.

« Change the level of the RF signal and verify that the change is reflected on the soft front

panel.

Aeroflex PXI Digitizer

File Display Settings Options Help

Power [dBm)

00 ;

FFT

Frequency (MHz] Generic - [ ted S ampli
Serial Numbers s | - View Controls *DiSTDIa.v’Si Bt B F.Zﬂnlaniy [Makrlﬂzp]mg
op af screen
Lo [3011m;002 RF Lo | Coptus | 0 I FedeHold ||| 1 = 50.0000000
rF [3030027004 LVDS | Routing “ Number of Averages FFT Length Nurrber of 10 Samples
Trigger |  Boot i) 1 2048 - i) 2048

I [ | I ol
198372 198779 1991.86 193593 200000 200:

I |
4.07 2008.14 201221 2016.28

Increment/decrement the RF frequency and verify that the change is reflected on the soft
front panel. Change the center frequency on the soft front panel if the input RF frequency

=gl
 Frequency and Level Control
Channel
_ W RF Input
’) 0 Chan List IF Input
Centre Frequency Hz)  Front End Made
?)2000000000 At i
10000 Hastap.
RF Input Level (dBm)  FIF Atter [d4E)
20 7B
IF Inpust Level {d8m] IF Atten (d8]
= 1(0] =1

100 4Bm step

~Marker Control

i~ Trigger and Capture Control

Tiigger Source: SW_TRIG e
Capture To: Scieen L
@ e @ ADC Overload

Start Stop

~Data Sampling Control
w. 10 Data I Remaove DC Dffsat
IF Data

Undecimated ampling
Frequency (MHz)

£)/e0.0000000 [

Modulation Mode
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BOOTING AND BASICS

o Change the display to Time Series (Display\Time Series) and press Start. The trace
captured should be similar to the following:

m Aeroflex RF Digitizer g[ﬁ‘@

Ele Display Settings Options Help

Frequency and Level Control

Time Series ] S
14 arnel 4 RF Input
= L Char List IF Input
N f & ¥ 0
o5 \ ¥ ; Centre Frequency (Hz]  Front End Mads
| 3 N A
/ \ / i ) 2000000000  |Aute -
g ; } i \ 10000 Hz step
= \ FIF Input Level (dBim)
= i ’
<L =
¥, 0
05—
" 1m0 AEm step
[ [ 1 1 I I I 1 1 [}
205 403 B14 @19 1024 1228 1433 1638 1842 2047
Sample #
Time Saries (0]
T
05 il 3 T 7 Trigast and Capturs Contiol e
. Trigger Source: SW_TRIG i
= Captue To: Screen s
E @ 40T Overload
05 - 4
Data Sampling Control
18 Data ¥ Remove DC Offset
1 | 1 1 | | | I I | IF Dat . c
205 409 614 19 1024 1228 1433 1838 1942 2047 = Undecimated 5 ampling
Sample # HModulation Mode Frequency [MHz]

n 2] 85 0000000
Serial Numbers ) | - View Controls Display Gensic | D eaiid S
Sample B Stant Sample # S
LO (3011071016 RF Lo Capture |||, .‘Damw =, -‘;UT;E =B | Biesimatian Fidtia Frequency (MHz)
A 7 - 95.0000000
RF [303003/005 LvDs | Reuting 1 =
Murnber of 10 Samples

D RefLocked _Tigger | Boat | 21 nds
v,

o Verify that the I and Q data is the same as the modulated signal. If the RF input signal is
unmodulated carrier, | and Q should be sinusoidal waveforms at the same frequency as

the offset from the center frequency.
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Detailed soft front panel operation

This section provides more detail about the controls on the digitizer soft front panel. Many
buttons and fields on the soft front panel also have associated drop-down help.

Menu bar

'a1neruﬂe:|-: PXI Digitizer
File Display Settings Options  Help

File
Save Captured Data to File captures the 16-bit sample data into the specified location.
Click Exit to close the application.

Display

Allows you to view results in different formats:
FFT
This is the default, displaying a single graph showing logarithmic power versus frequency.
Time Series

Displays two graphs showing | and Q magnitude (in 1Q mode) or IF magnitude (in IF mode)
versus sample number.

1Q Polar
Presents | and Q data as a polar response (available in IQ mode only).
Numeric

Displays a table of the current captured | and Q data (in IQ mode) or IF data (in IF mode)
against sample number.

16



MENU BAR

Set up how the selected format is presented:
FFT Display Settings
Graticule Visible hides or displays the graticule.

Vertical Scaling provides scaling from 0.01 dB/div to 20 dB/div.

Span selects either Full or Truncated (approx. 66%) span. For example, with
Modulation Mode set to UMTS and with a Decimation Ratio of 2, Full span is the full
decimated bandwidth of the module — 30.72 MHz — and Truncated limits this to the
module’s bandwidth of 20 MHz, placing graticule lines at integer frequencies for easier
reading.

Time Series Settings

Graticule Visible hides or displays the graticule.

Separate 1Q Traces displays individual graphs of Time Series (I) and Time Series (Q).
Both graphs are displayed with a common horizontal axis scaling (as set by Sample # Start
and Sample # Stop in the Display group).

Overlaid 1Q Traces displays colored I and Q traces on a single graph; I is yellow and Q is
green.

Y-axis Autoscale, when selected, automatically sets the scaling of signal magnitude to the
peak value. When it is deselected, you can set the values manually using the Magnitude Min
and Magnitude Max controls. The values of Magnitude Min and Magnitude Max apply to
both I and Q when IQ Separate Graphs is selected.

IQ Polar Display

Graticule Visible hides or displays the graticule.

Autoscale, when selected, scales the | and Q signal magnitudes to the peak value. When it is
deselected, you can set the values manually using the I Axis Range () and
Q Axis Range (£) controls.

17



MENU BAR

Settings
Load and Save allow you to load and save soft front panel configurations from and to your

preferred locations. The default location is C:\Program Files\Aeroflex\Digitizer\settings, and
configurations are saved as *.ini files.

You can edit, copy and paste settings files as required. Edit the saved .ini file using a text
editor (for example, Notepad) to remove unwanted parameters. Ensure only that you do not
delete the General (VendorID, DevicelD) and Version (Major/Minor) parameters. Save the
changed file. When the settings file is next loaded, the configuration of the soft front panel
changes to match the parameters remaining in the settings file.

Directories lets you choose the locations for front-panel configuration settings and
synthesizer plugin dlls.

Options

Click View to see what options are fitted to the module(s), and access their details separately
using the LO and RF radio buttons.

Help

Instrument Information provides revision numbers and serial numbers for both 3010 Series
(synthesizer) and 3030 Series (digitizer) software and hardware, together with dates of last
calibration. The File Info button displays file version details for the various components of
the Digitizer software, and the Cal Info button does the same for calibration details.

About provides the version number of the soft front panel.

18



Serial numbers

— Serial numbers - &P -
LO

RF

LO

The serial number of the 3010 Series module providing the LO appears in this field after a
successful boot.

RF
The 3030 Series module’s serial number appears in this field after a successful boot.

19



View Controls

—¥Yiew Controls
RF LO Capture
LWDs Huouting

Trigger B oot

This group contains separate controls to:
o Adjust digitizer RF settings (RF)
 Adjust 3010 Series synthesizer settings (LO)
« Configure how the digitizer captures and stores data (Capture)
e Configure the LVDS interface (LVDS)

« Configure input and output routing between the digitizer, its front panel, and the PXI
backplane (Routing)

« Select the digitizer’s trigger source (Trigger)
« Select digitizer resources and boot the digitizer (Boot)

20



VIEW CONTROLS

RF
Digitizer RF Settings

Refersnce Mods |2 o PDSEEH_
; ove
Below
|F Filter Bupazz IDisaI:uIeu:I ,I
— O ptirmization
Auto T k . - Ferform
uit?mazirt"mpﬁ'a e [Disabled ~] T emperature

Comection

auto Flatness Mode  |picabled =
Cloge

Reference Mode

External — Daisy Chain causes the internal oscillator to lock to the 10 MHz reference
connected to the 10 MHz 1/0 connector.

Internal causes the internal oscillator to free run at the center of its range, at a nominal
frequency of 61.44 MHz (3030) or 103.68 MHz (3030A/3035).

IF Filter Bypass

When enabled, causes the anti-aliasing filter to be bypassed, allowing signals outside its
passband to reach the ADC. Level calibration is maintained. Allows you to observe spurii
and other signals within the module’s bandwidth that would otherwise be removed by the
filter.




VIEW CONTROLS

Optimization

Allows you to choose how the 3030 Series module compensates for the effect of temperature
changes and RF frequency response.

Auto Temperature Optimization monitors the temperature of the module at regular
intervals and adjusts the correction figure for the current temperature. You can turn this off
if it might interfere with a time-critical measurement.

Perform Temperature Correction forces an immediate update, after which the timer starts
a new interval.

Auto Flatness Mode compensates for the slope of the RF response, and may be needed for
measurements taken over a wide bandwidth. It applies compensation to “flatten’ the
response over the chosen bandwidth. The change in RF level due to RF response may not be
significant for narrow-bandwidth measurements, which should be taken into account as auto
flatness mode compensation may slow measurement time considerably. Default is
‘Disabled’.

LO Position

Above/Below sets the LO to a frequency 46.08 MHz (3030) or 77.76 (3030A, 3035) above
or below the RF frequency.
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VIEW CONTROLS

LO

This control sets up the 3010 Series signal generator to provide the LO signal for the
3030 Series digitizer.

Digitizer LO Sekktings

GECEUEE R el
— External Trigger————— — Loop Bandwidth
hode IN.;.nE vI ; M arron
k Mormal
Source ||_E|_|:| vI
Skart ix 1]
Stop ’_.l\ 1]

Cloze |

Reference Mode

The default clock source for the 3010 module is Internal (OCXO for 3011).

If an external 10 MHz clock reference is connected to one of the 3010’s 10 MHz I1/O
connectors, and the other 10 MHz 1/0O connector is used to pass on the 10 MHz clock to
another module/instrument, set the Reference Mode to External - Daisy Chain.

If an external 10 MHz clock reference is connected to just one of the 10 MHz 1/O connectors
and this forms the end of a 10 MHz distribution chain, set the Reference Mode to
External - Terminated.




VIEW CONTROLS

External Trigger

Sets the external trigger mode for the 3010 Series module. Used to control channel-hopping.
Mode
None Not in hopping mode

Advance Steps incrementally through the list of 128 channels. The Start and Stop fields
let you define a subset of channels.

Toggle Toggles between Channel 0 and Channel 1.

Hop Receives channel address from PXI backplane. Provides completely
independent hopping.

Source

Defines which lines on the PXI backplane are used for external triggering or addressing.
Select from:

PTB PXI1 Trigger Bus0to 7
LBR Local Bus Right 0 to 12
LBL Local Bus Left 0
STAR Star trigger

Start

Sets the start channel number.

Stop

Sets the finish channel number.

Loop Bandwidth

Click to toggle between Narrow and Normal. Select Narrow loop bandwidth for better phase
noise, or Normal for fastest switching speed consistent with good signal quality.
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VIEW CONTROLS

Capture

— Capture Destination—————— — ASCI| File Format |3 Resolution
™ Capture to Screen ¢ Interleaved ¢~ Domma-separsted ‘ 16 Bit
_ 1/0 140 Pair per ling Auta
¥ Capture to ASCI File and Screert _
Far IF Sample D ata, ASCI file iz

' Capture to Binawy File and Screen || always newline-separated.

r— Capture File Settings

Directaony for capture files

IC:\Program FileshAeroflex\Digitizer Browse |
Filename for capture file
Idata.tr:t Cloze |

Capture Destination

By default, the 3030 Series module captures data to the screen (Capture to Screen), but you
can also capture results to ASCII (Capture to ASCII File and Screen) or binary files
(Capture to Binary File and Screen) whilst continuing to display on-screen.

Capture File Settings

This feature is visible only when saving to file (ASCII or binary). It opens a browser to
define a filename plus extension (default is .txt) and location for storing data.

ASCII File Format

This feature is visible only when saving to an ASCII file. Files can be saved as interleaved
1/Q pairs (I followed by Q) or 1/Q pairs separated by commas; the number of pairs stored is
in multiples of 16. IF data is stored as an ASCI| file; the number of pairs stored is in
multiples of 32.

IQ Resolution

Sets the resolution of the 1Q data to be captured. Auto uses 16 or 32 bits depending on the
resolution allowed for the current modulation and decimation.
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VIEW CONTROLS

LVDS

Defines the data, marker and auxiliary modes for the LVDS. You can set each LVDS Data,
Auxiliary and Marker mode for input, output or tri-state (default) operation.

Digitizer LYDS Setktings

Data Maode IInput [Receiver] |

b arker Mode I Input [Feceiver] j

Avpalary Mode Ilnput [Feceiver] j

Set Marker Mode to Input when using a marker bit as a trigger input.
Set Auxiliary Mode to Input when using an auxiliary bit as a trigger input.
Set Data Mode to Input when using Spare 0 as a trigger input.

Trigger (page 30) gives details of LVVDS trigger types.
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VIEW CONTROLS

Routing

Routing displays a matrix that provides interconnection between input and output signals on
the PXI backplane bus, the DATA connector and the TRIG input, as shown diagrammatically
in Fig. 3. This provides great flexibility in how you can route signals between modules.

PXI_STAR
PXI_LBL[0]-[12]
PXI_TRIG[0][7]

PXI BACKPLANE BUS

TRIG

C6006

DATA

LVDS_MARKER1—4
LVDS_AUX[0]-[4]
LVDS_SPARE[0]-[2]

Fig. 3 Routing matrix functions
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VIEW CONTROLS

Routing Scenarios

This allows you to select a predefined routing matrix connection. A tick against the
scenario’s title shows that it is selected.

Routing Matrix

Use the routing matrix (Fig. 4) to interconnect signals. Output signals form the body of the
matrix. Select appropriate input signals from the drop-down menus under each down-arrow
to create the interconnections.

Check the boxes to enable the outputs and select the appropriate LVDS mode.

Reset connects all input signals to GND and disables the outputs (LVDS outputs go tri-
state). This is the default state.

When operating in default digitizer mode (routing matrix reset), all necessary input, output
and trigger signals are available on front-panel DATA, SMA and SMB connectors and there
is no need to configure the matrix. If you need to set up particular signal routings, you can
define these using the drop-down menus on the matrix and save them using the Load and
Save commands in Settings, or use Routing Scenarios to access pre-set alternative routings,
or contact Aeroflex if you need assistance in defining particular routing requirements.
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VIEW CONTROLS

Output enable

check box

Digitizer Routing

Routing Scenarios
™ LYDS Aux to P LBL

Routing Matrix
1] Dutput

P Trig[0] (gD -

Pl Trig[1]
Pl Trig[2]
Pl Trig[3]
Fi<l Trig[4]
Pl Trig[5]
Pl Trig[6]
Pl Trig[7]
Pl LEI[O]
Pl LEI[1]
Pl LEI[2]
Pl LEI[3]
Pl LEI[4]
Pl LEI[S]
Pl LEI[E]
Pl LEI[7]
Pl LEI[E]
Pl LEI[3]
Pl LEI10]
Lk([11]
| Lbi[12]

Input

GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z
GND Z

Input signal

selection

Mode Output Input 0OE Dutput

’_L| LYDS Marker[1] ’m r Tant SME

— LYDS Marker2] ’m q Strobe

—— LYDS Marker[3] ’m Sen Reset

L LYDS Marker4] ’m Timer Sync
[ =] Wosaut] [Grp = L& In[0]
L s Aulll [Gro = LA (1]
| wosaw2 [Gro = LA (2]
| wosaw3  [Gro = LA In(3]
L wosawdl  [Gro = L Inf4]
’_L| LYDS Sparef0] m L& In[5]
wossparelll [Go 7] LA IniE)

List Strobe

VDS Sparel2] [GND -

3030A,
~ 3035
only

Output signal

Input signal

Fig. 4 Routing matrix inputs and outputs

C5904
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VIEW CONTROLS

Trigger
Allows you to select the trigger source from a drop-down list:

Digitizer Trigger Settings
Trigger Source Sw TRIG 'l

LWDS ALK 2 -
LWDS AL 3

LWDS ALK 4

ILVDS SPARE 0

[INT TIMER
INT TRIG (
FRONT SMEB -

Cloze |

Software trigger

e SWTRIG
This is a non-triggered capture mode. Click on Start to capture samples (defined by
Number of Samples) when in Single/Repeat mode, without waiting for any external event.
Click Stop to end the capture.
There are two modes available in software capture mode: ‘immediate’ and ‘armed’.
Armed mode allows for faster data gathering. Refer to the help files for full details.

Hardware triggers

Remaining triggers on the drop-down list are hardware triggers. When any of these are
selected, triggering is dependent on trigger events, including the correct arming of the
trigger.

The module ignores triggers that occur during the sample capture.
Refer to the help files for full details.
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VIEW CONTROLS

Most of the hardware triggers share a common triggering interface:

Fl TRIG 0O
Trnigger Type m Qffget Delay f'_) 0
Edge/Gate Polanty lm Pre-Trigger "'_) 0

Samples

Trigger Sournce

Cloze |
Trigger Type set to Edge or Gate
Edge/Gate Polarity set Positive or Negative
Offset Delay all hardware triggers can be delayed in the range 0 to +2°
decimated samples.
Samples

<
<

v

C5977

Trigger offset delay
-«

Trigger

Max buffer
length
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VIEW CONTROLS

Pre-Trigger Samples  sets the number of pre-trigger samples present in the captured

(Edge trigger type) data buffer. Increase this value to move the position of the
trigger point in the captured data further from the start.
Samples

<
<

C5976

« >
Pre-trigger samples
% ° ﬁTrigger Max buffer
length
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VIEW CONTROLS

PXI TRIG [0-7]
Takes its trigger input from any one of eight bits of the PXI trigger bus that is common to
all modules in the chassis.

PXI STAR
Takes its trigger input from a module that has ST functionality and is fitted in PXI slot 2.

PXI LBL (Local Bus Left) [0-12]

Takes its trigger input from the slot to the left of the 3030 Series module (viewed from the
front panel), using the PXI local bus. Choose from any of 13 bits for the trigger; this bus
is common only to the 3030 Series module and the module to its left.

LVDS MARKER [1-4]
Takes its trigger from any of four Marker bits on the DATA connector. Ensure that
LVDS Marker Mode is set to Input.

LVDS AUX [0-4]

Takes its trigger from any of five Auxiliary input bits on the DATA connector. Ensure
that LVDS Auxiliary Mode is set to Input.

LVDS SPARE

Takes its trigger from the Spare 0 input bit on the LVDS data bus. Ensure that LVDS

Data Mode is set to Input. Because the data bus is set to receive when this trigger is used,
it is not then possible to output data on the DATA connector.

FRONT SMB
Takes its trigger from the TRIG connector on the 3030 Series module’s front panel.
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VIEW CONTROLS

e INT TIMER
Takes its trigger from the internal timer.
Trigger Source INT TIMER =

Trigger Type IEdge vl Qffzet Delay »’)‘ 0
E dge/Gate Polanty IPositive 'I Pre-Trigger "'_) ]

Samplez

Timer Period £4110000
[nSes) DJ

Timer Phase ",_J 0

Close |
Timer Period sets the period of the internal timer (50% mark/space ratio)
Timer Phase adjusts the phase of the internal timer signal in multiples of the

resampled sample clock period for the selected modulation mode.
This allows you to synchronize the timer trigger with external
events.

34



VIEW CONTROLS

INT TRIG

Takes its trigger from the internal level trigger.

. Digitizer Trigger Setktings

IINT TRIG 'l

Trigger Source

Trigger Type

Edge/Gate Paolarity

Irt Trigger Mode

IEdge 'I Offzet Delay
[Samplesg]

Pogitive = Fre-Trigger
Samples

IAbsqute hd I Abszolute
Threshold [dEm]

Abzolute Time
Constant [nSec]

fi‘)u
%)D
;J‘u.un
%‘)0.1

=101

Close |
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VIEW CONTROLS

Int Trigger Mode

Absolute Time
Constant

Absolute Threshold

Slow/Fast Time
Constant

Relative Threshold

Select the internal level trigger mode: Absolute/Relative

Absolute: the digitized signal is filtered using an absolute
time constant. An internal level trigger is generated when
the level of this filtered signal exceeds the absolute level
trigger threshold (specified in dBm). The absolute time
constant and level settings may affect the trigger delay.

Relative: the digitized signal is filtered using both a fast and
a slow time constant. For a step level change, the amplitude
difference between the two resultant filtered signals
produces a pulse, its duration and level determined by the
difference between the fast and slow time constants. The
pulse is then compared with the 'relative threshold trigger
level' to create the internal trigger. Fig. 5 shows this.

When the relative threshold trigger level is entered as
positive, the difference signal = (fast signal — slow signal).
When relative threshold trigger level is entered as negative,
the difference signal = (slow signal — fast signal).

Only +ve Trigger Edge/Gate Polarity is available when
using relative mode.

Sets the time constant for the absolute level internal trigger.

Sets the absolute threshold level in dB.

Sets the slow and fast time constants used in relative internal
trigger mode.

The threshold value (dBm) compared with the difference
signal filtered using Relative Slow and Fast Time Constants.
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VIEW CONTROLS

Signal envelope

Envelope output,
fast time constant
filter

Envelope output,

slow time constant
filter

+ve trigger point Difference

Relative threshold level \ /\ pulse

Internal
trigger

C6172

Fig. 5 Relative internal level trigger mode
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VIEW CONTROLS

Boot

Digitizer Resources

AF3DZS | Select |
LO syrth: | Selectl

Cal plugin: IE:H"»-"KIF'N PhafIMMT 4af 303 Select |
[ Use cal plugin for all LO

B oot Instrument lt

Claze [nstrument | Cloze |

Press Select next to the AF303X: text box. This displays the Select a VISA resource window
with the 3030 Series resource already selected by default. If you have more than one

3030 Series module in the chassis, select the appropriate 3030 Series resource name and press
OK. This updates the 3030 Series resource.

Press Select next to the LO synth: text box in the Digitizer Resources window. This displays
the Select a VISA resource window with the first 3010 Series module in the list selected by
default. If there is more than one 3010 Series module in the chassis, the default selected
resource name may not be correct. Select the resource name of the 3010 Series module that is
in the slot immediately to the left of the 3030 Series module and press OK. This updates the
Digitizer Resources window.

Note: when you boot a particular 3030 Series module for the first time, calibration data is
read from that module and placed in a local cache. This initial boot time is of the order of
60 seconds. Subsequent boots of this module after power is applied are considerably faster.
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VIEW CONTROLS

Cal plugin: the plugin provides for control of the LO during any user calibration procedure;
for example, during 1Q user calibration. Plugins for 3010 Series modules and 3410 Series
digital RF signal generators are supplied on the CD-ROM.

Use cal plugin for all LO checkbox: this must be checked if you are not using a 3010 Series
module as the LO. The plugin used must provide the minimum functionality to allow
different sources to work correctly with the 3030 Series module. You can leave the checkbox
ticked if you are using the plugin to control a 3010 Series module, but this is not
recommended. When the checkbox is ticked the trigger functionality is reduced; so for
example, hardware-controlled list mode operation will not be allowed.

Press Boot Instrument in the Digitizer Resources window. The indicators in the
Digitizer Resources and main windows turn yellow during booting and then green if booting is
successful.

If booting fails or the instrument session is closed (for example, by pressing
Close Instrument), the indicators turn red.

The Digitizer Resources window closes automatically if booting is successful.

The serial numbers of the LO (3010 Series module) and RF (3030 Series module) are also
updated in the main window after a successful boot.
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Display

Dizplay
Top of Screen

40 I~ Peak Hold
Murnber of Averages

A

or

Dizplay
Sample # Start

f,jn

Sample # Stop
f_j 2047

This field changes, depending on which format is selected in the Display menu.

When FFT is selected, Top of Screen lets you determine the highest power level
displayed on the left side of the screen. Number of Averages sets the number of

averages over which the measurement is made.

Peak Hold retains peak power values on the FFT display and can be used for spotting

transients.

When Time Series is selected, Sample # Start and Sample # Stop let you change the
starting sample and last sample, allowing you to ‘zoom in’ on data.
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Frequency and Level Control

_ Channel

- Centre Frequency [Hz]
A
-0

) 10000 Hz step

- RF Input Level [dBm)
0

IF Input Lewel [dBm]

=lo

A
100 ABm step

f‘) 0 Chan List |

— Frequency and Level Control

. BF Input
IF Irpat

Front End Mode

[N - |

RF Atten [dE)
2110

4

*IF Atten [dB]
20
"

Channel

Sets the currently active channel in a range of 0 to 127.

Chan List

Click this to set up individual channels. You can Load and Save (page 18) the settings to

make setup easier.

Centre Frequency (Hz)

This is the RF input frequency. This defines the center frequency of the FFT trace and selects

appropriate correction values.

The module is tuned by setting the RF center frequency and the LO offset position (above or
below). From these two values, the module calculates the LO frequency that must be applied
to the LO input and sets the 3010 Series synthesizer module accordingly.

Set the input frequency using the up/down arrows or by entering the frequency in Hz or

scientific (e) notation.
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FREQUENCY AND LEVEL

RF Input Level (dBm)

Set this to the peak level of the input RF signal to ensure the best dynamic range and signal-to-
noise ratio. This field is grayed out when the toggle switch is set to IF Input.

Change the RF input level using the up/down arrows or by entering the value.

IF Input Level (dBm)

Set this to the peak level of the input IF signal to ensure the best dynamic range and signal-to-
noise ratio. This field is grayed out when the toggle switch is set to RF Input.

Set the IF input level using the up/down arrows or by entering the value.

RF Atten (dB)

Sets the RF attenuator value, which changes the input level to the mixer. This value can only
be adjusted manually if Front End Mode is set to Manual or Auto-IF.

Change the RF attenuator level using the up/down arrows or by entering the value.

IF Atten (dB)

Sets the IF attenuator value, which changes the input level to the ADC. This value can only
be adjusted manually if Front End Mode is set to Manual.

Change the IF attenuator level using the up/down arrows or by entering the value.

Note: the numeric fields of the RF and IF input level and attenuator controls are color-coded.
BB shows that the value can be changed but will not affect the hardware setup until you
change the input source or front-end mode; gray shows that the parameter cannot be changed
manually but is the current setting; white shows that the value can be edited and will affect the
hardware immediately.
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FREQUENCY AND LEVEL

RF/IF Input toggle switch

Set this to RF or IF depending on whether your input signal is RF or has already been
downconverted to IF. Apply IF or RF signals to the appropriate input on the 3030 Series
module. If the signal is RF, the digitizer downconverts it and provides attenuator
configuration and filtering options. RF frequency settings and input level or IF input level
controls are enabled, depending on which is selected, and unused controls are grayed out.

Front End Mode

RF input:
Auto

Auto-1F
Manual

IF input:
Auto and Auto-IF
Manual

the RF input level set is used to optimize RF and IF attenuator gain
settings automatically.

the IF input level set is used to optimize the IF attenuator setting, but
you have manual control of RF attenuation.

ignores the RF input level you set, giving complete control over the
settings of the RF and IF attenuators.

the IF input level set is used to optimize the IF attenuator setting.
gives complete control over the setting of the IF attenuator.
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Marker Control

Marker Control

kd arker )
Frequency (Hz] T-»’I 2000000000

Turn Mkr On: enables a vertical line on the display with a peak level marker. Move the
marker line by click-dragging it with the cursor or by entering a frequency in the
Marker Frequency (Hz) field.

Figures on the display show the current frequency, and peak relative and absolute levels at that
frequency.

on e i
= = =

Power [dBm]

-]
=1

-0

M n‘ il \"L' l‘ ’1 M .n

19?2 & 18?9 25 1885 16 1983 08 2DDD oo ZUDE 32 2013 84 2020 75 202? BF
Frequency [MHz]
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Trigger and Capture Control

Trigger and Capture Control —————— Trigger and Capture Control
. Repeat
Trigger Source: S'w_TRIG 3 Ef&pelat Trigger Source; LWYDS_All<3 3 5?:;1
Capture To: Screen ingle Capture To: Screen
@ |d= @ 40C Dverload @ d= @ 40C Overload
Stark | Stop | A [iizarm
or
Measuring: indicator lights green when capturing samples.
Idle: indicator is unlit when no samples are being captured.

Waiting for trigger: indicator lights green while waiting for a trigger
ADC Overload: indicator lights if the ADC was overloaded during the last measurement.

When Trigger Source is set to SW TRIG (Trigger in the View Controls group), use the Start
and Stop buttons to capture samples without waiting for any external event.

When Trigger Source is set to a hardware source, use the Arm and Disarm buttons to
enable/disable sample capture dependent on the chosen trigger event.

The Repeat/Single toggle switch enables single or continuous samples to be taken.
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Data Sampling Control

—Data Sampling Control

< 13 Data [+ Remove DC Offset

IF Data Indecimated Sampling
kdodulation ode Frequency [MHz]

IGenerin:: j :L 0.0000000
Decimated 5ampling

Decimation B atio Frequency [MHz]

I 1 'rl 0.0000000

FFT Length Humber of 10 Samples

I 2048 - I ;j\] 2043

IQ/IF Data toggle switch

Selects 1Q or IF data.
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MODULATION AND ANALYSIS

Modulation Mode

(1Q data format only) Sets the digital modulation mode:

Generic/lUMTS/GSM/CDMA2000 1X/231
The sample rate varies depending upon mo

9 Emu(lation).
dulation mode and decimation ratio:

o Generic: user-defined. Use this mode to create or emulate any modulation scheme.
Enter any sample rate up to 50 MHz (3030) or 85 MHz (3030A/3035)

or

define a fractional rate by setting the n
adjoining the Undecimated Sample Ra
fractional sample rate:

&, Generic Undecimated Sampling Freque

Sample Frequency A

MHurmeratar

Sample Frequency A

Denominator

T

Sample
Frequency

= 135000000

umerator and denominator. Click on the button
te box to open the popup panel and enter a

4

MHz

Cloze |

|s_?50t|uun

Pre-defined rates:

o UMTS data mode: 61.44 MHz/2N (where N =1 to 10)

e GSM resampled 1Q data mode: 13 MH
rate of 13 MHz/48)

/(3 * 2V), where N = 0 to 4 (2“™ times symbol

« CDMA2000 1X resampled IQ data mode: 9.8304/2", where N = 0 to 3 (2™ times chip

rate of 1.2288 MHz)
« 2319 emulation mode: 65.28/2", where

N =4 or5.
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MODULATION AND ANALYSIS

Undecimated Sampling Frequency (MHz)
Displays the internal undecimated sampling rate before division by the decimation ratio.

UMTS 61.44 MHz = 3.84 MHz (3GPP chip rate) x 16

GSM 4.3333 (rec.) MHz = 270.8333 (rec.) kHz (GSM bit rate) x 16
CDMA2000 1X 9.8304 MHz = 1.2288 MHz (CDMA2000 chip rate) x 8
2319 Emulation 65.28 MHz = 3.84 MHz (3GPP chip rate) x 17

IF 61.44 MHz

Sample rates

1Q (Msymbol/s) IQ data format
UMTS 30.72 16
15.36 16
7.68 16/32
3.84 16/32
1.92 16/32
0.96 16/32
0.48 16/32
0.24 16/32
0.12 16/32
0.06 16/32
GSM 4.33333 16/32
2.16666 16/32
1.08333 16/32
0.541667 16/32
0.270833 16/32
CDMA2000 9.8304 16
4.9152 16
2.4576 16
1.2288 16/32
2319 Emulation 4.08 16/32
2.04 16/32
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MODULATION AND ANALYSIS

Decimated Sampling Frequency (MHz)

IQ data format only: displays the result of the undecimated sampling rate divided by the
decimation ratio.

Decimation Ratio

(1Q data format only) Select a decimation ratio, dependent on the modulation mode:

GENERIC 2" wheren=0to 14
GSM 2"wheren=0to 4
UMTS 2" wheren=1to 10
CDMAZ2000 1X 2"wheren=0to 3
2319 Emulation 2"wheren=4,5

See Data timing on page A-1.

Number of (IF/1IQ) Samples
The name of the field changes to reflect the sample type selected.

Sets the sample size (number of samples to be captured), up to 32 x 10° 1Q pairs or 128 x 10°
IF samples.

FFT Length
Varies with number of IF/IQ samples set.

Remove DC Offset

Removes the DC component from captured IF or 1Q data. Removes DC components at the
edge of the span at full and/or %2 sample rate.

Note: if DC but no signal is present on the input, a sawtooth waveform is displayed on | and
Q time series screens.
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Channel List

Click Chan List on the soft front panel to display individual channel settings (Fig. 6).

. Digitizer Channel Lisk o ] o |
[~ Link channel selection ta main panel
Chan| RF Freq[Hz] L0 Poszition Front End | RF Lew [dBm]| IF Lewv [dBm] | RF Atten [dB] | IF Atten [dE] | =
1]
1 2000000000 Below A b 0.00 naon 1] 1]
2 2000000000 Belaw At 0.00 0.an i 1]
3 2000000000 Belaw At 0.00 0.an i 1]
4 2000000000 Below At 0.00 o.an 1] 1]
5 2000000000 Below At 0.00 o.an 1] 1]
E 2000000000 Below Abo 0.00 oo 1] 1]
Ti' 2000000000 Below Aho 0.00 n.ao 1] 1] _lll
1 3
[~ Set focus from orid selection
. Above
Channel ‘_,J 0 LO Pozition; L Below
Centre Frequency [Hz): f_) 2000000000 Front End Mode: I.f-\utu:n 'I
RF Input Level [dBm]: :;;] .00 RF Atten [dB]: ’;. 0.00
IF Input Lewvel [dBrm): ';. 0.00 IF dtter [dB]: ';. 0.on

ListMode |  Edit Range |

Fig. 6 Edit channel list settings
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LIST MODE

Edit the grid in the upper part of the screen by means of the fields in the lower part. The fields
(Channel, RF Level (dBm), etc) are similar to those on the soft front panel. Edit each channel
individually or by range for:

Channel

RF Freq (Hz)
LO Position
Front End Mode
RF Level (dBm)
IF Level (dBm)
RF Atten (dB)
IF Atten (dB)

Click on the link for details. Names of fields on the soft front panel may differ slightly from
these, but the function is the same.

If you check the Link channel selection to main panel box, clicking on any row of a channel
list on this screen makes it become the active channel on the soft front panel.

Check the Set focus from grid select box to make the associated field active when you click
on a channel parameter in the grid.

Note: LO external trigger mode (Digitizer LO Settings, page 23) must be None to edit the RF
frequency of the channel.

Some of the non-applicable parameters of the channel are disabled (depending on the
setup) and are not editable.
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LIST MODE

Click Edit Range to display the Edit Channel Range screen (Fig. 7), which lets you apply
changes to a set of channels simultaneously, speeding up channel setup.

Define start and finish values for address numbers in the Chan range, from: and to: fields.

Insert values and click Set for each field. You are asked to confirm each action. When
finished, click Close to return to the Channel List screen.

Channel range, from: :_;] o b :_;] 127

Centre Frequency [Hz); ;' 2000000000 Set
LO Positior: . g;g;e
FiF Input Lexvel [dEm]; ;. -136.00 Set

IF Input Level (dBm: £ J/-136.00
RF &tten [dB]: ;. 0.00 Set

IF Atten [dB): :'_;': 0.00 Set
Frant End Mode: I.-i'-.utn j Set

Fig. 7 Edit all channel settings
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Getting started using Microsoft Visual Basic 6.0

For simplicity, use the afComDigitizer COM component within the Microsoft Visual Basic
programming environment.

In order to use the afComDigitizer component within Visual Basic, three preliminary steps
must be undertaken:

« Import the afComDigitizer type library into the Visual Basic project.
« Create an instance variable for the afComDigitizer object.
« Initialize the instance variable
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USING VISUAL BASIC

Import the afComDigitizer type library

From the Microsoft Visual Basic Project, menu, select References. This brings up a
References dialog. In the list of included references, make sure that the afComDigitizer type
library is selected as shown below:

References - prjDigitizerApp.¥bp

Available References: I

Wisual Basic For Applications il Zancel
Visual Basic runkime objects and procedures

Wisual Basic objects and procedures
OLE Autarnation Browse. ..
afComDigitizer 1.0 Tvpe Library
[[] 185 Helper COM Component 1.0 Type Library ﬂ
[] 145 RADIUS Praotocol 1.0 Type Library

[ AcInetEngine 1.0 Type Library Priority
[]acInetUl 1.0 Type Library

[ Acrobat &ccess 2.0 Type Library ﬂ
[T Acrobat &ccess 3.0 Type Library

[] AcrolEHelper 1.0 Type Library

[T] Active DS Type Library

rlIActi'-.fe Setun Conkral Librars | _ILI
4 3

—afComDigitizer 1.0 Type Library

Help

[l

Location:  C:\Program Files\Aeroflex)\PrINEint afComDigitizer . dil

Language: Standard
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USING VISUAL BASIC

Create an instance variable for the
afComDigitizer object.

Typically, an instance variable is created as a member of a form or a class object by adding a
declaration at the head of the code.
The instance variable can be declared as a member of a form or a class using:

Public WithEvents afDigitizerl As afCoDigitizer

Initialize the instance variable

Once created, the instance variable needs to be initialized to reference an afCoDigitizer object
before it can be used. This can be done with the following line of code:

Set afDigitizerl = New afCoDigitizer
Typically, this would be done as part of the form or class initialization.

From this point on, the afDigitizerl object can be used. For example, the following code
boots the module and then sets a 0 dBm input level at the maximum supported center
frequency
afDigitizerl._BootInstrument(“PXI16::15::INSTR”,”
PX16::14::INSTR”, False)
afDigitizerl_RF.CentreFrequency =
afDigitizerl._RF.CenterFreqguencyMax

afDigitizerl.RF.FrontEndMode =
AFCOMDIGITIZERLib.afDigitizerDll_femAuto

afDigitizerl.RF.RFInputLevel = 0.0
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USING VISUAL BASIC

Alternatively, the following code does exactly the same:
Dim afDigitizerlRf as lafCoDigitizerRf

afDigitizerl.BootInstrument(“PX16::10::INSTR”,”
PX16::9::INSTR”, False)

set afDigitizerlRf = afDigitizerl.RF

afDigitizerlRf.CentreFrequency =
afDigitizerlRF.CentreFrequencyMax

afDigitizerlRf.FrontEndMode =
AFCOMDIGITIZERLib.afDigitizerDIl_femAuto

afDigitizerlRf_RFInputLevel = 0.0

Example overview

In this example, we configure 3010 Series and 3030 Series modules using the afComDigitizer
COM obiject to capture the IF and 1Q data.

Set up the hardware as described on page 7.
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USING VISUAL BASIC

Create a new standard EXE project

« Start Visual Basic 6.0 and select a new Standard EXE project.

o Add Microsoft Chart Control and Aeroflex Digitizer Control in the Microsoft Visual
Basic control palette (right-click on the Microsoft Visual Basic control palette and click
Components.... Select Aeroflex Digitizer Control, Microsoft Chart Control 6.0 and press

OK).

Controls IDesigners I Insertable Objects I
-

[l ckive Setup Contral Library
[Jadobe SWG Yiewer Tvpe Library 2.0
[k e roflex Digitizer Conkrol
[ peroflex GSM Analysis
[l aeroflex RF Combiner Control

[ aeroflex Signal Generator Contral
[] teraflex Spectrum Analysis

[] Aeraflex UMTS Analysis

] Aukadesk Yalo Yiew Contral

] Aukadesk WHIPIR) Active Contral
] axBrowse

[] &xPrf Actives Contral module |

[l Bttnady 1.0 Tvpe Library _lll Browse...
b

[ Selected Items Only

—Aeroflex Digitizer Control

<] |
Location: Y. Aaero, \Digitizer\ afDigitizer . ocx

Cancel Apply

o]

57



Getting started using National Instruments
LabVIEW 7.0/7.1

Adding the afComSigGen COM object

component to a LabVIEW front panel

The front panel is the user interface for the LabVIEW application. Create a LabVIEW front
panel by following the steps below:

1  Start the NI LabView application.
2  Click New\Blank VI, or open an existing front panel.
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USING LabVIEW

3  Click Window\Show Block Diagram
1Bl %]

File Edit Opsraste Tools Browse

l:l'_l 13pt Anpic HE

Show Controls Palette
Show Taols Palstte
Shaw Error List ChrlL

Tike Left and Right ~ Curl+T

Tile Up and Down
Full Size: kel

+ Untitled 1 Front Panel

4 |If the Functions window is not displayed, right-click in the block diagram window and
pin the Functions Window.

5 Add an ‘Automation Open’ (Functions\Communication\ActiveX\Automation Open) to
the block diagram.
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USING LabVIEW

Right-click over the *Automation Refnum’ input of the created ‘Automation Open’ and
click Create/Constant

i Untitled 1 Front Panel *

=10l 5||
Fle Edt Operate Tools Erowse Window Help
[ untitled 1 Block Diagram *

_ il
File Edit

Operate Tools Browse Window Help

=101 x|
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Visible: Ttems
Help
Description and Tip...
Set Breakpoint

Activex Palette

»
3
Replace » Contral
Seleck ActiveX Class b Indicator
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USING LabVIEW

7  Right-click on the created ‘Automation Refnum’ and click on
Select ActiveX Class/Browse... Note that this operation can take a little while.

I+ Untitled 1 Front Panel * - Dlﬂl
File Edit Operate Tools Browse Window Help ‘E‘ I

{3} untitled 1 Block Diagram * =lalx|

File Edit Operate Tools Browse Window Help
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Advanced
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USING LabVIEW

10
11
12

Select the afComDigitizer type library from the list.
Tick the “‘Show Creatable Objects Only’ tick box.
Expand the afCoDigitizer entry

Select lafCoDigitizer.

Press the OK button

B untitled 1 Front Panel * =loix|
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| @El 13pt Application Font |v”=nv”- ‘ﬁvl

B! Untitled 1 Block Diagram *

o [=[ 3]

File Edit Operate Tools Browse MWindow Help

@lEuj} [ 130t Appiication Fort |~ | [$o|[%da~ ]

{£¥ select Dbject From Type Library x|

~Type Library

I afComDigitizer 1.0 Type Library Yersion 1.0 j Browss.

— Ohjects
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*+ lafCoDigitizer vt
& afCoDigitizerCaptIF (AFComDigitizer . afCoDigitizer. 1)
& afCoDigitizerCaptIQ (AfComDigitizer . afCoDigitizer. 1)
& afCoDigitizerCapture (AFComDigitizer, afCaDigitizer. 1)
@ afCoDigitizerLMCaunter (AFComDigitizer. af CaDigitizer.1)

afCoDigitizerLMStrobe {aFComDigitizer  afCaDigitizer. 1)
& afCoDigitizerListMode {AFCamDigitizer  afCoDigitizer, 1) ;I

oK | Cancel | Help |

[m] 3
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USING LabVIEW

13 Right-click on the Automation Open — Automation Refnum output — this allows you to
access properties or call methods of the afCoDigitizer object.

{E Untitled 1 Front Panel * [ 5]
File Edit Cperate Tools Browse Window Help ”’:‘_i‘

] Untitled 1 Block Diagram * =laix]|
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ﬁ
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»
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Method  »
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ClosaInstrument
L
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USING LabVIEW

14 To access sub-objects, for example afDigitizer.LO.Resource.SerialNumber, do the
following:

15 Right click on the Automation Open — Automation Refnum output and select
Create\Property\LO.

16 Wire the Automation Refnum connection

17 Right-click on the LO output and select Create\Property\Resource.

18 Wire the Automation Refnum connection.

19 Right click on the Resource output and select Create\Property\SerialNumber.
20 Wire the Automation Refnum connection.
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For further information on how to use COM objects in NI LabVIEW, please refer to the
NI-supplied LabVIEW documentation or www.ni.com.
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Getting started using Microsoft Visual C++ 6.0

Within the Microsoft Visual C++ environment, there are three separate interfaces that you can
use:

« The afDigitizerDIl exports a C style interface that can be used directly from within C or
C++ projects.

o The afDigitizerCpp C++ wrapper, provided in source code form, provides a convenient
way of accessing the above from C++ projects.

o The afComDigitizer library provides a COM component which can be used from C or
C++.

The use of the C interface exported by afDigitizerDII or the C++ interface supplied by the
C++ wrapper should be preferred within pure C or C++ projects.
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USING LabVIEW

Using the C interface (C or C++)

In order to use the C interface supplied by the afDigitizer dll either directly or indirectly via
the C++ wrapper, the dIl must first be loaded. Do this implicitly by linking your project
against afDigitizerDIl.lib (installed by default in C:\Program Files\Aeroflex\Pxi\Library) or
explicitly using the Microsoft Windows API function ‘LoadLibrary’ and specifying
‘afDigitizerDIl_32.dlI” as the dll name.

All of the functions exported from the afDigitizer dll return a status code. However, for the
sake of brevity, the status codes are ignored in the outline that follows. Similarly, for
simplicity, implicit loading of the dll is assumed.
In order to use the afDigitizer components, do the following:
1 Include the afDigitizerDIl.h header file:
#include “afDigitizerDll_h”

This file is located, by default, in C:\Program Files\AeroflexX\PXI\Include and so this
path should be added to the include search path of the project.

2 Declare a variable to hold a handle to your afDigitizer object:
afDigitizerlnstance_t afDigitizerl;

3 Create the afDigitizer object:
afDigitizerDll_CreateObject(&afDigitizerl);
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USING LabVIEW

Start using the afDigitizer object.
For example, to set a 0 dBm maximum input level at the maximum frequency:

double maxFrequency;
afDigitizerDIl_Bootlnstrument(afDigitizerl,

“PX16::15::INSTR”,

“PX16::14::INSTR”,

AF_FALSE);
afDigitizerDll_RF_CentreFrequencyMax_Get(afDigitizerl,&maxF
requency);
afDigitizerDIl_RF _CentreFrequency_Set(afDigitizerl,
maxFrequency) ;
afDigitizerDll_RF_FrontEndMode_Set(afDigitizerl,

afDigitizerDIl_femAuto);
afDigitizerDIl_RF_RFInputLevel Set(afDigitizerl, 0.0);

Destroy the afDigitizer object:
afDigitizerDll _DestroyObject(afDigitizerl);
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USING LabVIEW

Using the C++ interface (C++ only)

The C++ wrapper is designed to work when the project is linked directly against
afDigitizerDII.lib

In order to use the afDigitizerCpp components, do the following:

1

Add the C++ wrapper source to your project.

Copy the afDigitizerCpp.cpp file to your project directory. By default, this file is found
in C:\Program Files\Aeroflex\Pxi\Src.

Add afDigitizerCpp.cpp to the project source files.

Include the afDigitizerCpp.h header file.

#include “afDigitizerCpp.h~

This file is located, by default, in C:\Program Files\AeroflexX\PXI\Include and so this
path should be added to the include search path of the project.

Open the afDigitizerCpp namespace

using namespace AfDigitizerCpp;

Declare a variable to hold a handle to your afDigitizer object:

AfDigitizer afDigitizerl;

Start using the afDigitizer object.

For example, to set a 0 dBm maximum input level at the maximum center frequency:

afDigitizerl._Bootlnstrument(“PX16::15::INSTR”,

“PX16::14: - INSTR”,

AF_FALSE);
afDigitizerl.RF.CentreFrequency =
afDigitizerl._RF.CentreFrequencyMax;
afDigitizerl_RF.FrontEndMode = afDigitizerDIl_femAuto;
afDigitizerl_RF.RFInputLevel (0.0);
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Appendix A
DATA timing

Data transmission for generic modulation mode

In this mode, the 1Q data is resampled to produce 1Q data at a rate of between 1 and 16384
times the bit rate, up to a maximum of 85.00 MHz (3030A/3035) or 50 MHz (3030). The
timing relationships for the DATA interface is as shown in Fig. A-1. Note that the CLK_OUT
signal is continuous and that the frequency of the clock remains fixed at 103.68 MHz
(3030A/3035) or 61.44 MHz (3030). It is possible to define any relationship between the data
rate and the clock frequency of 103.68 MHz: in this example, the chosen decimated data rate
of 51.84 Ms/s means that the ratio of clock to data rate is 2.

CLK_ OUT
103.68 MHz L

IQSEL_OUT

D[15:0] ><I1><Q1><I2><Q2><I3><Q3><I4><Q4><I5><Q5><

Fig. A-1 DATA timing for generic modulation
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DATA TIMING

Data timing for UMTS modulation mode and

decimation ratio of 2

The ADC in the module is clocked at a rate of 103.68 Ms/s (3030A/3035). The module’s soft
front panel allows both the modulation mode and the decimation ratio to be selected. If
UMTS is selected as the modulation mode and a decimation rate of two is selected, the 1Q

data rate is 30.72 Ms/s. The ratio of ADC clock rate to 1Q sample rate is 103.68MHz _
30.72 MHz

3.375, a non-integer value that means that data is output sometimes on the 3" clock pulse and

sometimes on the 4™. Therefore the number of clock cycles between IQSELECT_OUT being
asserted varies. When configured in this way, the timing relationships for the DATA interface
are as shown in

Fig. A-2.

CLK_OUT 7
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Fig. A-2 DATA timing for UMTS mode and decimate by 2
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DATA TIMING

Data timing for UMTS modulation mode and

decimation ratio of 4

The timing relationships for the DATA interface are as shown in Fig. A-3. The CLK_OUT

signal is continuous and remains fixed at 103.68 MHz (3030A/3035), irrespective of the

modulation mode and the decimation rate. IQSELECT_OUT is toggled only when an 1Q data

pair is being transmitted. The ratio of ADC clock rate to 1Q sample rate is

103.68 MHz _
15.36 MHz

6.75, a non-integer value that means that data is output sometimes on the 6 clock pulse and
sometimes on the 7. Therefore the number of clock cycles between IQSELECT _OUT being

asserted varies.
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IQSEL_OUT
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Fig. A-3 DATA timing for UMTS mode and decimate by 4
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DATA TIMING

Data timing for UMTS modulation mode and

decimation

The timing relationships for the DATA interface are as shown in Fig. A-4. The CLK_OUT
signal is continuous and remains fixed at 103.68 MHz (3030A/3035), irrespective of the

ratio of 8

modulation mode and the decimation rate.

The ratio of ADC clock rate to 1Q sample rate is

103.68 MHz

7.68 MHz
of clock cycles between IQSELECT_OUT being asserted varies.

= 13.5. Therefore the number

IQSELECT_OUT is toggled only when an 1Q data pair is being transmitted.

Annimyainhinhiyainhinyah

e

/
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Fig. A-4 DATA timing for UMTS mode and decimate by 8

In addition, for decimation ratios of 8 or greater, 1Q data can be 32-bit. In this mode data is

transmitted as two 16-bit words, MSW then LSW for | then Q, as shown in Fig. A-5.
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Fig. A-5 DATA timing for 32 bit 1Q, UMTS mode and decimate by 8
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DATA TIMING

Data timing for CDMA2000 1X modulation mode

If a modulation mode of CDMA2000 1X and a decimation value of 1 are both selected, 1Q
data is generated at eight times the CDMA2000 1X chip rate. As the chip rate is 1.2288 MHz,
this gives an 1Q sample rate of 9.8304 Ms/s. There is no longer an integer relationship
between the clock rate of 103.68 MHz (3030A/3035) and the 9.8304 Ms/s data rate.

The number of clock cycles between IQSELECT_OUT being asserted is not fixed but varies.
This is true for all CDMA mode decimation ratios.

The timing relationship for the DATA interface is shown in Fig. A-6. Note that the
CLK_OUT signal is continuous and remains fixed at 103.68 MHz, irrespective of the
modulation mode and the decimation rate. IQSELECT_OUT is toggled only when an 1Q data
pair is being transmitted.
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Fig. A-6 DATA timing for CDMA2000 1X
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DATA TIMING

The module’s soft front panel allows the CDMA decimation ratio to be 1, 2, 4, or 8.
Table A-1 shows the corresponding oversample ratios for each decimation ratio.

Table A-1 Variation in CDMA decimation modes

Decimation Oversample ratio (Ms/s)
1 9.8304 (= 8 * 1.2288)

2 4.9152 (= 4 * 1.2288)

4 2.4576 (= 2 *1.2288)

8 1.2288




DATA TIMING

Data transmission for GSM modulation mode

and a decimation ratio of 1

In this mode, the 1Q data is resampled to produce IQ data at 16 times the GSM symbol rate of
270.83 kHz, that is, 4.333 Ms/s. The timing relationships for the DATA interface is as shown
in Fig. A-7. Note that the CLK_OUT signal is continuous and that the frequency of the clock
remains fixed at 103.68 MHz (3030A/3035). IQSELECT_OUT is toggled only when an 1Q
data pair is being transmitted. There is no integer relationship between the data rate of

4.33 MHz and the clock frequency of 103.68 MHz. Therefore the number of clock cycles
between IQSELECT _OUT being asserted is no longer fixed but varies. This is true for all
GSM mode decimation ratios.
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Fig. A-7 DATA timing for GSM
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AEROFLEX INTERNATIONAL LTD.
SOFTWARE LICENCE AND WARRANTY

This document is an Agreement between the user of this Licensed Software, the Licensee, and Aeroflex International Limited, the
Licensor. By opening this Software package or commencing to use the software you accept the terms of this Agreement. If you do not
agree to the terms of this Agreement please return the Software package unopened to Aeroflex International Limited or do not use the
software.

1. DEFINITIONS
The following expressions will have the meanings set out below for the purposes of this Agreement:

Add-In Application Software Licensed Software that may be loaded separately from time to time into the Equipment to
improve or modify its functionality

Computer Application Software Licensed Software supplied to run on a standard PC or workstation

Designated Equipment the single piece of Equipment upon which the licensed software is installed

Downloaded Software any software downloaded from an Aeroflex web site

Embedded Software Licensed Software that forms part of the Equipment supplied by Aeroflex and without which

the Equipment cannot function

Licence Fee the consideration ruling at the date of this Agreement for the use of one copy of the Licensed
Software on the Designated Equipment

Licensed Software All and any programs, listings, flow charts and instructions in whole or in part including Add-
in, Computer Application, Downloaded and Embedded Software supplied to work with
Designated Equipment

2. LICENCE FEE
The Licensee shall pay the Licence Fee to Aeroflex in accordance with the terms of the contract between the Licensee and Aeroflex.

3. TERM
This Agreement shall be effective from the date hereof and shall continue in force until terminated under the provisions of Clause 9.
4. LICENCE

4.1 Unless and until terminated, this Licence confers upon the Licensee the non-transferable and non-exclusive right to use the Licensed
Software on the Designated Equipment.

4.2 The Licensee may not use the Licensed Software on other than the Designated Equipment, unless written permission is first obtained
from Aeroflex and until the appropriate additional Licence Fee has been paid to Aeroflex.

4.3 The Licensee may not amend or alter the Licensed Software and shall have no right or licence other than that stipulated herein.




SOFTWARE LICENCE AND WARRANTY

4.4 The Licensee may make not more than two copies of the Licensed Software (but not the Authoring and Language Manuals) in
machine-readable form for operational security and shall ensure that all such copies include Aeroflex's copyright notice, together
with any features which disclose the name of the Licensed Software and the Licensee. Furthermore, the Licensee shall not permit
the Licensed Software or any part to be disclosed in any form to any third party and shall maintain the Licensed Software in secure
premises to prevent any unauthorised disclosure. The Licensee shall notify Aeroflex immediately if the Licensee has knowledge that
any unlicensed party possesses the Licensed Software. The Licensee's obligation to maintain confidentiality shall cease when the
Licensed Software and all copies have been destroyed or returned. The copyright in the Licensed Software shall remain with
Acroflex. The Licensee will permit Aeroflex at all reasonable times to audit the use of the Licensed Software.

4.5 The Licensee will not disassemble or reverse engineer the Licensed Software, nor sub-licence, lease, rent or part with possession or
otherwise transfer the whole or any part of the Licensed Software.

5 WARRANTY
Aecroflex certifies that the Licensed Software supplied by Aeroflex will at the time of delivery function substantially in accordance
with the applicable Software Product Descriptions, Data Sheets or Product Specifications published by Aeroflex.

wn
—_

5.2 The warranty period (unless an extended warranty for Embedded Software has been purchased) from date of delivery in respect of
each type of Licensed Software is:

Embedded Software 12 months
Add-In Application Software 90 days
Computer Application Software 90 days
Downloaded Software No warranty

5.3 If during the appropriate Warranty Period the Licensed Software does not conform substantially to the Software Product
Descriptions, Data Sheets or Product Specifications Aeroflex will provide:

5.3.1 In the case of Embedded Software and at Aeroflex’s discretion either a fix for the problem or an effective and efficient work-
around.

5.3.2 In the case of Add-In Application Software and Computer Application Software and at Aeroflex’s discretion replacement of the
software or a fix for the problem or an effective and efficient work-around.

5.4 Aeroflex does not warrant that the operation of any software will be uninterrupted or error free.
6 The above Warranty does not apply to:

6.1 Defects resulting from software not supplied by Aeroflex, from unauthorised modification or misuse or from operation outside of the
specification.

6.2 Third party produced Proprietary Software which Aeroflex may deliver with its products, in such case the third party Software
Licence Agreement including its warranty terms shall apply.

7 The remedies offered above are sole and exclusive remedies and to the extent permitted by applicable law are in lieu of any implied
conditions, guarantees or warranties whatsoever and whether statutory or otherwise as to the software all of which are hereby
expressly excluded.




SOFTWARE LICENCE AND WARRANTY

8. INDEMNITY

Aeroflex shall defend, at its expense, any action brought against the Licensee alleging that the Licensed Software infringes any
patent, registered design, trademark or copyright, and shall pay all Licensor's costs and damages finally awarded up to an aggregate
equivalent to the Licence fee provided the Licensee shall not have done or permitted to be done anything which may have been or
become any such infringement and shall have exercised reasonable care in protecting the same failing which the Licensee shall
indemnify Aeroflex against all claims costs and damages incurred and that Aeroflex is given prompt written notice of such claim and
given information, reasonable assistance and sole authority to defend or settle such claim on behalf of the Licensee. In the defence
or settlement of any such claim, Aeroflex may obtain for the Licensee the right to continue using the Licensed Software or replace it
or modify it so that it becomes non-infringing.

®
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8.2 Aeroflex shall not be liable if the alleged infringement:
8.2.1 is based upon the use of the Licensed Software in combination with other software not furnished by Aeroflex, or
8.2.2 is based upon the use of the Licensed Software alone or in combination with other software in equipment not functionally
identical to the Designated Equipment, or
8.2.3 arises as a result of Aeroflex having followed a properly authorised design or instruction of the Licensee, or
8.2.4 arises out of the use of the Licensed Software in a country other than the one disclosed to Aeroflex as the intended country of use
of the Licensed Software at the commencement of this Agreement.

8.3 Aeroflex shall not be liable to the Licensee for any loss of use or for loss of profits or of contracts arising directly or indirectly out of
any such infringement of patent, registered design, trademark or copyright.

9. TERMINATION
9.1 Notwithstanding anything herein to the contrary, this Licence shall forthwith determine if the Licensee:

9.1.1 As an individual has a Receiving Order made against him or is adjudicated bankrupt or compounds with creditors or as a
corporate body, compounds with creditors or has a winding-up order made against it or

9.1.2 Parts with possession of the Designated Equipment.

9.2 This Licence may be terminated by notice in writing to the Licensee if the Licensee shall be in breach of any of its obligations
hereunder and continue in such breach for a period of 21 days after notice thereof has been served on the Licensee.

9.3 On termination of this Agreement for any reason, Aeroflex may require the Licensee to return to Aeroflex all copies of the Licensed
Software in the custody of the Licensee and the Licensee shall, at its own cost and expense, comply with such requirement within 14
days and shall, at the same time, certify to Aeroflex in writing that all copies of the Licensed Software in whatever form have been
obliterated from the Designated Equipment.

10. THIRD PARTY LICENCES

The software or part thereof may be the proprietary property of third party licensors. In such an event such third party licensors (as
referenced on the package or the Order Acknowledgement) and/or Aeroflex may directly enforce the terms of this Agreement and may
terminate the Agreement if the Licensee is in breach of the conditions contained herein.

11. EXPORT REGULATIONS
The Licensee undertakes that where necessary the Licensee will conform with all relevant export regulations imposed by the
Governments of the United Kingdom and/or the United State of America.

12. NOTICES
Any notice to be given by the Licensee to Aeroflex shall be addressed to:

Aeroflex International Limited, Longacres House, Six Hills Way, Stevenage, SG1 2AN, UK.
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13. LAW AND JURISDICTION
This Agreement shall be governed by the laws of England and shall be subject to the exclusive jurisdiction of the English courts. This
agreement constitutes the whole Contract between the parties and may be changed only by memorandum signed by both parties.

© AEROFLEX INTERNATIONAL LTD 2004




CHINA Beijing
Tel: [+86] (10) 6539 1166
Fax: [+86] (10) 6539 1778

CHINA Shanghai
Tel: [+86] (21) 5109 5128
Fax: [+86] (21) 5150 6112

FINLAND
Tel: [+358] (9) 2709 5541
Fax: [+358] (9) 804 2441

FRANCE
Tel: [+33] 160 79 96 00
Fax: [+33] 16077 69 22

GERMANY
Tel: [+49] 8131 2926-0
Fax: [+49] 8131 2926-130

HONG KONG
Tel: [+852] 2832 7988
Fax: [+852] 2834 5364

INDIA
Tel: [+91]80 5115 4501
Fax: [+91] 80 5115 4502

[DEROFLEX

KOREA
Tel: [+82] (2) 3424 2719
Fax: [+82] (2) 3424 8620

SCANDINAVIA
Tel: [+45] 9614 0045
Fax: [+45] 9614 0047

SPAIN
Tel: [+34] (91) 640 11 34
Fax: [+34] (91) 640 06 40

UK Burnham
Tel: [+44] (0) 1628 604455
Fax: [+44] (0) 1628 662017

UK Stevenage

Tel: [+44] (0) 1438 742200
Fax: [+44](0) 1438 727601
Freephone: 0800 282388

USA
Tel: [+1] (316) 522 4981
Fax: [+1] (316) 522 1360
Toll Free: (800) 835 2352

As we are always seeking to improve our products, the information in this document gives only a general indication of
the product capacity, performance and suitability,none of which shall form part of any contract. We reserve the right to

make design changes without notice.

web www.aeroflex.com

Email info-test@aeroflex.com
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