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Test and Characterization Software Explicitly for RF, Microwave and Wireless Applications

Description

Smartware is an intelligent test and characterization software solution specifically targeted towards the RF, Microwave and Wireless environments. Smartware incorporates comprehensive knowledge of instrument capabilities, specifications, measurement techniques and calibration procedures to reduce user test and characterization engineering efforts.
Smartware utilizes a sophisticated architecture to model available instrumentation and user requirements into knowledge-based data structures. Users supply only the test and characterization requirements, and Smartware does all the rest.  Smartware delivers accurate RF and Microwave test solutions faster and at a lower cost compared to any other product.

Key Benefits

Standardized Measurements ©sw
Smartware utilizes a sizeable collection of standardized measurement techniques and calibration algorithms.  In this manner, data acquired, even across dissimilar equipment sets, is more consistent, reliable and dependable.  Therefore, measurements produced using Smartware carry the Smartware logo (©sw), and thus imply an additional degree of standardization.

Measurement Uncertainty Analysis

Smartware generates automatic uncertainty analysis on all measurements.  Measurement uncertainty analysis is provided at different levels of confidence: NIST traceable, ISO-1075, standard pragmatic.

Equipment Interchangeability

By design, Smartware Test Suites explicitly reference only measurement conditions and not specific instrumentation nor equipment functionality.  In this manner, equipment and instrumentation can easily and quickly be substituted with minimal effect on the overall system performance.  Smartware’s measurement uncertainty analysis will report any changes in measurement accuracy.  Test Suites do not have to be re-engineered any time equipment changes.  In this manner Smartware supports, in a cost effective manner, the natural live-cycle of equipment replacement and upgrades.
Portable Test Suites

Since Test Suites are written independent of the particular equipment used they are portable across heterogeneous test stations and are thus easily shareable between vendor and customers.  

Data Warehousing and Presentation

Optionally, Smartware can be installed with a terabyte capable database preconfigured with an appropriate test and characterization data schema.  Data browsing and report generation are also available.

Eclipse Platform
Smartware is built upon the Eclipse Rich Client Platform.   A wide variety of additional components are thus available, and custom components can be added in a standardized manner. 
Generating Test Solutions in 10 Easy Steps

Classically the test and characterization activity is not even started until physical prototypes or even the final product has been constructed.  However, Smartware not only allows, but assists and facilitates the test and characterization effort to begin in the final phase of the product design cycle.  

A scenario is outlined assuming a high-speed divide-by-two frequency prescaler device is under development.  This scenario demonstrates how Smartware operates synergistically with the design process facilitating the test and characterization.

1) Begin with DUT or Product Simulation
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An electrical engineer finalizes a new circuit design using a well know RF simulation package.  This circuit simulator can later be used with Smartware to run test simulations.

Or, if a product is complex in nature, the user can write a small product simulator in order to exercise the test suites.
2) Define Conditions and Measurements

First a consistent set of operating conditions and measurement parameters is identified.
· Power supply range 3.0 to 3.4 Votls

· Supply current: 65 mA

· Frequency operation range: DC to 25 GHz

· Input power sensitivity: –25 dBm

· Phase noise: -148 dBc/Hz @ 100 KHz offset

· Rise and fall times: < 8 ps
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Output signal swing 1200 mV p–p differential
3) Write Test Suite

The above specified test conditions and measurements are use as the basis to create the “Test Suite.”  The Smartware Test Suite language is independent of any particular vendor instrumentation and instead is “Requirements Driven.”  This characteristic also facilitates the portability of Test Suits between the heterogeneous test stations of vendors and customers.

The first step is to define the various test conditions and measurements to be performed using Smartware’s Test Suite Editor.  Static DC supply voltages are typically the first items to be defined using “stimulus” menu items.  Then a wide variety of “measurements” can be chosen.
4) Automated Generic Equipment List Generation
For a given Test Suite, Smartware generates a “generic list” of necessary equipment.  The list will specify generic instruments such as power supplies, signal generators, etc… but does not call out a specify manufacturer.  In addition, a generic equipment XML document will be generated that can be used to run Smartware in simulation mode.

5) Create Test System Block Diagram
Smartware supports a wide range of equipment and instrumentation.  At this point a user now specifies the exact make and model of instrumentation available.  A graphical user interface is provided.  The captured information is used for:
· To drive the equipment in actual use.

· Allow operation of the software in simulation mode when equipment is not available.

· To document and exactly capture system composition.
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6) System Simulation

Once the “equipment document” is adjusted to simultaneously meet all requirements and needs a final simulation is performed to confirm all aspects.  A measurement perturbation feature can be turned on to further provide realistic operation.
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7) Sufficiency and Uncertainty Analysis

The actual equipment to be used is analyzed to determine if it possesses sufficient capabilities and accuracy to support the requirements and measurements specified in the Test Suite.  This enables a user at a very early time to determine exactly what equipment will be necessary.
Smartware instrument drivers contain detailed knowledge of the instruments capabilities, specifications and characteristics.  Smartware performs an uncertainty analysis on each measurement in the test suite allowing the user to determine if sufficiently sensitive instrumentation is being assigned. 

[image: image3]
8) Assemble Test Station

Finally, the actual test station is assembled.  Additions and adjustments to the equipment document may be necessary to reflect actual hardware available, cable lengths, etc….  Calibration fixtures or components may be necessary and their appropriate data supplied.  Embedded fixturing may also be necessary and its de-embedded data will also need to be supplied.
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9) Execute Test

Finally, with the device attached, actual measurements can be preformed.  Modes of operation can be single device only, multiple devices with user prompt handling, or repetitive test with the use of an automated handler.  A calibration step may need to be performed initially and periodically.  Support for measurement confirmation with a “golden unit” is supported.  
10) Examine Test Data and Generate Reports
Smartware can optionally be installed with the MySql relation database for the warehousing of test data.  The database can be configured with one of several general purpose schemas depending up the users’ business requirements. When provided with adequate disk space, MySql can accommodate up to terra bytes of data.  Convenient user friendly data browsing tools are supplied.  Generic reports are also supplied, and it is easy to create custom reports that render to HTML, PDF or MS Excel.
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Built-in Measurements

	Amplifiers

· Noise Figure

· Noise Temp

· TOI

· Power Gain

· Isolation

· Harmonics

· AM/PM Conversion
	Mixers

· Conversion Gain

· TOI

· Spurs

· Port Match

· Isolation
	Switches

· Isolation

· Loss

· Switching Speed

· Slow tails
	Oscillators

· Phase Noise

· Spurs 

· Harmonics

· Output Power
	Data

· Group Delay

· Jitter

· Crosspoint

· Vmin/max

· Slew Rate

· Overshoot

· Ringing

· Eye Patterns


Key Features

Enterprise

· Windows like look and feel

· On-line documentation and “cheat sheets.”

· Customization Scripting Technology

· Javascript

· Perl

· TCL

· Rails
· Database and Connectivity to Enterprise Resource Management systems

· MES (Manufacturing Execution Systems) ERP Integration

· Interconnectivity to third-party products

· Detailed block diagram capture and printing

· Configuration

· Non graphic version engine

· Plug-in Eclipse Base Architecture

Test Engineering

· Measurement Uncertainty Analysis

· NIST

· ISO 17025 Compliant

· Standard Pragmatic Measurement Uncertainty

· Synthetic Instrument Applications

· Arbitrary X-Y or multi-dimensional sweeps

· Supports IC and circuit manufacturing 
· Built-in emulation of classical Instrumentation

· Diagnostics and Self Test
· On-line downloadable plug-ins of instrument drivers and measurements
· Selectable process model control ( Dut / Lot / Wafer / etc )

· Specification and Limits model ????

· Synchronous vs Asynchronous operation
Lifecycle

· Test Suit Portability

· Nested Test Suites

· Requirements-Driven Test

· Instrument Polymorphism

· Automatic migration to new instruments (Lifecycle)
Technologies
· Eclipse Rich Client Platform

· SWT for platform independence GUI: trees, etc…
· Uses eclipse plug-in technology

· In general adopt Eclipse paradigms: help, wizards, etc…
· XML

· XML for capturing of information

· XQuery for capturing of knowledge

· JML

· June 2008 Release of APIs

Comparison to Other Products/Standards
Lab View

Unlike LabView, Smartware does not attempt to be a “graphic language.”  Graphic user interfaces are common in Smartware, but the core premise of LabView that a graphical language is a natural choice for test and measurement systems is not emulated.

Smartware is oriented towards the RF, Microwave and Wireless markets offering value added functionality such as built-in calibration, measurements and instrumentation polymorphism not available in LabView.

IVI

Smartware leverage the instrument models and semantic definitions provided by IVI and SCPI, but any particular drivers. 
VISA

Supported Platforms

· Win-Vista, Win-XP, Linux, Solaris, Mac
· 256 MByte Ram and 1.0GHz+ CPU recommended

· Interfaces: GPIB, VXI, USB, PXI, LXI

Licensing and Services

· System definition, construction, integration, testing and delivery

· 3rd party equipment integration

· Fast instrument driver authoring

Contact

Steven P. Punte

Candlelight Software

+1.707.874.1028
steve.punte@candlelightsoftware.com 
www.candlelightsoftware.com 
Revision

12-01-2005













































<equipment>





  <instrumentation>


    <inst id=”39458” type=”GenericDcSupply”/>


    <inst id=”98343” type=”GenericRfSigGen”/>


    <inst id=”27693” type=”GenericSpectrumAnz”/>


  </instrumentation>





  <interconntects>


	. . .


  </interconnects>





  <ports>


    <port id=”3738” name=”Port A”/>


    <port id=”2733” name=”Port B”/>


    <port id=”9177” name=”Port C”/>


  </ports>





</equipment>

















<measurement-uncertainty>





  <measurement id=”8293” name=”Supply Current” units=”A”>


    <accuracy absolute=”2.5e-6” percentage=”5e-3”>


  </measurement>





   <measurement id=”8293” name=”Output Frequency” units=”HZ”>


    <accuracy absolute=”1.0e0” percentage=”2e-7”>


  </measurement>





  <measurement id=”8293” name=”Rise Time” units=”S”>


    <accuracy absolute=”1.0e-12” percentage=”1e-3”>


  </measurement>





</measurement-uncertainty>














