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THANK YOU FOR PURCHASING THIS
ASTRONICS TEST SYSTEMS PRODUCT

For this product, or any other Astronics Test Systems product that incorporates software drivers,
you may access our web site to verify and/or download the latest driver versions. The web address
for driver downloads is:

http://www.astronicstestsystems.com/support/downloads

If you have any questions about software driver downloads or our privacy policy, please contact
us at:

atsinfo@astronics.com

WARRANTY STATEMENT

All Astronics Test Systems products are designed to exacting standards and manufactured in full
compliance to our AS9100 Quality Management System processes.

This warranty does not apply to defects resulting from any modification(s) of any product or part
without Astronics Test Systems express written consent, or misuse of any product or part. The
warranty also does not apply to fuses, software, non-rechargeable batteries, damage from battery
leakage, or problems arising from normal wear, such as mechanical relay life, or failure to follow
instructions.

This warranty is in lieu of all other warranties, expressed or implied, including any implied warranty
of merchantability or fithess for a particular use. The remedies provided herein are buyer’s sole
and exclusive remedies.

For the specific terms of your standard warranty, contact Customer Support. Please have the
following information available to facilitate service.

1. Product serial number
2. Product model number
3. Your company and contact information

You may contact Customer Support by:

E-Mail: atshelpdesk@astronics.com
Telephone: +1 800 722 3262 (USA)
Fax: +1 949 859 7139 (USA)
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RETURN OF PRODUCT

Authorization is required from Astronics Test Systems before you send us your product or sub-assembly for
service or calibration. Call or contact Customer Support at 1-800-722-3262 or 1-949-859-8999 or via fax at
1-949-859-7139. We can also be reached at: atshelpdesk@astronics.com.

If the original packing material is unavailable, ship the product or sub-assembly in an ESD shielding bag and
use appropriate packing materials to surround and protect the product.

PROPRIETARY NOTICE

This document and the technical data herein disclosed, are proprietary to Astronics Test Systems, and shall
not, without express written permission of Astronics Test Systems, be used in whole or in part to solicit
guotations from a competitive source or used for manufacture by anyone other than Astronics Test Systems.
The information herein has been developed at private expense, and may only be used for operation and
maintenance reference purposes or for purposes of engineering evaluation and incorporation into technical
specifications and other documents which specify procurement of products from Astronics Test Systems.

TRADEMARKS AND SERVICE MARKS

All trademarks and service marks used in this document are the property of their respective owners.

e Racal Instruments, Talon Instruments, Trig-Tek, ActivATE, Adapt-A-Switch, N-GEN, and PAWS are
trademarks of Astronics Test Systems in the United States.

DISCLAIMER

Buyer acknowledges and agrees that it is responsible for the operation of the goods purchased and should
ensure that they are used properly and in accordance with this document and any other instructions provided
by Seller. Astronics Test Systems products are not specifically designed, manufactured or intended to be
used as parts, assemblies or components in planning, construction, maintenance or operation of a nuclear
facility, or in life support or safety critical applications in which the failure of the Astronics Test Systems
product could create a situation where personal injury or death could occur. Should Buyer purchase
Astronics Test Systems product for such unintended application, Buyer shall indemnify and hold Astronics
Test Systems, its officers, employees, subsidiaries, affiliates and distributors harmless against all claims
arising out of a claim for personal injury or death associated with such unintended use.
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FOR YOUR SAFETY

Before undertaking any troubleshooting, maintenance or exploratory procedure, read carefully the
WARNINGS and CAUTION notices.

CAUTION This equipment contains voltage hazardous to
RISK OF ELECTRICAL SHOCK human life and safety, and is capable of inflicting
DO NOT OPEN personal injury.

If this instrument is to be powered from the AC line (mains) through an autotransformer,
ensure the common connector is connected to the neutral (earth pole) of the power

supply.

(earth) conductor of the power outlet. Do not use a two-conductor extension cord or a
three-prong/two-prong adapter. This will defeat the protective feature of the third
conductor in the power cord.

Maintenance and calibration procedures sometimes call for operation of the unit with
power applied and protective covers removed. Read the procedures and heed warnings
et tor to avoid “live” circuit points.

STRONG ELECTROSTATE,
ELECTROMAGNETIC, MAGNETIC OR
RADKACTIVE FIELDS

i j Before operating the unit, ensure the conductor (green wire) is connected to the ground
GAUTION

Before operating this instrument:
1. Ensure the proper fuse is in place for the power source to operate.

2. Ensure all other devices connected to or in proximity to this instrument are properly grounded or
connected to the protective third-wire earth ground.

If the instrument:

- fails to operate satisfactorily

- shows visible damage

- has been stored under unfavorable conditions
- has sustained stress

Do not operate until performance is checked by qualified personnel.



Publication No. 981049 Rev. B PXle-3352 User Manual

Table of Contents

L4 o= T 01 T 1-1
OVEIVIEW ANG FERALUIES ... e e e e e e e e e e e aaeas 1-1
e e uTo] gt DTS ot ] o] 1 o o PR TP URTP PR 1-2
RUDBIAIUM BIOCK .....eeieiee ettt e et e e et e e e snnaeee s 1-3

R YA YA [ 1 =] 1 7= Lo S PO RTTT R 1-4

(€1 ST 2] Lo Tt PP PPRPTPI 1-4

PXle and Digital INTEIACE ........coii i 1-4

| (=T aT= L DTG o Y= g o] o o] 1 (=T o [ 1-5

[ (0] 010 =T 1= PR PPRT 1-5
L070] o] o T=Tox (o] £ TP PP T PP UPTPPPPPPPPPPPPPPRt 1-5

[ =T N [ To [T (o £ PP 1-5

(O =} (=T 2-1
ST oT=Toa ) 1 of= 14 o] o - TP 2-1
OULPUL CHATACLEIISTICS .....eeiiieee ittt e e e ettt e e e e e st b e e e e e e e e aanbbbeeeeaaeesannneneeas 2-1
TIMEDASE ChAraCtEIISTICS. .. .eiiiii ittt e e e e e bbb e e e e e e e s snbbeaeeaaeeeaannes 2-1
1] (=] 1 2= ol PSPPI 2-2
Front Panel 1/O and INAICALOrS ..........uuiiiiiiai ettt e e e e e e e e e as 2-2

0] 1117V = ST RR 2-3

= NV do g1 g U] o1 = | R TP UUPPP TP 2-3

Y [T ol g =TT or= | PP UURPP TP 2-3
(O =01 1T g 3-1
GEEIING STAMEA ...t e e e e e e e e e e e e e e e e e e e e 3-1
UNPacking and INSPECLION .........uuuiiiiieeiiiitee ettt e e e e e st bt e e e e e e s sabbbre e e e e e e e e aannreneeas 3-1
Installing the Module into a PXI EXPresS ChaSSiS. .......cuuiiiuiiiiiaaeieiiiiieeee et e e 3-1
T 1T Ul 01V =T @ L o PP OUPRPPPRRN 3-2
SOftWAre INSTAIALION ...t e e e e e e e e e st e e e e e e e e annneneeas 3-3
INSTAIING the VISA AEIVET ...ciei ittt e e e e e e e e e e e st e e e e e e e e snnrnaeeeaeeeaannnes 3-3
Installing the PXI deVICE AIVET ........coiiiii ettt a e e e e e e e 3-3
Installing the LabVIEW iNStrUMENT AFIVET .........coiiiiiiiiiiiiiie ettt 3-4
Installing the LabWindows/CVI iNStrument AriVET ...........ovveeiiiiiiiiieeee s e e e e e ssieeeeee e e e 3-4

(O =} 1T 4-1
SOFtWAIE OPEIALION ... e e e e e e e e e e e e e e e e e e e e e e aaeaeas 4-1
UsiNg the SOft FIONt PANEI .........o et e e e e e e e eeae e 4-1
Starting the SOft FrONt PANEl.........cooiiiiiieee e e e e e 4-1
Using the LabWiNAOWS / CVI DIIVET ........c..uiiiiiiee i e csiieie e e s sttt e e e e s st e e e e e e s snntnteee e e e e e s snnnnneees 4-3

Astronics Test Systems [



PXle-3352 User Manual Publication No. 981049 Rev.B

USING the LADVIEW DIIVET .....uveiiiiee et ee ettt e e e e s e e e e e s st ae e e e e e e s s snnnbeeneeaeessnnnnnnneeaaees 4-4

ii Astronics Test Systems



Publication No. 981049 Rev. B PXle-3352 User Manual

List of Figures

o U= B = [T 1 1 SRR 1-1
Figure 1-2, PXle-3352 System Configuration EXampPle .........coeeeiiiiiiiiieiie i e srieeeee e e 1-2
Figure 1-3, PXIe-3352 FUNCLIONAI SYSEMS ... ...uiiiiiiieiiiiiiiii et e e re e e e e e e eaees 1-2
Figure 1-4, Rubidium Oscillator BIOCK DIagram .........ccouiicuriiiiieeeiiiiiieeree e e s sssinieeee e e e s s snnsnneeeeeessennnns 1-3
Figure 3-1, Front Panel, LOCK LED ......ccoiiiiiiiiiiiiiiie e cciiiee e e e s st e e e e e s snniete e e e e e e s s snnnnnneeaeeenennnns 3-3

Astronics Test Systems iii



PXle-3352 User Manual

Publication No. 981049 Rev.B

DOCUMENT CHANGE HISTORY

Revision Date Description of Change
A 4/20/2017 | Initial Astronics Test Systems release
ECNO08282. Revised to correct Ext PWR
B 5/16/2017 | connector size. Added theory of

operation/functional description to Chapter 1.

Astronics Test Systems



Publication No. 981049 Rev. B PXle-3352 User Manual

Chapter 1
Overview and Features

The PXle-3352 (Figure 1-1) is a Rubidium/GPS module for use in PXI hybrid and
PXI Express slots in a PXI mainframe. It provides a basic accuracy of 5e™! in free-
run mode, but, given an external GPS antenna (not included) and a view of the
sky, can be disciplined to GPS satellites for improved timing accuracy.

The PXle-3352 can be used in a wide variety of applications where a precision
oscillator source is required. In addition, the onboard global position unit(GPS)
can be used to train and discipline the precision oscillator source.

Figure 1-1, PXle-3352

Astronics Test Systems Overview and Features 1-1
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Functional Description

PXle-3552 contains a rubidium-based oscillator and GPS timing module. Although
calibrated before the shipping from the factory, the rubidium-based oscillator can
be disciplined and calibrated by the GPS module when needed. All controls are
via the PXle bus in a PXle compatible mainframe.

RF
INSTRUMENT

=

Rubidium
Module REF IN

PXI
MAINFRAME

Figure 1-2, PXle-3352 System Configuration Example

The PXle-3352 card comprises three functional systems as follows:

The Rubidium Block
The GPS Block
The Digital Controller

GPS
Antenna
Input
9600b
TTL Serial
Interface > GPS
PXle
& E I
Backplane PXle 1PPS ¢ Xltsg;a
Power & o
4—
Digital
Interface
9600b - 10MHz Sine Wave
RS232 Rubidium
> 10MHz Square Wave
Block
» 1PPS Out
Figure 1-3, PXle-3352 Functional Systems
Overview and Features 1-2 Astronics Test Systems



Publication No. 981049 Rev. B PXle-3352 User Manual

Rubidium Block

The major component of the PXle-3352 is the Rubidium block. The Rubidium
block is a multifunctional Rubidium Frequency Standard. It is one of the smallest
atomic clock standards currently available, where the accuracy and stability are
derived from a quantum energy transition that occurs in a free Rubidium atom.

The unit utilizes a unique advanced technology that allows a reduction in size
without sacrificing performance. The standard unit provides outputs of 10MHz and
1PPS.

The Rubidium is comprised of a unique DFLL (Digital Frequency Lock Loop),
where a high performance crystal oscillator is locked to the Rubidium atomic line
using an embedded microprocessor and a special patented algorithm. The
algorithm improves temperature stability and enables very fine digital frequency

control.
10MHz 6.84GHz
10MHz i »|  Multiplier
P Qutput
<« 7'y
\ 4
OCXO0 Rubidium
Main DD
(Optional) ain DDS Resonator
A A FLL
(Frequency Lock Loop)
4
P Micro P
DAC < controller | Pre-Amp
7'y
_[rees s | Phase DPLL
< 1/10 ” Detector (Digital Phase Lock Loop)
7y 7'y
External 1PPS 2
TX/RX

Figure 1-4, Rubidium Oscillator Block Diagram

The Physics Package ("Rubidium Resonator" in Figure 1-4) includes a lamp,
subassembly, a cavity subassembly, a "C-Field" coil, and a double magnetic
shield. The lamp is RF-discharged: a Rb87 lamp that emits a light that is directed
into the cavity subassembly. The light is filtered by a Rb85 filter cell, transmitted

Astronics Test Systems Overview and Features 1-3
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through a Rb87 resonance cell, and finally detected by a photo-diode detector.
The resonance cell is located inside the microwave cavity.

A Step Recovery Diode (SRD), located in the cavity generates a nominal
frequency of 90 MHz.

When this frequency deviates from the precise Rb87 resonance frequency, the
photo-diode senses a change in the light transmitted through the resonance cell.
This change is amplified by the preamplifier and used to control the OCXO.

The atomic resonance frequency, however, is sensitive to external magnetic fields.
Therefore, a double magnetic shield is used to attenuate external fields by a factor
of about 5000. The “CField” coils set the magnetic field. Controlling the current

via this coil enables the analog frequency adjustments that were described before.

When GPS satellites are not available, the system performance reverts to that of a
stand-alone Rubidium. (This period is called the Holdover Period.)

RS232 Interface

GPS Block

The Rubidium block also includes electronics boards that control the unit's
operation and RS232 interface to communicate with electronics outside of the unit.

The GPS block is a self-contained high performance Global Position System
receiver. It can simultaneously acquire on 66 channels and track on up to 22
channels. The main purpose of the GPS block is to provide a GPS based 1 PPS
output to train and discipline the Rubidium oscillator. This technique results in
improved long-term stability comparable to that of a Cesium-frequency standard.
The GPS block requires a 3.3 VDC lithium battery in order to retain the positioning
lock data during power down. Without a 3.3 VDC lithium battery present, the GPS
cannot function.

Control of the Rubidium oscillator is available to enable or disable outputs or to
query it for information such as serial number, operating hours, operating
temperature, event history, self-test, and other performance indicators.

PXle and Digital Interface

The PXle interface allows the FPGA to communicate data and commands
between the PXle chassis and the PXle-3352. The FPGA then translates the data
and commands via 9600 baud rate TTL serial to the GPS IC and via 9600 baud
rate RS-232 to the Rubidium block.

Overview and Features 1-4 Astronics Test Systems
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External DC Power Supported

If the PXI mainframe is powered down, power may still be applied to the Rubidium
oscillator via a front panel external DC power input. This keeps the Rubidium
oscillator very stable over time and eliminates the effects of retrace. The GPS
receiver maintains its location information during power down, saving the time it
takes for the receiver to do a position fix, because it has an internal battery to
power its SRAM and real time clock.

Front Panel
Connectors:
Connector Reference -
Connector Type Description
Designator
S'“%YJV.'I.AVE SMA 1 Rubidium Module Sine Wave Out
SQOVXJ'.A‘I.VE SMA J2 Rubidium Module Square Wave Out
1PPSIN SMA J3 External 1 PPS Input
1PPS OUT SMA J4 1 PPS Output from Rubidium Module
GPS ANT SMA J5 External GPS Antenna Input
Ext PWR DC Jack J6 External +12 VDC @1.5 A Center
2.5mm ID Positive for Rubidium Module
5.5 mm OD
LED Indicators
LED Indication
FAIL Unit failure
ACC PXle access
LOCK Rubidium Module Output Frequency Locked

Astronics Test Systems
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Chapter 2
Specifications

Output Characteristics

Output Frequency
e 10 MHz
Output Channels
¢ Sinewave Output Channel
e Squarewave (CMOS) Output Channel
Amplitude
e Sine Wave: 10 dBm £ 2 dBm into 50 Q
e CMOS: 2.5Vinto 10 kQ
Phase Noise (sine output)
e 10 Hz offset: -102 dBc/Hz
e 100 Hz offset: -135 dBc/Hz
e 1 KkHz offset: -145 dBc/Hz
e 10 kHz offset: -150 dBc/Hz
Spectral Purity (sine output)
e Harmonics: <-44 dBc (up to 70 MHz)
e Spurious: <-80 dBc (10 Hz-100 kHz from carrier)

Timebase Characteristics

Initial Accuracy (@ 25° C)
e 5x10U
Stability
e Frequency Drift: 5 x 10/month
e Frequency Retrace: <5 x 10!
e Allan Variance (1 s): 3x 10!

e Allan Variance (100 s): 5 x 1012

Astronics Test Systems Specifications 2-1
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Warm Up (@ 25° C)

e <4 minutes to lock

e <5 minutes to reach 5 x 101°
Receiver Architecture

e Tracking: 22 parallel channels

e Acquisition: 66 simultaneous satellites
Operating Frequency

e L1(1575.42 MHz), C/A code
Receiver Sensitivity (typical)

e Tracking: -161 dBm

e Cold Start: -143 dBm
Timing Accuracy (1 pps)

e *11ns
Acquisition Time

e Hot: <1 s, typical

e Warm: <30 s, typical

e Cold: <32 s, typical

Interface

Power Requirements
e +33VDCatl2A
e +12VDCat25A

Front Panel I/O and Indicators

Outputs (SMA)

e Sine Wave: 10 MHz, 10 dBm, 50 Q

e Square Wave: 10 MHz, 2.5V, 10 kQ

e 1PPS: 3.3V, pulse width <20us
Inputs

e External Rubidium Power: 12V @ 1.5 A

e GPS Antenna (SMA): 50 Q

e 1PPS (SMA): 3.3V CMOS, pulse width <10 ps
Status Lights

¢ Red: Sysfall

Specifications 2-2
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e Amber: Access

¢ Yellow: Rubidium locked

Software

Driver Installations
e LabWindows/CVI, 32-bit and 64-bit
e LabVIEW, 32-bit and 64-bit
Executable

e Interactive Control Soft Front Panel

Environmental

Temperature/Altitude

e Operating: 0° C to 55° C/10,000 ft

e Storage: -40° C to 75° C/15,000 ft
Relative Humidity

e 510 95%, non—condensing <30° C

e 5to 75%, non—condensing <40° C
Mechanical

e Shock: 30 g, 11 ms, ¥z sinewave

e Vibration: 0.013 in (pk-pk), 5 to 55 Hz

¢ Bench Handling: 4-inch drop at 45°
CE Certifications

e Emissions/Immunity: EN61326: 1997 + Al: 1998, Class A

e Safety: EN61010-1: 1993 + A2: 1995
MTBF (MIL-HDBK-217 FN2, GB GC, 25°)

e 35,740 hrs

Mechanical

Weight
o 1.26 Ibs (0.567 kg)
Dimensions
e 2 Slot Width PXI Express Module

Astronics Test Systems Specifications 2-3
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Chapter 3
Getting Started

Unpacking and Inspection

WARNING

Use standard ESD procedures including ground straps and static-safe
work surfaces whenever handling the PXle-3352 module.

Remove the PXle-3352 module and inspect it for damage. If any damage is
apparent, inform the carrier immediately. Retain shipping carton and packing
material for the carrier’s inspection.

Verify that the pieces in the package you received contain the correct module
option. Notify our Customer Support department (see front pages for contact
information) if the module appears damaged in any way. Do not attempt to install a
damaged module into a PXle chassis.

The module is shipped in an anti-static bag to prevent electrostatic damage to the
module. Do not remove the module from the anti-static bag unless it is in a static-
controlled area.

Installing the Module into a PXI Express Chassis

WARNING

The PXle-3352 module is NOT hot-swappable. The power to the PXI
Express compatible chassis must be turned off before installing a PXle-
3352. Plugging the module in before the power is off may result in
damage to the electronics.

Note: The PXle-3352 can be installed into any available PXI hybrid or Type 1 PXI
Express slot as shown in the diagram below. Do not attempt to install a PXle-
3352 into a standard PXI-1 slot.

Slots in a PXI chassis that are legal for the PXle-3352 are identified by a slot
number inscribed within a filled circle. There can be the letter “H” for Hybrid to the
upper right of the circle as well. The slot number inscribed within an un-filled circle
indicates a standard PXI-1 slot, therefore installation into this slot should not be
attempted at risk of damaging both the PXI backplane connector and the PXle-
3352's fabric connector. The diagram below depicts the slot types, both legal and
illegal, along with slot-identifying glyphs that are found below each slot of any PXI
mainframe which conforms to the PXI specification.

Astronics Test Systems Getting Started 3-1
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Standard PXI-1 PXI Hybrid PXI Express
Slot Slot Slot

|

NOT SUPPORTED OK OK

When inserting the module into the chassis, it should be gently rocked back and
forth to seat the connectors into the backplane receptacles.

Initial Power On

1. Drivers must be installed prior to hardware installation (see Software
Installation).

Turn off the chassis power before installing the PXle-3352.

Once the module is properly installed in the chassis, connect the GPS antenna
to the GPS ANT connector. Make sure that there is open view to the sky or if
indoors, no metal obstruction is above the antenna.

4. Turn on the chassis power.

The FAIL LED will illuminate for ~0.5s and then turn off if the module passes
the internal power on self test (POST).

If the PXle-3352 fails POST, the FAIL LED will continue to be illuminated.
Should this happen, turn the chassis power off, re-install or make certain the
PXle-3352 is properly installed in the chassis, and turn the chassis power back
on.

Turn on or re-start the computer connected to the chassis.

If this is the first time the PXle-3352 is turned on, wait 5 minutes or until the
yellow Lock LED is turned on.

Getting Started 3-2 Astronics Test Systems
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Figure 3-1, Front Panel, LOCK LED

Software Installation

Prior to hardware installation of the PXle-3352, install the following four software
drivers:

1.
2.
3.
4,

VISA software, available from your PXI slot O device vendor
Windows PXI Device Driver (from LabVIEW driver installer)
LabWindows/CVI Instrument Driver (optional)

LabVIEW Instrument Driver (optional)

Note: You will need system administrator priveleges to install these software

items.

Installing the VISA driver

The LabVIEW and LabWindows/CVI driver communicate with the instrument using
the VISA software interface layer. The VISA software is provided by the
manufacturer of your PXI controller. Obtain the VISA software from your PXI
controller vendor, and follow their instructions for installing on your computer.

Installing the PXI device driver

The PXI Device Driver is included on both the LabWindows / CVI Instrument Driver
Installer and the LabVIEW Instrument Driver Installer. You MUST install this driver
so that the instrument will be properly recognized by Windows.

Astronics Test Systems Getting Started 3-3
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If you execute the LabVIEW Driver Installer, the PXI device driver is installed by
default.

If you execute the LabWindows/CVI driver installer, the installer creates a
subdirectory named “Windows Driver” inside the directory selected for installation.
By default, on a 64-bit operating system, this directory will be:

C:\Program Files (x86)\IVI Foundation\VISA\WWInNT\ri3352e
On a 32-bit operating system, the default would be:
C:\Program Files\IVI Foundation\VISA\WInNT\ri3352e
To install the PXI device driver:
1. Use the Windows explorer to navigate to the “Windows Driver” subdirectory.
2. Right-mouse click on the file “ri3352e.inf".
3. Select “Install”.

Installing the LabVIEW instrument driver

Insert the install media (C) into your computer.
Navigate to the “Drivers” folder on the install media.
Navigate to the LabVIEW Driver folder.

Double-click on the file “setup.exe”.

a > wDnh e

The driver installer will provide you with a choice for a standard or customer
installation.

a. The standard installation will install the Windows PXI device driver for the
3352e. It will also install the driver for the version(s) of LabVIEW that is
currently installed on your computer.

b. The customer installation allows you to select which version(s) of LabVIEW
for which the driver will be installed. If you are running a version of
LabVIEW that is not supported by the installer, you can select an older
version of driver to use. For example, if you are running LabVIEW 2013,
you can install the LabVIEW 2011 version and let LabVIEW re-compile the
driver when it is first used.

6. The driver installer creates a directory “Astronics ri3352e” within the “instr.lib”
subdirectory of the version of LabVIEW you are using.

Installing the LabWindows/CVI instrument driver

1. Insert the install media (C) into your computer.
Navigate to the “Drivers” folder on the install media.
Select the version of the installer that meets your needs.

a. Select the “InstallerWithRTE” folder if you do NOT have a version of the
LabWindows/CVI run-time engine installed on your computer. The
executable soft front panel requires the LabWindows/CVI run-time engine

Getting Started 3-4 Astronics Test Systems
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to work properly.

b. Select the “InstallerwWithoutRTE” folder if you already have a version of the
LabWindows/CVI run-time engine installed on your computer.

Double-click on the file “setup.exe”.
Follow the command prompts, and select the destination folder for installation.
By default, the installer will place the files within the VISA directory structure.

Astronics Test Systems Getting Started 3-5
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Chapter 4
Software Operation

Using the Soft Front Panel

The soft front panel allows the operator interactive control over the PXle-3352 to
allow instrument operation. All major functions are provided.

Starting the Soft Front Panel

The Soft Front Panel application is installed when you install the LabWindows /
CVl driver. After the Soft Front Panel is installed, you may start it by selecting

“Start -> All Programs -> VXIPNP -> Astronics Test Systems 3352e Rubidium +
GPS” from the task bar.

| VKIPNP
1260af exe
[ 1263HPF API Help
D) 1263HPF Soft Front Panel
:% Astronics Test Systems 3352 Rubiduim + GPS [
MAL801 API Help
' PXle 2461 API Help
% Pile 2461 UCT Control Panel
| readme
| readme_3172
&2 ril14 32-Bit Front Panel
@ ril14 WINNT Help
ri1260a 32-bit Soft Front Panel
@ ri1260a message-based driver help
@ ri1260a register-based driver help
@ ril260a.hip
@ ri1260am.hip
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If the Rubidium has warmed up, the front panel may look like as follows. It may
take up to 32 seconds to get the GPS to lock from the cold start.

[~] 3352 Rubidium / GPS Module

Instrument Cenfigure Help

Astronics

"J Rubidium Locked

Discipline Mode

‘ Enable =)

Disable

1PPS Qutput

‘ Rubidium )

Raw

1PPS Input
Edemdl ()
Intemal

Power Up Mode

g Fast ]

Slow

No Instrument Selected

RI13352e
Rubidium / GPS

GPS

UTC Time 020617.089

Latiitude

Longitude

Module
PXE:15:INSTR |

Data
Date Code = 16032201

W Ato Update

GPS module is selected by dragging the Discipline Mode switch to its “ENABLE”
position. Once the GPS module is locked onto a sufficient number of GPS
satellites, the front panel will display the Latitude and Longitude information. At the
same time, the “1PPS Input Detected” soft LED will be illuminated.

3352e Rubidium / GPS Modul m

Instrument Configure Help

Astronic

TEST SYITEMS

.} Rubidium Locked

1 PPS input applied /
discipline enabled

4 1PPSinput detected

Discipline Mods

‘ Enable Q)

Disable

1 PPS Input
Frort Panel iy
Jors

Power Up Mode

Fast [ ]

Slow

RI13352e
Rubidium / GPS

Module

PXI:1SINSTR |

GPS Data

UTC Time
Lattitude

Longituds

Date Code = 16092201
000000000

333883.82N

1174270.88 W

¥ o Update)

Update

If the 1PPS Input switch is set to “GPS”, then the Rubidium module is disciplined
by the GPS. Otherwise, an external 1 PPS source is required to discipline the

Rubidium oscillator.

If Discipline Mode is disabled, the Rubidium oscillator will be running on its own
calibrated clock source. The clock that is output from the 1PPS OUT port is always
sourced by the Rubidium oscillator.
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Using the LabWindows / CVI Driver

The LabWindows / CVI driver provides a ‘C’ language programming interface.
This driver also includes a 32-bit and 64-bit DLL that can be used within various
programming environments such as Microsoft Visual Studio C++ and C#.

The first step to using any of the functions in the driver is to call the “ri3352e_init()”
function. This function takes the VISA descriptor that identifies which instrument is
being accessed and returns a “handle”. All of the other functions in the driver use
this handle.

The last step in using the driver is to call the “ri3352e_close()” function. Each time
you make a call to the *ri3352e_init()” function, it returns a new handle and
allocates some memory for that driver session. Calling the “ri3352e_close()”
functions releases the memory and resources associated with the handle.

A skeleton program will look something like what is shown below.
#include <ri3352e.h>

int main(int argc, char *argv[])
{
ViSession hdl13352¢;

ViStatus err;

// call the initialize function
err = ri3352e_init(“PX132::15::INSTR”, VI_TRUE, VI_TRUE,
&hd13352¢);

// check the error code

if (err < 0)

{
// do something / report error
ViChar errMsg[256];

ri3352e_error_message(hdl, err, errMsg);

printf(“ri3352e_init() returned error code %d\n”, err);
printf(**error message = “%s’\n”, errMsQ);

return err;
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// use other functions of the driver
// .

// done using the driver, call ri3352e _close()
err = ri3352e_close( hdl3352¢e );

}

The various functions in the driver allow you to configure the Rubidium and GPS
modules within the 3352e. They also provide a means to retrieve information from
these modules. For detailed information on the driver, consult the help
information in the help file “ri3352e.hlp” that is included with the driver.

Using the LabVIEW Driver

The LabVIEW driver provides the means to control and interact with the 3352e
from within the National Instruments LabVIEW programming environment.

The first step in using any of the VIs in the LabVIEW driver is to initialize the
instrument using the “ri3352e Initialize.vi”. You can select this from within a
LabVIEW diagram by right-mouse clicking and selecting

Synchronizat_. Graphics &5 Report Gener._

Qé’i L:",j

VI Analyzer  Unit Test Fra..

Selecta VI

Real-Time

FRGA Interface a,':"j

i
D5C Madule i ‘ 3520 VI Tr.. r33S2 Initial... i3352e Close.., ri3357¢ Auta ..

Once in the diagram, the VI must be supplied with the instrument descriptor for the
3352e. This will be assigned by the VISA software provided by the PXI controller.
A typical instrument descriptor is “PXI128::15::INSTR”.
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A rudimentary VI block diagram with just the ri3352e Intiialize.vi is shown below.

This VI shows that the instrument descriptor has been selected and wired into the

VI.

‘B3 Demo Vlvi Block Diagram

[P

D . == JELA@
File Edit View Project Operate Tools Window Help @
[®]w] @[] [D][2][sa] .+ [15pt Applcation Font = | 5o~ |[dia~ | [0~ ] 1»7«1?1

Context Help

ri3352e Initialize.vi

resource name
1D Query (True)

This VI opens a session to the instrument, specified by the rsrcName

'y cther functions in this driver. It will retum 2 unique session
hanale each time t is called, however it is not recommended to open
mere than ene handle at a time.

1f the ID Query is set to TRUE, this function will verify that the instrument
is supported by this driver,

Tf the Reset Device
a default configuration.

Terminal Data Type
80 resource name (VISA sesion of

EREY

parameter, and returns the handle to that session. It must be called prior

is set to TRUE, this function will reset the instrument to

The next step is to add the various driver VIs that provide the information you need
in your application. The image below demonstrates that a second VI has been
added to the diagram. This VI, “ri3352e Get Rubidium Status.vi”, retrieves status
information from the Rubidium module in the 3352e.

One requirement for using the driver is to wire the “instrument handle out” output
from one VI to the “instrument handle” input on the next VI. A second requirement
for using the driver is to wire the “error out” output from one VI to the “error in”
input of the next VI. These two connections are shown in the diagram below:

I Demo VLvi Block Diagram *

[=ll= s

File Edit View Project Operste Tools Window Help

[+ ]@] @[n][Q][e5][wa[=® .+ 150t Application Font [~ | (5o |[a~ | [Eb~ [ah

[ PX128:15:INSTR [+]

™

Context Help =

1i3352e Get Rubidium Status.vi
External PPS State
J_Lil’nwerup Mode
handle i

i i out
errorin (no emor) ———Ln-r.[usjfi s
b error out

error ou
Discipline Mode
DPLL State

This VI retums a variety of rubidium status information in one
invocal tion
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The last recommendation, as with the LabWindows/CVI driver, is that every handle
you open with the “ri3352e Initialize.vi” should be closed with the “ri3352e
Close.vi”. Every time you execute the “ri3352e Initialize.vi”, it opens a new handle
to the instrument, and that handle allocates some memory. Repeated use of the
“ri3352e Initialize.vi” without closing it via the “ri3352e Close.vi” will ultimately
result in an execution error.

The use of the “ri3352e Close.vi” as the last VI in the chain is shown in the
diagram below:

12 Demo Vivi Block Diagram o = -
File Edit View Project Operate Tools Window Help
-

B @FHT,E o & o+ [ 15pt Application Fent |~ || 3o |[4ia~ | [28~ [l + Search 2 @]

Context Help <

¢ PX128::15:INSTR [+] ri3352e Close.vi

instrument handle

*_‘m tyt J%] error in (no error)
ST N—

Closes the instrument I/O session and de-
allocates all memory resources used by the
driver. Once this function is called the session
handle that was returned from ri3352e
Initialize.vi is no longer valid.

error out

The LabVIEW driver contains an executable example VI. You can locate this in
one of two ways:

Select the menu item “Instrument 1/O -> Instr Drivers -> Astronics ri3352e ->
Examples -> ri3352e Example”. Then open the front panel on the VI.

structures Array IUSTER, I35,
* q ¥
i

Numeric Boolean String

Q] B

Comparison Timing  Dialog & Use...

o g &

VIAnalyzer  Unit Test Fra...

Measurement /O L4
Instrument I/O L4
Mathematics <21 Instrument 1/0

Signal Processing

_m‘
= TN~

Data Communication

Connectivity 2 441 dirmnu
Express Instr Drivers stronics ri3352e
[Eal a3 R0 =R Za !

Add & s —
_| fedens e 41 Astronics ri3352e
g Selectall.. VISA Agilent 34401 Astronics rid...
— Real-Time L W [
™
I FPGA Interface ld -.l ’ﬁ‘ bk |

DSC Module 4] E 4 -dirmnu N ri3352e VI Tr... ri3352e Initial... ri335.
b : e

OpenG * [Drivers Astronics riz2 I T it I
"' RF Communications > I <1 Examples ¢
gl S e = » B Examples | [EESFPIYSIETLIIRY £
 Statechart » 154 Agilent 34401 Astronics ri3... [N 4
H [FIEEEEE] |
| TestStand v st
o ssestan m ri3352e Exam...

Software Operation 4-6 Astronics Test Systems



Publication No. 981049 Rev. B

PXle-3352 User Manual

Alternatively, from the LabVIEW menu of any front panel, you can select “Help ->

Find Examples...".

This will launch the NI Example Finder. From there, you can

look under the “instruments” folder and select the “ri3352e Example.vi”

Browse | Search

Double-click an example to open it.

Information

Browse according to:

@ Task

) Directory Structure

Visit ni.com
for more examples

Hardware
Find hardware

[ Limit results to hardware

=]

2 Analysis, Signal Processing and Mathematics

3 Building User Interfaces

) Communicating with External Applications

3 Control and Simulation

[ Distributing and Decumenting Applications

() Faverites

J Fundamentals

[ Hardware Input and Output

[ Industry Applications

) Instruments
ri2681e Example configure and read 5 1
measurements.vi
ri2681e Example Postive Pulsewidth &3
Measurement.vi
12681 Main.vi (>3

[ ebompen 5] ]

) Most Recent.

) Netwerking

(2 Optimizing Applications

(2 Printing and Publishing Data

3 Programmatically Controlling Vs

1 Robotics

3 Toolkits and Modules

[ Toolkits and Modules Not Installed

[ Touch Panel

Description: ~
This example shows how to use

the Vs of this driver te initialize

the 3352e, and then to display
status infermation from the
Rubidium module and the GPS
medule within the 3352e.

Requirements

[ AddtoFavorites | [ Setup.. | [ Help | [ Close ]

You may find full help information on the driver by selecting the “Help -> Astronics
ri3352e -> ri3352e LabVIEW Help” menu item from any VI's front panel.
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