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BTeV WBS Dictionary

Subproject WBS Level 2 Element Number
1.17

Test Stands and Test Equipment

February 14, 2000

This document provides WBS Dictionary information

for a BTeV WBS Level 2 project and all its subprojects.

BTeV WBS Dictionary

Basis of Cost Estimate

WBS Element Number:
1.17

WBS Element Name:

Test Stands and Test Equipment

WBS Element Definition:

This WBS element consists of test stands and test equipment to develop, test, and maintain the BTeV systems.

Ground Rules & Assumptions:
(Explain with reasonable detail)



Estimate Source:
(Explain with reasonable detail)



Basis of Estimate:
(Explain with reasonable detail)

BTeV WBS Dictionary

Basis of Cost Estimate

WBS Element Number:
1.17.1

WBS Element Name:

DAQ Hardware

WBS Element Definition:

This WBS element consists of a computer, interface card, and cables to develop and test the BTeV components.

Ground Rules & Assumptions:
(Explain with reasonable detail)



Estimate Source:
(Explain with reasonable detail)



Basis of Estimate:
(Explain with reasonable detail)

BTeV WBS Dictionary

Basis of Cost Estimate

WBS Element Number:
1.17.1.1

WBS Element Name:

Computers

WBS Element Definition:

This WBS element consists of computers to develop and test the BTeV components.

Ground Rules & Assumptions:
(Explain with reasonable detail)



Estimate Source:
(Explain with reasonable detail)



Basis of Estimate:
(Explain with reasonable detail)

BTeV WBS Dictionary

Basis of Cost Estimate

WBS Element Number:
1.17.1.1.1

WBS Element Name:

Standard PC

WBS Element Definition:

This WBS element consists of a standard PC for use in test stands where only a few adapter cards are needed.

Ground Rules & Assumptions:
(Explain with reasonable detail)



Estimate Source:
(Explain with reasonable detail)



Basis of Estimate:
(Explain with reasonable detail)

BTeV WBS Dictionary

Basis of Cost Estimate

WBS Element Number:
1.17.1.1.2

WBS Element Name:

Industrial PC

WBS Element Definition:

This WBS element consists of a industrial PC for use in harsh environments and when more than a few adapter cards are required as in Beam and Sub System tests.

Ground Rules & Assumptions:
(Explain with reasonable detail)



Estimate Source:
(Explain with reasonable detail)



Basis of Estimate:
(Explain with reasonable detail)

BTeV WBS Dictionary

Basis of Cost Estimate

WBS Element Number:
1.17.1.1.3

WBS Element Name:

Other Computers

WBS Element Definition:

This WBS element consists of other computers and workstations needed for development and data analysis.

Ground Rules & Assumptions:
(Explain with reasonable detail)



Estimate Source:
(Explain with reasonable detail)



Basis of Estimate:
(Explain with reasonable detail)

BTeV WBS Dictionary

Basis of Cost Estimate

WBS Element Number:
1.17.1.2

WBS Element Name:

Adapter Cards

WBS Element Definition:

This WBS element is for computer interface cards that connect the test computer to the components under test.

Ground Rules & Assumptions:
(Explain with reasonable detail)



Estimate Source:
(Explain with reasonable detail)



Basis of Estimate:
(Explain with reasonable detail)

BTeV WBS Dictionary

Basis of Cost Estimate

WBS Element Number:
1.17.1.2.1

WBS Element Name:

Interface Cards

WBS Element Definition:

This WBS element is a interface card to the system under test.  It contains a buffer memory for event data, and a daughter card interface.  It also has a FPGA that is in system programmable to allow sub system specific configurations.

Ground Rules & Assumptions:
(Explain with reasonable detail)



Estimate Source:
(Explain with reasonable detail)



Basis of Estimate:
(Explain with reasonable detail)

 BTeV WBS Dictionary

Basis of Cost Estimate

WBS Element Number:
1.17.1.2.1.1

WBS Element Name:

Daughter Card

WBS Element Definition:

This WBS element is daughter card for the interface card.  It consists of timing and control link, monitoring link, event data link, and a clock and trigger input link.

Ground Rules & Assumptions:
(Explain with reasonable detail)



Estimate Source:
(Explain with reasonable detail)



Basis of Estimate:
(Explain with reasonable detail)

 BTeV WBS Dictionary

Basis of Cost Estimate

WBS Element Number:
1.17.1.3

WBS Element Name:

Cables

WBS Element Definition:

This WBS element consists cables with connectors to connect the timing, control, monitoring, and data links to the sub system under test..

Ground Rules & Assumptions:
(Explain with reasonable detail)



Estimate Source:
(Explain with reasonable detail)



Basis of Estimate:
(Explain with reasonable detail)

BTeV WBS Dictionary

Basis of Cost Estimate

WBS Element Number:
1.18.1.4

WBS Element Name:

PCI Expansion Card

WBS Element Definition:

This WBS element is used to connect PCI buses together to expand a test system that requires more PCI slots for adapters.

Ground Rules & Assumptions:
(Explain with reasonable detail)



Estimate Source:
(Explain with reasonable detail)



Basis of Estimate:
(Explain with reasonable detail)

WBS Element Number:
1.17.2

WBS Element Name:

Test Equipment

WBS Element Definition:

This element defines the instrumentation required to support component teststands.

Ground Rules & Assumptions:
The instrumentation required to support testing includes electrical, electronic and optical test equipment.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog. 



Basis of Estimate:
Cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.1

WBS Element Name:

Logic Analyzer

WBS Element Definition:

The Logic Analyzer is used for high speed digital signal analysis.

Ground Rules & Assumptions:
The Logic Analyzer is needed for analyzing high speed digital signals on printed circuit boards and module interfaces.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog. 



Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.1.1

WBS Element Name:

Logic Analyzer Mainframe

WBS Element Definition:

This element is a Logic Analyzer Mainframe that contains the power supply, storage media, and LAN interface for the various analysis modules that it supports.

Ground Rules & Assumptions:
Two mainframes are needed to support module Test Stands.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.1.2

WBS Element Name:

102 Channel Logic Analyzer

WBS Element Definition:

This element is a 102 Channel, 500/250 MHz Logic Analyzer.

Ground Rules & Assumptions:
Two Logic Analyzers are needed to support module Test Stands.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog. 



Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.1.2.1

WBS Element Name:

Termination Adapters and Accessories

WBS Element Definition:

This element specifies the adapters that allow the logic analyzer probes to directly plug into high density connectors on printed circuit boards.

Ground Rules & Assumptions:
These connections should be used on designs that incorporated Ball Grid Array (BGA) components. Enough adapters should be included to support the capabilities of the Logic Analyzer.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog. 



Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.1.3

WBS Element Name:

Two Channel Digital Oscilloscope

WBS Element Definition:

This element is a 2Gsa/s, 500MHz, 2 channel digitizing oscilloscope. 

Ground Rules & Assumptions:
This instrument is needed to support the Logic Analyzer when there is a need to observe the analog characteristics of a digital signal. Two oscilloscopes are needed to support module Test Stands.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.1.4

WBS Element Name:

Pattern Generator

WBS Element Definition:

This element is a 40-channel digital pattern generator.

Ground Rules & Assumptions:
The Pattern Generator is needed to provide system stimulus. One Pattern Generator is needed to support module Test Stands.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog. 



Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.1.4.1

WBS Element Name:

Stimulus and Response Pods and Accessories

WBS Element Definition:

The stimulus and response pods interface the pattern generator signals to the different types of signal levels commonly found on printed circuit boards, busses and module interfaces.

Ground Rules & Assumptions:
Enough stimulus and response pods should be included to support the capabilities of the pattern generator.

Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.1.5

WBS Element Name:

Monitor

WBS Element Definition:

This element is a 21 inch color monitor used as the logic analyzer display.

Ground Rules & Assumptions:
Two monitors are needed to support module Test Stands.



Estimate Source:
Vendor supplied information from the latest catalog.



Basis of Estimate:
The cost is from vendor supplied information.

WBS Element Number:
1.17.2.1.6

WBS Element Name:

Color Printer

WBS Element Definition:

This element is an inkjet color printer used to make hardcopy of the logic analyzer captured waveforms.

Ground Rules & Assumptions:
Two printers are needed to support module Test Stands.



Estimate Source:
Vendor supplied information from a catalog.

Basis of Estimate:
The cost information is from latest printer catalog.

WBS Element Number:
1.17.2.1.7

WBS Element Name:

Instrument Cart

WBS Element Definition:

This element is an instrument cart used to carry the logic analyzer, monitor, printer and store related accessories.

Ground Rules & Assumptions:
Two instrument carts are needed to support module Test Stands.



Estimate Source:
Vendor supplied information from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.2

WBS Element Name:

Oscilloscopes

WBS Element Definition:

Oscilloscopes are used for high speed analog and digital signal analysis.

Ground Rules & Assumptions:
Oscilloscopes are needed for analyzing high speed analog and digital signals on printed circuit boards and interfaces.



Estimate Source:
Vendor supplied information from latest test and measurement instrument catalog. 



Basis of Estimate:
Cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.2.1

WBS Element Name:

Four Channel Digital Oscilloscope

WBS Element Definition:

This element is a 4 Channel, 5Gsa/s, 8GHz bandwidth oscilloscope.

Ground Rules & Assumptions:
Two oscilloscopes are needed to support module Test Stands.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog. 



Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.2.1.1

WBS Element Name:

Active Probes and Accessories

WBS Element Definition:

This element is a high bandwidth, high impedance active probe.

Ground Rules & Assumptions:
Enough active probes should be included to support the capabilities of the oscilloscope.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog. 



Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.2.1.2

WBS Element Name:

Optical-to-Electrical Converter

WBS Element Definition:

This element is an optical-to-electrical converter that changes the optical signal to electrical for measurement by an oscilloscope.

Ground Rules & Assumptions:
Enough optical-to-electrical converters should be included to support the capabilities of the oscilloscope.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog. 



Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.2.2

WBS Element Name:

Instrument Cart

WBS Element Definition:

This element is an instrument cart used to carry the oscilloscope, printer and to store related accessories.

Ground Rules & Assumptions:
Two instrument carts are needed to support module Test Stands.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.2.3

WBS Element Name:

Color Printer

WBS Element Definition:

This element is an inkjet color printer used to make hardcopy of the oscilloscope captured waveforms.

Ground Rules & Assumptions:
Two printers are needed to support module Test Stands.



Estimate Source:
Vendor supplied information from a catalog.

Basis of Estimate:
The cost information is from latest printer catalog.

WBS Element Number:
1.17.2.3

WBS Element Name:

Optical Cable Test Equipment

WBS Element Definition:

This element is for testing optical cable, connections, splitters and associated components.

Ground Rules & Assumptions:
The integrity of optical cables, connections, splitters and associated components needs to be verified. 



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.3.1

WBS Element Name:

Optical Source

WBS Element Definition:

The optical laser source is needed to drive fiber optic cables with a calibrated output level.

Ground Rules & Assumptions:
One optical laser source is needed to support module Test Stands. 



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.3.2

WBS Element Name:

Optical Power Meter

WBS Element Definition:

This element is an optical power meter for testing light loss in optical transmission media.

Ground Rules & Assumptions:
One optical power meter is needed to support module Test Stands.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.4

WBS Element Name:

Signal Generator

WBS Element Definition:

This element is a signal generator used to provide circuit stimulus.

Ground Rules & Assumptions:
One signal generator is needed to support module Test Stands.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.5

WBS Element Name:

Digital Multimeter

WBS Element Definition:

This element is a handheld digital multimeter that is used to perform various voltage, current and resistance measurements on electronic circuits.

Ground Rules & Assumptions:
Two digital multimeters are needed to perform various voltage, current and resistance measurements on electronic circuits.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.6

WBS Element Name:

Bench Power Supplies

WBS Element Definition:

This element is a bench top power supply that is used to power various electronic circuits.

Ground Rules & Assumptions:
Bench top power supplies are needed to provide portable, regulated power for various electronic circuits.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.6.1

WBS Element Name:

High Voltage Power Supply

WBS Element Definition:

This element is a bench top, high voltage, power supply that is used to power various electronic circuits.

Ground Rules & Assumptions:
Two low voltage bench top power supplies are needed to provide portable, regulated power for various electronic circuits in the Test Stands.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.6.2

WBS Element Name:

Low Voltage Power Supply

WBS Element Definition:

This element is a bench top power low voltage supply that is used to power various electronic circuits.

Ground Rules & Assumptions:
Eight low voltage bench top power supplies are needed to provide portable, regulated power for various electronic circuits in the Test Stands.



Estimate Source:
Vendor supplied information is from latest test and measurement instrument catalog.

Basis of Estimate:
The cost information is from latest test and measurement instrument catalog.

WBS Element Number:
1.17.2.7

WBS Element Name:

JTAG Circuit Test Software

WBS Element Definition:

This element is a software package that uses JTAG boundary-scan for design verification. The hardware must be designed to implement this function.

Ground Rules & Assumptions:
One JTAG boundary-scan software package would be needed to support the Test Stands.  



Estimate Source:


Basis of Estimate:
The cost information is from a previous purchase order.
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