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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor the University of California nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States Government or the University of California,
and shall not be used for advertising or product endorsement purposes.

This work was performed under the auspices of the U.S. Department of Energy by University of
California, Lawrence Livermore National Laboratory under Contract W-7405-Eng-48.
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1.0 Purpose and Scope of Testing

1.1 The Spectral Instruments (SI) PC104 systems associated with the SI-1000 CCD camera
exhibited intermittent power problems during setup, test and operations which called for
further evaluation and testing. The SI PC104 System is the interface between the SI-1000
CCD camera and its associated Diagnostic Controller (DC). As such, the S| PC104 must be a
reliable, robust system capable of providing consistent performance in various configurations
and operating conditions. This SI PC104 system consists of a stackable set of modules
designed to meet the PC104+ Industry Standard. The SI PC104 System consists of a CPU
module, S| Camera card, Media converter card, Video card and a I/O module.

1.2 The root cause of power problems was identified as failing solder joints at the LEMO
power connector attached to the SI Camera Card. The recommended solution was to provide
power to the PC104 system via a PC104+ power supply module configured into the PC104
stack instead of thru the LEMO power connector.

1.3 Test plans (2) were developed to test S| PC104 performance and identify any outstanding
issues noted during extended operations. Test Plan 1 included performance and image
acquisition tests. Test Plan 2 verified performance after implementing recommendations. Test
Plan 2 also included verifying integrity of system files and driver installation after bootup.

1.4 Each test plan was implemented to fully test against each set of problems noted. Test
Plan presentations and Test Plan results are attached as appendices.

1.5 Anticipated test results will show successful operation and reliable performance of the Sl
PC104 system receiving its power via a PC104 power supply module. A SI PC104 Usage
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Recommendation Memo will be sent out to the SI PC104 User Community. Recommendation

memo(s) are attached as appendices.

1.6 Sl PC104 test plans, results, and recommendations were a result of the PC104 Working
Group Team established to address PC104 issues found during design, test, and

implementation.

The team consisted of

Sam Montelongo,

Ken Piston,

James Moody,

Jarom Nelson.

With input from: Dennis O’Brien, Joe Kimbrough, and Joe Holder.

- Test Plan 1: Date Testing Begun: ___ June 27, 2005
- Test Plan 2: Date Testing Begun: __ September 12, 2005

2.0 Materials and Equipment Required

2.1 List std. tools and equipment used during tests

Test or Diagnostic Equipment Part/Model #

Qty.

Laptop (runs UEC Test code and interacts with the DANTE SI PC104) Dell

KONTRON PC104 System (monitors and records PC104 temperature and |Horizon
buss voltages)

Video Monitor (shows debug and system information associated with the  |N/A
DANTE SI PC104)

SI-1000 CCD camera #1 (used for testing camera performance) SN 1000-109

SI-1000 CCD camera#2 (used for comparing camera performance with SN 1000-106
camera #1)

S1 1000 Simulator (in place of a SI-1000 CCD camera) N/A 1
Tektronix Scope (record PC104 buss voltage waveforms) Tek-684B 1
Polyscience Chiller 5005 1

2.2 Special Test Equipment
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List any nonstandard NIF test equipment and tools needed to perform the test. For each item, include model and
part numbers and the quantity needed. Equipment requiring calibration and/or certification should be so
indicated.

Test or Diagnostic Equipment Part/Model # |Qty. Calibration/
Certification (Y/N)
DANTE PC104 System with high voltage capability N/A 1 N
disabled
S| PC104 Camera Card #1 (available to modify per SI  |#107 1 N
PC104 User Recommendation)
S| PC104 Camera Card #2 (available to modify per SI  |#104 1 N
PC104 User Recommendation for comparison tests)

3.0 Test Plans

3.1 Test plans (two total) were developed to test S| PC104 performance and identify any
outstanding issues noted during extended operations. Test Plan 1 (One) included
performance and image acquisition tests. Test Plan 2 (Two) verified performance after
implementing recommendations. Test Plan 2 also included verifying integrity of system files
and driver installation after bootup.

3.2 The SI PC104 test system was provided by the DANTE diagnostic. This diagnostic is the
most extreme configuration of the PC104 system currently available. The DANTE diagnostic
system consists of SI PC104 System stack with additional components added to the PC104
stack support DANTE specific functions.

- SI PC104 System Stack
- DANTE Timing I/O Board
- CCD Buffer Card

3.3 Test Plan 1 (ONE) system configuration, setup and specific set of tests is defined in
Appendix A “Test Plan 1 for the SI-1000 PC104 Camera Card”.

- The test goals include:

- Implement a continuous cycle image acquisition test on a SI PC104 Camera card
configured to receive its power from a PC104+ (Tri- M Engineering HE104+DX) power
supply module.

- Identify and fix failure modes of the modified S| PC104 Camera Card when operated over
an extended period of time.

- Provide guidelines for using the SI PC104 Camera card in diagnostic configurations
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3.4 Test Plan 2 (TWO) system configuration, setup and specific set of tests is defined in
Appendix C “Test Plan 2 for the SI-1000 PC104 Camera Card”. SI PC104. System

performance test goals include:
- The test goals include:

- Validate performance of a fully modified (per recommendation) PC104 S| camera card. This
test to include testing with the SITASJNIInterface.DLL dated August 9,2005. This code fixes

the Exposure/Read issue causing abort of image acquisition.

- Verify operation of Enhanced Write Filter (EWF) on UEC PC104 system. Confirm that
power cycling issues are not causing file corruption (i.e. file corruption should be

impossible with EWF turned ON)

- Diagnose power cycle and initialization problems on SI PC104 system and provide

recommendation for proper procedure.

4.0 Testing Operations

4.1 Test Plan 1 (ONE): SI PC104 System configuration changes
- Add PC104+ Power Supply module into SI PC104 stack
- Install modified SI PC104 camera card (SI-1000-107)

1) Remove LEMO power connector
2) Detach input and output legs of the +3.3vdc on-board regulator.

4.2 Test Plan 2 (TWO): SI PC104 configuration changes
- Install PC104 Power Supply module into SI PC104 stack
- Install modified SI PC104 camera card (SI-1000-107)

1) Remove LEMO power connector
2) Fully attach all pins of the +3.3vdc on-board regulator

Any operator action(s) required can be listed in the table below

Step Operator Action Required Expected Results/Comments
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1

Run tests per Test Plan 1
using modified SI PC104
camera card #1 (LEMO
connector removed, +3.3vdc
regulator detached) and
PC104+ Power Supply
module.

Identify performance issues and run
comparison tests as needed with Sl
PC104 camera card #2 and camera #
SI-1000-106

Run tests per Test Plan 2
using modified SI PC104
camera card #1 (LEMO
connector removed, +3.3vdc
regulator attached) and
PC104 Power Supply
module.

Identify performance issues and run
comparison tests as needed with Sl
PC104 camera card #2 and camera #
SI1-1000-106

5.0 Test results

5.1 Two Test Plans were implemented over the course of testing. Each test plan was
implemented to fully test against each set of problems noted. Test plan results presentations

are attached as:

- Appendix B “Test Plan 1 Results for the SI-1000 PC104 Camera Card”
- Appendix D “Test Plan 2 Results for the SI-1000 PC104 Camera Card.”

5.2 Test Plan 1 Results Summary:

- Data log files associated with these tests are identified in Section 6.3 Data File Locations.

- Continuous cycles of image acquisition showed no image acquisition failures due to power
failure or CPU performance.

- Image acquisition failures were noted due to camera Exposure Time query during data read
out but did not happen consistently (average about 1 in 10). UEC test logs showed
“‘CANCEL” message during extended image acquisition cycles.

If exposure time is queried during readout, camera may (usually) abort
image acquisition. Confirmed by vendor and fixed in newer releases of
vendor supplied camera firmware.
LLNL UEC software will be fixed such that Exposure Time queries will not
happen during data readout.

- Monitored SI PC104 camera card buss voltages (+3.3vdc, +5vdc, +12vdc) stayed within

specs.

- Monitored PC104 power supply current draw stayed within specs.
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- SI PC104 camera card visual inspection pre/post test showed

All solder joints intact

No damaged trace paths

- No crashes of SI PC104 computer or camera card were noted. Software, hardware and
operating system were stable throughout test phase.

- There were no power failure or communication problems with the camera card during image
acquisition cycling.

- Camera communication failures were noted on power up but were not pursued at this time.

Improper shutdown (power cycle) of S| PC104 system sometimes caused
communication issues with camera card and simulator.

Recommendation is to do further testing to isolate problem. See Test Plan
2.

5.3 Test Plan 1 Recommendations

A “SI PC104 Usage Recommendation Memo” (Appendix E) was developed to provide
guidelines to the SI PC104 User community. Spectral Instruments was informed of camera
card modifications, test results and usage recommendations implemented at LLNL. Issues
with the SI PC104 system were mostly attributed to S| Camera card power connector.

The recommendations included:
- Remove the LEMO power connector from the SI camera card.
- Include the Tri-M Engineering HE104+ p/s board (or comparable replacement)
- De-solder and insulate the input/output legs of the 3.3V regulator on the SI camera card
- Tap off the +28V input power to supply the fans.
- Ensure all PC-104 and PC-104+ cards conform to the PC-104 or PC104+ specification.

5.4 Recommended additional performance tests include:
- Run image acquisition tests with a fully modified S| PC104 Camera Card.

- Validate file protection performance of the SI PC104 Disk-on-Chip (DOC) Enhanced Write
Filter (EWF) function during power down.

- Perform additional tests with power down/up and initialization of the SI PC104 to identify
proper power cycling procedure
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5.5 Additional Performance Stress Tests Recommended:
- Raise ambient temperature of S| PC104 System to 40° + 20%
- Vary S| PC104 System Input Power (28V) to S| specification boundaries
- Vary SI-1000 Camera Power Supply (28V) to vendor specification boundaries
- Perform a SI PC104 System Vibration test

5.6 Test Plan 2 Results Summary:

- Data log files associated with these tests are identified in Section 7.3 Data File Locations.

- Performance test of a fully modified camera card with continuous image acquisition cycles.

No crashes of PC104 computer

Successful performance of modified camera card during extended image
acquisition cycles. No image acquisition failures due to power fail.

Successful validation of software fixes correcting Exposure/Read issue.
All image acquisitions were successful using the new version of
SITASJNIInterface.DLL (dated 8/9/2005). This showed no problems
during Exposure/Read phase. UEC test logs showed no “CANCEL’
message indicating image acquisition abort.

All SI PC104 camera card buss voltages stayed within specs

- Problem reports noted:

S| driver installation problems after power cycle. Used combination of
RESTART and reboot of S| simulator to establish good state of operation.

- EWF Function Verification

Numerous power cycles (28v cutoff, Shutdown, Restart) under various
conditions of PC104 System (Idle, Image Acquisition READ) did not
cause file corruption.

S| PC104 System files were compared against a set of files copied to the
Laptop test system prior to starting the tests. System file integrity was
successfully verified after each test.

- Problem report noted:

S| driver installation problems after power cycle. Used combination of
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RESTART and reboot of S| simulator to establish good state of operation.

- Diagnosis of power cycle and initialization problems on SI PC104 system

S| Driver Installation was always unsuccessful after full power down
sequence. Further testing showed that the SI driver will not install with the
Camera Card +3.3vdc regulator removed or pins detached. Spectral
Instruments states a 50 msec minimum rise time for the +3.3vdc buss.
With the +3.3vdc regulator detached, the PC104+ power supply +3.3vdc
buss rise time is inadequate (~125msec). See Appendix G for PC104
power supply waveforms showing both adequate and inadequate rise
times.

With the Sl camera card +3.3vdc regulator fully attached, the Sl driver
successfully installed 100% of the time. This showed an adequate rise
time (~25msec) to meet S| specs. Spectral Instruments stated that having
the +3.3vdc regulator fully attached while using the HE104+DX power
supply to also provide +3.3vdc will cause early component failure. This is
not a long-term solution.

- PC104Working Group Recommendation

Fully attach the +3.3vdc regulator onto the SI PC104 camera card.

Install and test with a PC104 format Power Supply that provides only
+5vdc and +12vdc. This allows the SI PC104 camera card to provide the
+3.3vdc required.

- Follow-up tests were done after implementing the PC104 Working Group
Recommendations

An extended performance test (continuous image acquisition cycles)
using a PC104 format power supply (Tri- M Engineering HE104-75W)
providing only +5vdc and +12vdc showed successful results.

- Sl driver installation was successful after every full power cycle.

During tests using the HE104+DX and S| camera card with the +3.3vdc
regulator pins lifted, Sl driver installation failed everytime.

During tests with the HE104-75W and S| camera card +3.3vdc regulator
pins attached, Sl driver installation was successful everytime (>5 times in
sequence).
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With every power cycle (1) Sl driver installation was verified, camera
initialization was verified, (3) and an image acquisition test was completed
successfully.

— Camera card +3.3vdc/+5vdc rise time measured to be adequate per S
requirement (E50msec).

— Continuous cycles of image acquisition showed no image acquisition
failures due to power failure or CPU performance.

— No crashes of SI PC104 computer or camera card were noted. Software,
hardware and operating system were stable throughout test phase.

— There were no power failure or communication problems with the camera
card during image acquisition cycling.

— All SI PC104 camera card buss voltages stayed within specs

5.7 TEST PLAN 2 RECOMMENDATIONS

- A “SI PC104 Usage Recommendation Update Memo” (Appendix F) was developed to
provide updated guidelines based on final testing. This memo is to be sent to Spectral
Instruments and the S| PC104 user community.

Do not use the Lemo power connector from the Sl Gigabit 1/0 card. If
required in tight designs, this connector can be removed. However, it is
not recommended, if avoidable.

Design diagnostics using the Sl PC-104+ system to include the Tri-M

HE104-75W power supply board. This board supplies power to the +5vdc
and +/- 12vdc PC-104+ busses only. The +3.3vdc buss is supplied by the
S| camera card on-board +3.3vdc regulator.

- PC104 Working Group Recommendations
Send all SI 1000 cameras and PC104 systems to Sl for update to latest
revision levels (hardware and software).
Update existing SI PC104 systems with latest SITASJNIInterface.dll.

Run SI PC104 performance tests with latest hardware and software
available from both Sl and LLNL.

Include an image acquisition performance loop test as part of LLNL
system verification prior to release of newly purchased or updated Sl
PC104 systems.

6.0 Summary
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- Test Plan 1 results showed successful CPU and camera card performance with the PC104+
power supply. Occasional failures were noted with image acquisition and power up
initialization of the SI PC104 with the SI camera. The image acquisition issue was well
understood and fixed via software. The power up initialization required further testing
implemented in Test Plan 2. A SI PC104 Usage Recommendation memo was sent out to
the SI PC104 user community.

- Final Test Plan 2 results showed successful performance of a modified camera card (only
LEMO power connector removed) during continuous image acquisition cycles. The updated
SITASJUNIInterface.dll (dated 8/9/2005) provided successful image acquisition during
continuous Exposure/Read cycles with no “CANCEL” messages noted. The EWF function
was verified to maintain system file integrity after multiple and various methods of power
down. Camera power up initialization issues (S| driver installation) were solved by installing
a PC104 format power supply module supplying only +5vdc and +12vdc allowing the Sl
camera card on-board regulator to supply the +3.3vdc buss.

- Test results were followed up with S| PC104 Usage Recommendation memos to the Sl
PC104 user community. Two recommendation memos are attached. Memo #1, Appendix E
“SlI PC104 Usage Recommendation Memo”, developed after Test Plan 1 and Memo #2,
Appendix F “SI PC104 Usage Recommendation Memo Update”, developed after Test Plan
2.

- Overall test results showed successful implementation of solutions to SI PC104 issues
encountered during initial tests and operations. The SI PC104 system is now a reliable,
robust system capable of extended operations in the NIF facility.

- Additional performance stress tests are recommended to more fully address possible
operational issues in NIF. These include raising the ambient temperature of SI PC104
System to 40° + 20%, varying the SI PC104 System Input Power (28V) to Sl specification
boundaries, varying the SI-1000 Camera Power Supply (28V) to vendor specification
boundaries, and performing a S| PC104 System vibration test.

6.1 Test Participants

List, by position, the personnel required to perform the test.

Name

Position

Sam Montelongo

PC104 Working Group Lead

Jarom Nelson

PC104 Software Developer

James Moody

S| Camera Expert

Ken Piston

Electronics Support

Joe Holder

Test Plan Reviewer
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|Joe Kimbrough

Test Plan Reviewer

6.2 Location of Tests

List, Location of tests

Building/Room

Test carried out at this location

Building 391, Room B350

Test Plan 1

Building 391, Room B350

Test Plan 2

6.3 Test Data Locations

The following table should list data files (e.g., spreadsheets, tables, images) associated with the executed CTP.
Ideally, such data files are uploaded to the corresponding CTR record in ECMS. In any event, list each file's
location (e.g., "ECMS," or "John Smith’s hard drive") in the table below. Include a brief description of each file's

content.

File Name or Label

File Location

Brief Description of Data in the File

33RegConfigComparison.xls

TDServer\PC104TestDatalL
ogFiles\BussWaveforms

Data and chart showing comparison of +3.3vdc
buss signal at startup measured with SI camera
card regulator pins attached and detached.

HE104+DX_Only5and3.xls

TDServer\PC104TestDatalL
ogFiles\BussWaveforms

Data and chart showing +3.3vdc and +5vdc signals
measure at power up coming directly out of the
HE104+DX power supply.

HE104-
75W_System_3&5_ Chart.xls

TDServer\PC104TestDatalL
ogFiles\BussWaveforms

Data and chart showing +3.3vdc and +5vdc signals
measure at power up coming directly out of the
HE104-75W power supply.

SITASJNIINterface062204_H
E104+DX_UecTestLog-Wed-
Jul-13-13-15-33-587.txt

TDServer\PC104TestDatalL
ogFiles\CameraCardPerfor
mance

UEC test log with “ACQ CANCELED” messages
indicating image acquisition failure while using
SITASJNIInterfac.dll dated 6/22/04.

HE104+DX_UecTestLog-Thu-
Sep-15-10-38-55-280.txt

TDServer\PC104TestDatalL
ogFiles\CameraCardPerfor
mance

UEC test log showing no “ACQ CANCELED”
messages while using SITASJNIInterfac.dll dated
8/9/05 and HE104+DX power supply.

BussV_HE104+DX_LogFile_0
9-15-05_10-57-55.txt

TDServer\PC104TestDatalL
ogFiles\CameraCardPerfor
mance

IO log file monitoring PC104 buss voltages and
temperature while using HE104+DX power supply.

HE104-75W_UecTestLog-Thu-
Nov-10-09-28-00-177 .txt

TDServer\PC104TestDatalL
ogFiles\CameraCardPerfor
mance

UEC test log showing no “ACQ CANCELED”
messages while using SITASJINIInterfac.dll dated
8/9/05 and HE104-75W power supply.

BussV_HE104-
75W_LogFile_11-10-05_09-46
09.txt

TDServer\PC104TestDatalL
ogFiles\CameraCardPerfor
mance

IO log file monitoring PC104 buss voltages and
temperature while using HE104-75W power supply.

SITASJNIInterface080905 H
E104+DX_UecTestLog-Mon-

Nov-07-09-58-47-092.txt

TDServer\PC104TestDatal
ogFiles\CameraCardPerfor
mance\ExposureReadTest

UEC test log showing no “ACQ CANCELED”
messages while using SITASJINIInterfac.dll dated
8/9/05 and HE104+DX power supply.
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SITASJNIInterface062204_H
E104-75W_UecTestLog-Thu-
Nov-10-09-28-00-177.txt

TDServer\PC104TestDatalL
ogFiles\CameraCardPerfor
mance\ExposureReadTest

UEC test log showing no “ACQ CANCELED”
messages while using SITASJINIInterfac.dll dated
6/22/04 and HE104-75W power supply.

SITASJNIInterface080905 H
E104-75W_UecTestLog-Fri-
Nov-11-10-29-06-502.txt

TDServer\PC104TestDatalL
ogFiles\CameraCardPerfor
mance\ExposureReadTest

UEC test log showing no “ACQ CANCELED”
messages while using SITASJINIInterfac.dll dated
8/9/05 and HE104-75W power supply.

PC104 DOC System Files
Folder

TDServer\PC104TestDatalL
ogFiles\EWFPerformance}fi
les to compare

This folder contains files copied from the PC104
Disk-On-Chip prior to beginning EWF tests.

file_compare_repeat.cmd

TDServer\PC104TestDatal
ogFiles\EWFPerformance

DOS command file comparing PC104 DOC system
files with the “files_to_compare” folder and creating
a log file with comparison result.

fc_output_092305.txt
fc_output_092605.txt
fc_output_092605a.txt
fc_output_092805.txt
fc_output_092905.txt
fc_output 093005.txt

TDServer\PC104TestDatal
ogFiles\EWFPerformance

Comparison results from issuing
“file_compare_repeat.cmd” after power cycling the
PC104 system using various methods.

PC104_HE104-
75W_PowerCycle_UecTestLo
g-Thu-Nov-10-09-28-00-

177 .txt

TDServer\PC104TestDatal
ogFiles\PowerCyclePerform
ance

UEC test log showing no “ACQ CANCELED”
messages while using HE104-75W power supply.
This file also logged messages captured after
power cycle tests showing no problems occurring
with camera initialization or image acquisition.

7.0 Terminology

List all abbreviations, initialisms, and acronyms used in the test procedure. Define special or nonstandard terms
used where understanding of such terms is important to successful execution of the test.

Term Definition or Full Spelling

SI Spectral Instruments

PC104 Industry standard for PC104 systems
DC Diagnostic Controller

EWF Enhanced Write Filter

UEC Universal Embedded Code

8.0 Listing of Applicable Reference Documents

List operations or other procedures and documents that were used to perform the test procedures or analyze data
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during the testing procedure (for example, installation or interconnect drawings and/or standard operating
procedures).

Document # [Title

Appendix A |Test Plan 1 for the SI-1000 PC104 Camera Card

Appendix C |Test Plan 2 for the SI-1000 PC104 Camera Card

Appendix E  [SI PC104 Usage Recommendation Memo

9.0 Appendix

The following appendices include test plans, test plan results,
recommendation memos, and various PC104 buss waveforms.

Test Plan 1, Test Plan 2, Test Plan 1 Results, and Test Plan 2 Results
were presented to the PC104 Working Group team as indicated.

The SI PC104 Recommendation Usage Memo was sent out to the Sl
PC104 User Community. The SI PC104 Recommendation Update Memo
will be sent out to the user community when complete.

PC104 buss waveforms show the various waveforms captured to help
isolate the Sl driver installation problem.

This draft provided by the editor is intended for review by the author and reviewers listed on the signature page. Please mark any additions or omissions or other
edits with red pen and remit your marked-up copy to the author. Contact the editor for the most up-to-date version if you need a Word file.




SI1 PC104 Performance Test Report

National Ignition Facility Testing Procedure NIF- # 0112966-AA Page 14 of
53

9.1 Appendix A: Test Plan 1 for the SI-1000 PC104 Camera Card

- Test Plan 1 was presented to the PC104 Working Group Team on June 10, 2005 prior to
the beginning of testing. The presentation included

- Test Overview

Test Goals

Test Approach

Test System

Hardware Components
Software Components
UEC Test Program
Diamond I/O Vendor Software
Test Area Configuration
Stress Test Plan

Stress Test Expectations
Secondary Tests
Personnel

Test Schedule

This draft provided by the editor is intended for review by the author and reviewers listed on the signature page. Please mark any additions or omissions or other
edits with red pen and remit your marked-up copy to the author. Contact the editor for the most up-to-date version if you need a Word file.
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SI PC104 Working Group
June 10, 2005

Stress Test Plan for the
SI-1000 PC104 Camera Card

Test Plan Review Topics E

YYVYYYVYVYVYYYYYY

Test Duerview

Test Goals

Test Bpproach

Test Systam

Hardware Components
Software Components
UEC Test Frogram
Diamond [0 WYendor Software
Test A&rea Configuration
Stress Test Plan

Stress Test Expectations
Secondary Tests
Personnel

Test Schedule

b 10, 2005 ]

EHPS 04 Biress To ot Aan

Test Overview E

= Test encompasses:

— Monitor and verify SI PC104 system operation
(in partcular the SI camera card) over an
extended period of ime using a PC104 power
supply module to provide power.

- Monitorfrecord SI PC104 camera card busses
(voltages) and current draw.

- Monitorfrecord SI PC104 camera card
temperature at selected areas.

- Monitorfrecord PC104 power supply card
temperabure at saelected areas.

- Monitor/document SI PC104 system failures.

- Use Test Program to continuously cycle the SI
PC104 system thru image acquisition cycles.

Jare 10, 2005 3

I PP B £ T prt A

Test Goals E

Implement a continuous cycle image acquisition
stress test on a 51 PC104 Camera card configured
o receive its power from a PC104 power supply
module.

Identify and fix failure modes of the SI PC104
Camera Card when stressed over an extended
period of time.

Provide guidelines for using the SI PC104 Camera
card in diagnostic configurations

Develop CM process for testing new PC104
system components (HW/SW) prior to release for
use.

Jarw 10, 2005 4

EVFC 104 Frps Te 6t Aan
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Test Approach E

* lze current NIF tested
= UEC code for SI PC104 System
- DSP file for S1-1000
- Windows driver for S[-1000
s lze UEC Test program to drive system through
continuous non-triggered image acquisition cycles
(uging loop and delay functions) for a period of 5 days.
s Test PC, SI PC-104 Embedded Controller and PC104
Test Stand will communicate over network link.
* Use Diamond 1/0 card and vendor software to
monitor/record buss voltage and temp parameaters
= PC104 Power Supply (TEMP)
= 51 PC104 Camera Card (Buss Yoltages, TEMP, Current)
» Use DANTE CC1 as basis for test systemn
- System available
- Extrem e config known to have had problem with 51 PC104
system
bare 10, 2005 5

81 PC il B ot pst fan

Test System - DANTE CCI MCP Driver

EHPS 04 Biress Do st fan

Test System - CCI One-Line Diagram

ol

) 0] -y

Jane 10,2005 T
B PCPS BT CE T prTRIN

Test System - PC104 Test Setup

=

Power
Smp_]y
Maomnitors

Karue 10, 2005

EVFC 104 FIPGG T 6 A

— =
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Test System - Diamond Systems I/0 Card E Hardware Components E

Anal og Input

+ 1 Bsingle-andad (3 differential inputs:

+ 1 kit AJD resolutian

& Frogrammable inpui rangea = with meximum range of +~1 0V
Anal og Outpan

+ 4 opfional analog outputs

+ Fioed and yse -programmabla output range s

+ Sirrutaneau s update

Diggital KO

+ 8 dedicated digtaloutputs TTL cormpstiole

+ 3 dadicated dighal inputs, TTL compatible
CounterTimers

+ 1 32-pit countertirmet for AID sarmpling rate cantral

+ 1 16-hit counte rtimer for user counting and timing functions

# Programmable clock source for user ©ountetfime
bare 10, 2005 E]

81 P Biw osl potfan

= S5IPC104 Camera Card
# Lift/insulate pins on 3v regulator
& Do not remove power connector/com ponents
* Temp Sensors (Qty TRD ) at selected locations
* Buss Yoltage monitor {3.3v, Sv, 12v)
& Current draw monitor {input only)
¢ PC104 Power Supply
s Include PC104 P/S moduls in stack (DONE)
* Route 28w power to PC104 RS (DONE)
# TEMP Sensor (1)
= SI-10:00
* S1-1000 Emulator with Optical interface cable
- Powver load not required, power not supplied via 51 PC104
# Triggers not required
« PCL04 Test Stand
* Diamond [0 board interfaced to monitor param eters

Fae 10, 2005 10

EHPS 04 Biress To st fan

Software Components E

e Test Statien PC
— DANTE CCI Laptop
— UEC Test Program
# 1 week development (loop/delay function)
« Configuration setup

e PC104 Test Stand
- Diamond [0 vender code
# 1 week develop/configure
¢ SI PC104 Embedded Controller
- LUEC Version 1.1.6 (on-hand)
- DSP version D (on-hand)
= Mo PCLO4 firmware updates required

Jane 10, 2005 H

BI PCDS BT 65T AR

UEC Test Program — 1.Nelson E

Yane 1D, 2005 12

EVFC 104 FIRGs T 6 Aan
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Diamond I/0 Vendor Software — K.Piston E

Fare 10, 2005 13

81 P Biw osl potfan

Test Area Configuration E

B391 Rm B350

— DWTL: K. Fiston

— ['WS: T.Thomas
Dante CCI System
— JHolder A Piston
PC Test Station

— K.Piston

PC104 Test Stand
= JMelson
Hetwork Communication
- K.Piston, J.hel son

e 10, 2006 1

EHPS 04 Biress To st fan

Stress Test Plan E

# Run continuous cycles of image acquisition
= Use same configuration during all testing
= Acquired image files are not saved
- Continuous test over a period of 5days minimum
» Monitor/record SI PC104 camera card buss voltages
* Monitor/record SI PC104 camera card temperature
at selected locations
# Monitor/record PC104 power supply current draw
* Record failures
# Inspect PC104 camera card prefpost test
— Solder joints
— Trace paths
* Evaluate results and write guidelines

Jane 10, 2005 1

81 PCPS B ERT FTUAIR

Stress Test Expectations E

Run continuous cycles of image acquisition

- Mo image acquisition failures

Monitorfrecord SI PC104 camera card buss voltages
- Buss voltages stay within specs

Monitorfrecord S1 PC104 camera card temperature
at selected locations

- Termperature stays within specs

Monitorfrecord PC104 power supply current draw
- Current draw stays within specs

Record failures

- Mo unexplainable failures

Inspect PC104 camera card prefpost test

- Solder joints: All solder joints solid

- Trace paths: Mo damaged trace paths

Yane 1D, 2005 18

EVFC 104 FIRGs T 6 Aan
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Secondary Tests E Personnel Involved with Testing E

- Power cycling SI PC104 system
— Cable ‘rattling’, vibration, shock, temperature
changes
— Install and test S1 PC104 with KONTRORN
motherboard
- Test with modified SI PC104 Camera Card
* Remove power connector/components

- Monitor DMA buss signaks with analyzer over
extended stress test

Fare 10, 2005 17

81 P Biw osl potfan

* Jarom Nelson, Software support

* Ken Piston, Electronics support

* Jim Moody, SI-1000 support

+ Sam Montelongo, Test Plan Manager

e 10, 2006 18

EHPS 04 Biress To st fan

Equipment Resources E

* PC Designated as Test Computer

+ DANTE Diagnostic Instrumentation

* PC104 Test Stand

* SI-1000 Emulator and Optical Interface Cable

Jae 10, 2005 18

BI PCDS BT 65T AR

Test Schedule E

= B321 Test Systemn Configuration and Setup
- Jure 13-17  K.Piston, J.Melzon
* UEC Test Program develop/setup: JNelson
* S1PC104 Cameara Card Mods/Prep: J.Moody
* 51 PC104 Power Supply Prep: K.Piston
* Diamond [/0 setup/SW config: K Piston

s Stress Test testing
- June 20-30 J1Melson, K.Piston
» Evaluate Test Results
= July 1-% J.Moody, 5. Montelongo, J.Nelson, K.Piston
* Write SI PC104 Camera Card Usage Guideline
= July 11-22 S Montelongo
s Develop SI PC104 Component (HW/SW) CM Process
= July 11-22  J1.Moody

Yane 1D, 2005 m

EVFC 104 FIRGs T 6 Aan
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9.2 Appendix B: Test Plan 1 (Results for the SI-1000 PC104 Camera Card)
Test Plan 1 Results were presented to the PC104 Working Group Team
on August 11, 2005. The presentation included
Test Overview
Test Goals
Test Implementation
Modified Hardware
Test System Configuration
Test Plan
Test Results
UEC Test Program Implementation and Results
I/O Test Implementation and Results
SI-PC104 Camera Card Inspection
S| PC104 Usage Recommendation
Additional Performance Tests
Recommended Stress Tests
Personnel Involved
Test Schedule

This draft provided by the editor is intended for review by the author and reviewers listed on the signature page. Please mark any additions or omissions or other
edits with red pen and remit your marked-up copy to the author. Contact the editor for the most up-to-date version if you need a Word file.
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E Test Plan Review Topics E

¥ Test Qverview
> TestGoals
» TestImplementation

SI PC104 Working Group : $°i'gedt';'ariwa;e :

est Systerm Configuration
August 11, 2005 o

» Test Results
® LIEC Test Program Implementation and Pesults
* /G Test Implementation and Results

Endu rance Test Results ¥ SI-PC104 Camera Card Inspection

SI-1000 PC104 Camera Card » 51 PC104 Usage Recommendation
» Additional Ferformance Tests
& PC104 Power SUDDIY Module ® Recommended Stress Tests
® Personnel Involved
® Test Schedule
Awgng 11,2005 2

DRI EVDUTIGR T8 5T AR T

Test Overview E

&« Monitor and verify ] PC104 systern operation (in
particul ar the SI camera card) over an extendad
penod of ime using a PC104 power supply
module to provide power.

* Monitor/record SI PC104 camera card buss
wvoltages and currant draw,

s Monitorfrecord PC 104 power supply module
temperature.

* Monitor/document SI PC 104 faillures.

* Use Test Program to continuously cycle the Sl
PC 104 system thru image acquisition cydes,

gt §
& L0 1 R0 B0 DUra T O R G

Test Goals E

« [mplement an endurance test of a S1 PC104
Camera card configured to recsive its power from
a PC104 power supply maodule.

» [dentfy and fix faillure modes of the 51 FC104
Camera Card when used over an extended perod
of ime.

* Provide recommendation for using the 51 FC104
Carmera card in diagnostic configurations

* Develop CM process for testing new PC104
system components [ HW/SW) prior to release for
use.

g 4
& T, ENFC EVDURI T8 £ AR 1
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This draft

Test Implementation E

» Test Dates: 6/27,/05 - 7/6/05, 8/1/05 - B/5,/05

* Test Locaton:B391 Rm B350

* Test System: DANTE CCI with S[-1000 Simulator, PC104
Test Stand, modified S1 Camera card, PC104 B/S

# UEC code for 51 PC104 System, Yer. 1.1.6

& DSP file for SI-1000, Pew.D

# Lsed UEC Test program to drive system through
continuous non-triggered image acquisition cycles,

+ Used Ciamond I/C card to monitor/record buss voltage
and temp parameters
— PC104 Power Supply (TEMP)
- SIPC104 Camera Card (Buss Yoltages, Current)

# Llsed DANTE CCI as basis for test system
- Configuration known to have had problem with 51 PC104

Modified Hardware Components E

¢ SI PC104 Camera Card
# Lifted pins on 3v regulator
= Did not remowe power connector/components
* Buss Voltage monitors (3.3v, Sv, 12v)
= Current draw mani tor Jinput only)
e PC104d Power Supply
= TEMF Sensor (1 ea)

S T Supply
% Ilonitors

#mgnst, 11,2005 7

B PO SO0 RO TRTURR TG

system
P 1| 1 Al Engu mnee [rwt fo wiis 2 e 1, T £l S i Endumanoe To st fraits !
Test System - PC104 Test Setup E Test System - Diamond Systems IfO Card E
[ TR ." N Analog Input
Dante CCT [ B sl +16 single-ended /3 differential inputs
oF . + 16-ht AT resol ufion
w + P rogram mia ble input ranges with m axdmum range of + 110
ﬂﬂ 2 Analog Cutput
- OWET

4+ 4 oplional Stk outputs

& F i o @il Lisesr-procramm mashl & Gutput iEnges

+ Sim ultaneous updsie

Digital 1'G

43 dedicated digital sutputs, TTL compatiths

4 8 dedicatsd digital inputs, TTL com patibks

Counter Timers

+1 32-bit courtentimar for AT sampling rate contral

+ 1 16-bit courtertimer for wssr oounting &nd timing finctions:
+ P rogranm o ble: chock Souiros 18 vssr oounterdimer
Angaet 11,3009 ]

1RSI ENOUTINGE T 5 ARGUTE
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TRI-M HE104+DX Power Supply .9 Endurance Test Plan .9
L + Run continuous cycles of image acquisition
HE104 Dx - - Use same configuration during all testing
= Pawer Gupply Specifications — Acquired image files not saved
e Nl - Test over a period of ~10 days
[T 154 + Monitor/frecord SI PC104 camera card buss voltages
%L,M it f:A + Monitor/record PC104 power supply current draw
%ﬁ "m + Record failures
A;UMP\ﬂglmnn . wony + Inspect PC104 camera card post test
e e - Solder joints
N Input Translent 125V or 100mwG - Trace paths
%M—m;?ﬁ = ;im + Evaluate results and write recommendation
Efficiency Up 1o B0%
Tamp. Rangs -40 1o B5C
Size, PC/104 size & mounfing holes | 355°W. x 376L x 08N,
with PCLAG bus
Auguﬂ ”YIDDS S PCM Endurancs Ten Resuts " A“guﬂ “’ s S PLAM Endursnos Tast Results L
Endurance Test Results E UEC Test Program Implementation IE
* Run centinueus cycles of image acquisition + Test Loop

- No image acquisition failures due to power failure
+ Monitor/record SI PC104 camera card buss veoltages
- Buss voltages stayed within specs
* Monitor/record PC104 power supply current draw
- Current draw stayed within specs
* Record failures
- No unexplainable failures
* Inspect PC104 camera card pre/post test
- Solder joints: All solder joints solid
— Trace paths: No damaged trace paths

August 11, 2005 H
31 PC 04 Endhurancs Test Resuts

- Enable Digital and Analog outputs, wait 60 Sec
- Acquire image (takes about 20 sec.), wait 50 Sec
- Abort image (in case of failure), wait 10 Sec
- Wait 60 Sec
- Disable Analog outputs, wait 60 Sec
- Disable Digital outputs, wait 60 Sec
+ One image every 5 minutes

August 11, 2005 ”
% PCAM Endursnoe Tast Results
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UEC Test Pregram Results E I/O Test Implementaticn E
* hlo crashes of computer or camera card — d1/0 dat £ (s
- Software, hardware and operating system were il it L s L
stable throughout test phase. - 5] PC104 Camera Card
- Mo power failure or communication problems with « Buss voltages 3.3v, Sv, 12v
I camera card. - g s Input side current draw
* [mage acquisition failure note — PC104 HE 104-DX + Pawer Suppl
- Did not happen consistentdy (average about 1 in 10) . i PPlY
- Due to Exposure Time query issue L
= If exposure bime gueried dunng readout, camera may
sbort image acguistion. Confirmed by vendor
= LLNL VEC software to be fixed,
« Communication fallure on startup
- Improper shutdown (power cyde) of SI PC104
system sometimes caused communication issues
with camera card and simulator.
» Can be avoided by using proper restart/shutdown.
s Further testing required to isolate problem
R‘@S‘ 11’2005 Y R0 B DUrEnGs Te O R g IE RWIL}OUS BV FCI0 EVIUTINGS T CT R 1 n
Power Supply Qutput +3.3vdc E Power Supply Output +5vdc E
+3Ivde + fwde
A3 51
I8 S0
s
M
£33
138
SE

BRI

et 1§
& L0 1 R0 B0 DUra T O R G

1 -—I

S0

g %
& T, ENFC EVDURI T8 £ AR 1
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This draft

Power Supply Qutput +12vdc

CCI Current Draw

1 FCA04 B DUrH T @ A

Hdade Curmemt
22 1 .
s ! ;
35 e
2z 1z
222 1
s 0 :
i) Corent inerease
Wi 05 due o CCT
o4 emadaior fix
1’
~ B RS ERT SR o EREEEBACEREE
B EEERE BB HCHRERRE 0
———————— AR = = B A
0
—oo\nﬂcanmahv—-oomﬂcaomahgv—oomwca
EEEEEEELEREEEREEE ST
—mHASTFES e~ R IS =80T
R‘@S‘ 11’2005 Y R0 B DUrEnGs Te O R g Ir RW L0 BV FCI0 EVIUTINGS T CT R 1 n
CCI +25vde Input From Agilent E HE104+DX temperature E
) #)
5 Temp
TASIO0E | Zprm e
ke al THA005 Bam
a5
0
Hye
Aw
-] ;; ] (51 ar Conaliener praciem | R —
o 3 (8
10 =31 4l 1 lie—4
’ 53m = - L
Ex ne —r
B4 | 1 e 1
-3 N { e
D*;ss:@%asm' i TESETEE | 223
SEERRRTS| "RARINMEBIEGHEARGE ot | EEE
ST EIITEOE
Angat 11,2005 L] Angag 11,2005 L]

ENFCI0 EVDURI T8 £ Rea 1
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This draft

« &l PC104 Camera Card buss
voltages and current draw
performed within specifications.

+  HE104+DX power supply
performed within specifications.

« Throughout testing the PC104
under test was power cycled
several times to fix issues with
the CCD emulator,

+ During testing the building air
conditioning system failed
raising the room temperature
slightly with no noticeable
effects on the PC104.

The PC104 test system was run 2 days
with a 1 second log sample. Data
showed no differences from previous
tests at 1 minute sample rate.

August 11, 2005 21
SIPCH4 Endwance Test Resuits

PC104 I/0 Test System - Results E

SI-PC104 Camera Card Inspection E

¢ No Failures Identified

—Camera card inspected post-test
* No obvious problems found
» Solder joints intact
» Trace paths intact

Auguat 11, 2005
Sl PC104 Endurance Test Resulls

22

SI PC104 Usage Recommendation E

+ Issues with the SI PC104 system mostly attributed to
SI Camera card power connector.
- Recommendation
» Remove the Lemeo power connector from the SI
camera card.
* Include the Tri-M Engineering HE104 + pfs board.
* De-solder and insulate the input/output legs of the
3.3V regulator on the SI camera card
* Tap off the +28V input power to supply the fans.
* Ensure all PC-104 and PC-104+ cards conform to the
PC-104 or PC104+ specification.

Spectral Instruments informed of camera card
modifications, test results and Usage Recommendation
implemented at LLNL.

Angust 11, 2005 3
SIPCH04 Endu ance Test Results

Additional Performance Tests E

o Fully modified SI PC104 Camera Card

* KONTRON motherboard as part of SI
PC104 stack

* Power down/up initialization of the SI
PC104 to identify proper power cycling
procedure

* Performance of SI PC104 Disk-on-Chip
(DOC) Enhanced Write Filter (EWF)

Augpst 11, 2005
S1 PCADS Enaurance Tost Resoks

24
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This draft

Recommended Stress Tests E

+ Raise ambient temperature of 5I PC104
System top 40° + 20%

+ Vary 51 PC104 System Input Power
(28V) to specs

« Vary 51-1000 Camera Power Supply
(28V) to specs

« 51 PC104 System Vibration

Verify image quality pre/post each test.

Angiet 11,2005 28

1 FCI04 B DUTEE TR T A

Personnel Involved with Test E

» Jarom Melson, Software support

* Ken Piston, Electronics support

* Jim Moody, S[-1000 support

* Sam Montelongo, Test Flan Manager

LEES 18
L L33 BV FC04 ENDUTINGS Te 5T R 1

Test Schadule E

+ 5[ PC104 Usage Recommendation Memo
- Send out N August I Moody, 5.Montelonigo

» Develop SI PC104 CM Test Process (HW/SW)
- &ugust 2005 1. Melson, 5. Montelorgo

« URL Report captunng tests, results snd recommendations
- September 2005 5 Mortelongo

uget ar
& L0 1 R0 B0 DUra T O R G
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9.3 Appendix C: Test Plan 2 (The SI-1000 PC104 Camera Card)

Test Plan 2 was presented to the PC104 Working Group Team on
September 13, 2005 prior to the beginning of testing. The presentation
included

Test Overview and Goals

Test Approach and System Configuration
Hardware and Software Components
Performance Test Plan

Resources and Test Schedule

The test to “Validate performance of a PC104 KONTRON motherboard
CPU” was deemed as NOT APPLICABLE for this type of testing. The
KONTRON motherboard does not support a Disk-On-Chip architecture as
does the Tillamook PPM-TX PC104 CPU module delivered with the Sl
PC104. This would have called for a design change to the SI PC104
configuration and would require additional time to test. The KONTRON
motherboard shall be tested at a later date as part of the Instrument
Based Controller design.

This draft provided by the editor is intended for review by the author and reviewers listed on the signature page. Please mark any additions or omissions or other
edits with red pen and remit your marked-up copy to the author. Contact the editor for the most up-to-date version if you need a Word file.
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This draft

x

Test Plan (2) for the

S1-1000 PC104 Camera
Card

(Additional Performance Tests)

51 PC104 Working Group
September 13, 2005

Test Plan Review Topics E

¥ Test Overview and Goals

» Test Approach and System Configuration
¥» Hardware and Software Components

¥» Performance Test Plan

¥» Resources and Test Schedule

2
Feproir 12390 B R0 TRCTA [2)

Test Overview and Goals E

s S PC104 Systerm Performance Tests
- Validate performance of a fully modified (per
recommendation) PC104 S[ camera card,
Kontran CPU test NOT APPLICABLE

for SIPCLM
= erify operation of Enhanced Write Filter
(EWF) on UEC PC104 system
- Diagnose power cycle and initialization
problems on 5[ PC104 system and provide
recommendation for proper procedure

P 5
gl L0 Bl DA Tha Fan [

Test Approach E

*» Configure a Sl PC104 stack with modified Sl
camera card

* lse a S1 Simulator for testing with modified
camera card tests

» l=e £1-1000 camera for EWF and power cyde
tests.

* |se the 51 PC104 Test stand with Diamond 1/0
card to monitor buss voltages

* lse PC Test-stabion with UEC Test program to
drive system through image acguisition cydes,

Tests to be performed in B391 Room B350

= Il
iy 14 % Bl R0 TRt A (2
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Test System Configuration E Hardware Components E
* S| PC104 Camera Card with recommended
104 Test Stand modifications (provided by 1 Moody)
Dismend - Lift/insulate pins on 3.3v regulator
T - Remove LEMO power connector
DAHTE 001 Symem Power
Supply
s * PC Tast Station

|
B e

* 5] PC104 System (DANTE CCI)

e S1-1000 Simulator

s S1-1000 Camera

* PC104 Test Stand with Diamond 1/0 board

* UEC Test Program
* Diamond 1/0 data capture software
» DOC with current released UEC code (W1.1.5)
— Configured with Enhanced Write Rlterin ON
state
- Read Exposure issue will cause image acquisition
failure ~ 10 cydes,
* Tobe fixed in next release
+ Maodified UEC Java Driver for SI Simulator
= Driver takes into account 51 Simulator timeout
due to not having real CC0.
- Reload driver after every reboot of S[ PC104

r
Kppheriier T Bl DA Tha Fan [

Sepremmber 12,3005 e B Feprembar 12,3003 o Es TR () .
Performance Test Plan
Software Components E - S] Camera Card E
il o

* Purpose
- Walidate performance of a fully modified PC104 51
camera card.

» Test Flan

= Run continuous image acquisition cycles over a
~2 day period

- Monitor SI PC104 system performance

- Monitorfrecord 51 PC104 system buss voltages
[+3.3V, + 5V, +12v)

= Record failures/fissues
= Evaluate results

% ]
iy 14 % Bl R0 TRt A (2
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Test System Setup E 51 Camera Card Test Plan E
» Install modified UEC Driver for 51 Simulator
104 Test Stand *» Test Loop (~5 minute per cyde)
RO . Dixmond - Enable Digital and Analog outputs, wait 60 Sec.
_?_ = Acquire image (~20 sec.), wait S0 Sec.
5T D Cormer | OB, - Mbort image (in case of failure), wait 10 Sec.
Card (s difiad Supgly — Wait 80 Sec
PCIOH Ivlanitars 4

[P ot

T e

L]
Fepoieg 130 B RGOS TR Ran [

- Dizable Analog cutputs, wait 60 Sec.

Dizable Digital outputs, wait 60 Sec,
— Repeat Loop

» Record buss woltage data @ once/min

*Dialey times will be sdjusted as nece sy,

1w
Feproir 12390 B R0 TRCTA [2)

Performance Test Plan

- EWF Verification E

* Purpose
= erify operation of Enhanced Write Filter (EWF)
on UEC PC 104 system

+ Confirm that power cyding issues are nat causing
file corruption (i.e. file corruption should be
impossible with EWF turmed ON)

» Test Flan

- Cycle through various power down sequences
[~2 days) with EWF OMN

o UEC in IDLE state
« Dunng Image Acquisition
- Confirm integrity of UEC system files after each
test

- Evaluate results

i
Kppheriier T Bl DA Tha Fan [

Test System Setup

G|

DANTE CCT System.
P04 Stack

Septersher 12,2005 1
B R0 YRR ()
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This draft

EWF Verification Test Plan E

* Starting point for 2ach test iz with OC and UEC
systems ON with communication waorking (i.e. able to
take image)

EWF Verification Test Plan (cont'd) E

= Test Suite
- Camers pewer cycling not required for these tests
~ Eschtesteo be run while LECin IDLE state
- Eschtesrro be run while image acquistion Resdont in progress
+ Mast likely situstion for file corruption to oocur

* LEC System File Werification
- Maunt < drive on the UEC computer
= Use *fc" command to compare files with initial set
+ Create script to compare ndivicusl files
» Create log file for each comparison

- UEC System Files
» G WINDOWShsystermd 2, driversisiplxsys sys (51 driver)
& O T MO W s tanniar 2 b ried 32 .41
& WIHG-O WS sy shemn3 2 goia2 4l
& O WINCOWSE S wetarna 2\ rtdll d1l
& OGN D ST b Hrker faca. dl1
» O @D TASU by, il
& CHGHDVLES jar

1§
Kppheriier T Bl DA Tha Fan [

= If communication is down Test 1t Power code LEG systems without shutdswn procedure
+ Close the UecTest program (Disconnect=s DC from UEC) » Cal pamss ia UEC sysi=m, resiae pawe: afier L0 semands
» Weiily UBC aymiem Ties misgriiy
« LUse telnet to [og onbo WEC sy stem o Frexie UscTeml pogia ™ s acip s oe i mage
+ Run the “shutdown,cmd” soript to shut down the sy stem Tk 2"' ﬁ“:'_‘._’:_'ffm':‘: :,:“';_'m"‘"‘d’
+ Cut power to UEC system and camers; restore after 10 sec & Rk L " KO0 ST 5000 S AT L0 WA O T b3
1 N ® Cul poees 18 UEC Systam, wesigie prwas 4he L0 seca nax
» Dpen UecTest programm, and werify ©ommunication by = Waiily UEC symiew s i beg:ily
acguiring an image = Fazie L Uec I 0 ™ 40 $01p 4 B0 < mage
Tes 3 Power cyde LEC system, using “restart cmd”
» Use i=imedla g on b U EC sysien
= PFar lhe Sesieicmd” s el Vaie Windaws of uld awn
- P gl L0 seca gy
o Frasion L UssTesl paogiam ::l o 84 Mgt
Sepremmber 12,3005 e 1= Feprembar 12,3003 o Es TR () "
Performance Test Plan
EWF Verification Test Plan (cont'd) E - Power Cycle E
» Copy initial set of files to Test PC pricr to starbng test « Purpose

- Diagnose power cyde and initilization problems on =1
PC104 system and provide recammendation for proper
procedure

« TestPlan
- Perform varicus power cycle sequences of I PC104
system {~2 days)
® LUEC in 10LE state
* During Image Acquisition
- Establish success and failure for each sequence
- Ewvaluate results

- Recommend power cyde process for the S1 PC104
system

1%
fogriscler T8 Bl R0 TRt A (2
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This draft

Test System Setup

DUANTE CCT Syetam.
P04 Frack

Fepoieg 130 B RGOS TR Ran [

Power Cycle Test Plan E

* Starting point for each testis with DC and UEC systems DR
with communicaton working (i.e. able to take image)
- [If comrunication is down
« Close the UecTest program (Disconnects DC from UEC)
+ Use telnet to log onto UEC system
+ Rur the “shutdowrn.cmd” script to shut down the system
+ Cut power to UEC system and camera; restore after 10 sec
+ Open LecTest program, and verify communication by
acquiring an image
« D System will not be power cycled
- Couplirg to UEC test system 15 via network communications
- Restarting the UscTest program should be sufficient
» Disconimects DC fram UEC
- Woukd 2dd significant time and complaxity D overall test

15
Feproir 12390 B RS04 TRGUAR (2]

Power Cycle Test Plan {contd)

+  Test Suite
- [Each test tobe run with and witheut pawer cypding the camera
= Each testrobe vun while UES in IDLE state
—  Eachtestvobe run while image acquiston Resdo ot in progress

Test 1:Power cycle UEC system, without shutdown procedure
C myslem, remlae pawe: s fie LD secamds
akzalan svooesslol

= Cal pawe im
5 Waely e
» Resizi UscTesi prag am ard soguive an | mage

Test 2: Power cycle UEC syskem, using “shutdawn.cmd”
® Use imlvel b bag on la UES mysiem

Foum 1og "3 vupgaea Cmg 30010 M i IWha doms 3hy W

Cul pawer o UEC sysiem, resiom paws: sfisr 1D seoards

Vasily szl ol vhaae s svcotsatel

Fesia i UscTe si prag tam ard soquine an image

: Powser cycle UEC systemn, using “restart.cmd”

Uz il ia by on ba WES mysiem

Fun L gl LOma” 30000 B B WAIEWE 30y W S

£l pawsr im UEC sysizm, resiam paws: 2 fisr LD sssamds

Weriby vembari inil isliosl i v sucomssTul

Formia ) UeTe s cog 4™ 454 acie =t 4 mage

Test

R R T R

Kppheriier T Bl DA Tha Fan [

Power Cycle Test Plan (cont'd) E

» SI PC104 UEC Restart Initialization Verification
= ‘Watch UEC monitor for "UEC Started
Successfully” message
# This anly signals that the UEC code started
successiully.
- Camera initialization occurs with UecTest
IMITIALIZE command,

* YWatch for "Camera initialization successful”
message from UEC

% i
iy 11 e Bl R0 TRt A (2
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Performance Test Expectations E

s Noimage acquisition failures with modified camara
card

= £[ PC104 buss voltages stay within specs
® Power cyde of 51 PC104 does not cause UEC system

file corruption with DOC Enhanced Write Filter
turmed OM

* Proper power cycle process defined as to not cause
initialization problems on restart

11
Fepoieg 130 B RG0S TR Fan (1

Personnel Involved with Testing

* Jarom Melson

* Ken Piston

e Jim Moody

* Sam Montelongo

Sepemmbar 12,2005
B RIS TR AR 1)

Test Schedule E

+ B391 Test System Setup
- September 12-132
+ 5[ PC104 Camera Card Mods: 1. ooy
+ DANTE CCI system: K.Piston
v UEC Test PC: J.Melson
* Performance Tests

- September 14-23 S.Montelongo et. Al
+ Evaluate Test Results
- September 21-23 Al

» Fresent Results
- Week of September 26 S.Montelongo

P FH
gl L0 Bl DA Tha Fan [
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9.4 Appendix D: Test Plan 2 (Results for the SI-1000 PC104 Camera Card)

Test Plan 2 Results were presented to the PC104 Working Group Team
on November 17, 2005. The presentation included

Test Overview/Goals

Test Implementation and System Configuration
Hardware and Software Components

Test Results

Test Plan 2 culminated with a second round of testing.

The first round of testing showed that the PC104+ power supply was
inappropriate for the SI PC104 system as it supplied +3.3vdc to the
PC104 buss as did the SI PC104 camera card which also has an on-
board +3.3vdc regulator. Spectral Instruments does not recommend
having both a PC104+ power supply and the Sl camera card regulator
both provide the +3.3vdc as a long term solution. It was also found that
the PC104+ power supply +3.3vdc rise time was inadequate stand-alone
to meet the SI PC104 system timing requirements for Sl driver installation.

A PC104 format power supply providing only +5vdc and +12 vdc was
recommended and installed in the SI PC104 system. This allowed the SI
camera card to provide the +3.3vdc buss voltage. Round 2 of testing
validated the performance (+3.3vdc rise time, Sl driver installation) of the
PC104 power supply configured into the S| PC104 system.

This draft provided by the editor is intended for review by the author and reviewers listed on the signature page. Please mark any additions or omissions or other
edits with red pen and remit your marked-up copy to the author. Contact the editor for the most up-to-date version if you need a Word file.
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SI PC104 Working Group
November 17, 2005

E
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Personnel Involved with Test F
SI-1000 PC104 System e
Performance Test Results » Jim Moody

= Sam Montelongo
= Jarom Nelson
s Ken Piston

* Joe Holder
= Joe Kimbrough

Temtzbar 1?’2005 B PO Fecormanus T ot Reaits %
Test Plan Review Topics F Test Overview and Goals F

¥ Test Overview,/Goals

¥ Test Implementation and System Configuration
¥ Hardware and Software Components

» Test Results

Flowermber 1T, 2005 z
B PCas Porsrmanse T o Bel i

s 51 PC104d Systemn Performance Tests
- Validate performance of a fully modified (per
recommendation) PC104 S camera card,
+ Test SITASINIInterface.DLL dated August 9,2005.
* Fines the Exposure/Read issue causing abort of
im age acquisi tion,

NOT APPLIC ABLE for STPCI04

- Werify operation of Enhanced Write Filter
(EWF) on UEC PC104 system

- Diagrnose power cycle and initialization
problems on 51 PC104 systern and provide
recommendation for proper procedure

Homwmmhey 17,2005 4
81 P04 Porformanse T ot Araits
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* Configure a SI PC104 stack with modified SI
camera card
= Monitor PC104 buss voltages via PC104 Test station
o +3.3v, +5v, +/-12v
* Use a SI Simulator for testing with modified
camera card tests.

* Use SI-1000 camera for EWF and power cycle
tests,

¢ Use PC Test-station with UEC Test program to
drive system through image acquisition cycles,

e Use DANTE CCI as the test system
= Most extreme configuration for PC104 diagnostic stack

National Ignition Facility Testing Procedure NIF- # 0112966-AA Page 37 of
53
L] -
Test Approach mE Test Implementation 3

Test Dates: 9/12/05 — 11/11/05

Test Location:B391 Rm B350

Test System

— DANTE CCI with SI-1000 Simulator

— SICCD Camera 1000-109, 1000-106

- PC104 Test Stand

— Modified SI Camera cards: -107, -104

- PC104 Power Supply HE104+DX

SI PC104/DOC running UEC Ver, 1,1.6

SI PC104/DOC 51 Driver: SIPLXSYS.5YS Rev. A
SITASINIInterface.OLL (versions dated 6/22/04 & 8/9/05)
DSP Initialization file for 51-1000, 3628D.bin
UECTestC code

- Camera initialization

- Image acquisition cycle: single or continuous

Naovember 171 2005 61 PC10d Parformance T et Rasults 8 NDVthH ‘7’ 2005 51 PC104 Pef ardasnce Test Results d
Modified Hardware Components = TRI-M HE104+DX Power Supply "

SI PC104 Camera Card

- Several cards used: I
-107, -104
- Several configs
tested
* +3,3v Regulator
- 1: Ping lifted
- 2! Pins fully attached
- 3! Fully removad
* LEMO Power
Connectar
= 1; Fully removed
- 2; Fully attached

HMovember 17, 2005 7
1 FC104 Parformance T est Results

L ENGINEERING

Pawor Supply $pecifications [

Mods! HE 104+ DX

Y oufput® 12A

12V gufput 254

4.3 output B4

-12V output O5A
| Input Vltage Range Sl 40

Load Regulation™ < G0my

Lina Regulation 4omY

Qupul temp. diff™* < d0my

Swillching Freg. TokHz

Mas, Input Transhent 125V for 100mses

Cd < 20mV

Conducted i >5rdb

Efficioncy Lp to 8%

Temp. Ranga -40 to B5C

Size, PCAM siza & mountng holes. | 265W. x 376 « 06°H
with PCI04 bus.

Movember 17, 2005 L}

21 FC 104 Performance Test Resuits
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* Continuous image aoquisiion cydes over 4 days
- Mo crashes of PC104 computer
~- Mo image acquisition failures
- Tested new version of SITASINIINterface.DLL
* Mo problems noted  during Exposure/Read phase
* S[ PC104 camera card buss vaoltages
- Al buss vaoltages stayed within specs
* Problem Peports
- Moted S1 driver installation prablems after power
cycle. Used combination of RESTART and reboot of
Sl simulator to establish good state of operation,
* Test Outcome
- successful performance of modified camera card
during extended image acquisition cycles.
- successful validation of software fix correcting
gg%ure/Read issue.

1 I3 ADITANGE TR O R T

E
Henwmher
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Performance Test
Test System Configuration E - 51 Camera Card E
—~ .+ - -
Dante CCI * Purpose
PC104 Stack - Validate performance of a fully modified PC104 51
A camera card.
£ € Butter Board b, | = Test Plan
Timing V0 Card [+, | - Run continuous image acquisibon cydes over a
T L saveral day period
 Duaaind 10 |7 ¢ Format®
. Memiior L - - |/ ¥ - Use S[ Simulator for tests
% __“'_“ - Monitor S1 PC104 system performance
E} HIH | - Monitor/record S1 PC104 system buss voltages
Test Lagiop Media Comverter |, | (+3.3v, + 5V, +12V)
;_i.uu_d" [t P10 - Record failures/issues
ccn Chiees BUSE o1/ Fomoad
e - Evaluate results
$11000 CCD CPUDOC
Howmber 11’2005 Bl FCIBE Rermimanss T4 of Real i k Hemher 1?,”05 B PCI0s Peclirm anee Ted Recaits H
Performance Test Results Performance Test
- 51 Camera Card E - EWF Verification i
ey —

* Purpose
= Verify operation of Enhanced Write Rlter (EWF)
on UEC PC104 system

+ Confirm that power cycling issues are not causing
file corruption {i.e. file corruption should be
impossible with EWF turned ON)

# Test Plan
- Cycle through various power down sequences
wiith EWF ON

* UEC in [DLE state

* During [mage Acquisition

- Confirm integrity of UEC systerm files after each
tast
- Evaluate results
Hovember 17,2005 -}

B PO PTG TR R
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* Problem Reports
- Moted S1 driver installation problems after power
cycle, Used combination of RESTART and rebaot of
Sl simulator to establish good state of operation.
* Test Outcome
- Numerous power cycdes (28v cutoff, Shutdown,
Restart) under various conditions of PC104 System
(1dle, Image Acquisition READ) did not cause file

National Ignition Facility Testing Procedure NIF- # 0112966-AA Page 39 of
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Performance Test Results Performance Test
- EWF Verification E - Power Cycle E
e p———

T ey

& PUurpose
- Diagnose power cycle and initialization problems on S1
PC104 system and provide recommendation for proper
procedurs
¢ TestPFlan
= Perform warious power cyche sequences of 51 PC104
system
# UEC in [DLE state

corruption. : ) ® During Image Acquisition
- ?ys;:tem file integrity successfully verified after each - Establish success and failure for each sequence
est.
- Ewaluate results
- Recommend power cycle process for the S1 PC 104
system
Howmber 1?,2005 B FCBS Rcmimance Te of Read i L Hovember ]'T’naj B PCI0S Plirmanes Ted Reaitn B
Performance Test Results PC104 +3.3vdc signal measured at power
- Power Cycle __E up using HE1044 DX Power Supply “

s Problem Reports
- SI Driver Irstallation
« S1 driver will not install with Camera Card +3.3vdc
regul ator removed or pins detached | Rise time
inadequate (~125msec).
- Sl states SOmsec minimum.
+ 5[ driver successful installaton with Camera Card + 2, 3vdc
regulator fully attached. Rise time adequate (~2Smsec) .
« Soft RESTART successful but.. S camera PWR LED failure
indication upon intia com mrmication
* Recommendations
- SI: Hawing the +3.3vdc regulator fully attached while using
the HE 1044+ D' power supply to also provide +32,2vdc will
cause aarly com porent failure,
- PC104WG: Irstall a PC104 form at Power Supply that provides
only +Svdc and + 12vdc, Full attach +3.3v regulator,
& Test Outcome
- Pursue PC104 form at Power Supply = Tri-M HE104-754

Fowmher 17, 2005 18

C e R T

23 s

Wt e

Horvepber 17,005 ]

B PO PTG TR R
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41 PLI04 Ferfommane Test Rests
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HE104+DX (only) +5vdec & +3.3vdc Performance Test
measured at power up M - Power Cycle Test : Round 2 “
- T T + Purpose T s s iy
Tri-M Power Supply Only - Test power up performance of SI PC104 system with a
PC104 format pewer supply previding only +5vde and
& ' ' 1 ' 1 ' +12vdc.
I ]
5 + - I, Ir ,I‘ = -.I, + Tri- M Engineering HE104-75W
0 7 L O  Test Plan
z | | | | | i
% . i jl i T — — - Perform various power cycle sequences
z : /: ! G il b [= * 28v cutoff and PC104 “restart”
g2 T T L T T —+3.3v - SIcamera card configuration
2 ! ! [ ] ! | + LEMO connector removed, +3.3vdc requlator
0 ) 0 O I attached
0 . S + + + + - Establish success and failure for each sequence
-p 50 | -0.0003 | D.0p97 | 0.0887 | 01487 | Dapar | DaKs? T R
Time (sec} - :ﬁstc;r:‘mend power cycle process for the 51 PC104
Howembes 17, 2005 i Haovember 1T, 2005 L
1 PCI04 Parfomnanes Test Resuts 5 PCI04 Parfomnancs Test Resuts
i HE104-75W (only) +5vdc signal shows
Tri-M HE104-75W Power Supply E adaquate timing
l-—-——v Tt s g recay
HE1D4-75W Svdc only
M 8 1 T T 1 1 T
P, D qimy Gt ) et oyt ity D by 1 v vk
Power Supply Speeificaliona 5 t t = u u T
Mode! HE104:-T5W i e e il S B e e e S E
SV output 158 4 + - L 4 4 -
T Pl L T I S [ L e e Sl e el e e
2 = 1 1 1 1 1 |
g i / T i i i
> [ e e e e s ==
1 T T T T T
e ining e e e o N e A i g T e e 5 iadnndn,
] i ¢ + + + +
B oot £pes L o R e i £ e
Temp. Range -
Bize. PLITIH skze & moaniing holes i
i P 104 b i Time {s==)
November 17, 2005 " November 17, 2005 1]

4 PCI0A Ferfomn ance Test Reaults
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PC104/HE104-75W +3.3v and +5v signals E

measured at power up e
e ————y

FC 104 Buss Voltages using HE104 T30

PC104/HEL104-75W: Buss voltages within E

specs during image acgquisition loop test,

A0 H 13 ez LISt e
600 T T T T T ¥ -
[ T R IR R T N ey T o P LR |
S i | il T PR - =
L A A S T AR Sk BRI | ]
_ am | H H H H H : i
" -4 —He s _L_.__I____I__E_J.-- 2 E
& b I.'iE I i | [ I —*s.wacl 8
-3 el T ] gy e [ [l (T T i i | (R IEIERERFTERIRIIRREG IEEERERAARAIEITER NG
a 20 T T T T [E—
I e + alldatataken & | secinterval
000 t t t t t 1
‘DEEPHJI- 1-rofsir - o o0 - napeo- - propen £ - - + 1DDQ secsTepresentaive of ~4 §
/ hour image acquistion loop H
Time 560l i
Howmber IT'JOBS Bl RO Rermimans Te o Real i 1 Hovember 1?,”05 B PCI0s Peelirm anee Ted Reaits
Performance Test Results SI PC104 Performance Test Results
- Power Cycle Test : Round 2 E Summary ;
e —— ———

* Problem Reports
- PC104 operating system “restart” although successful in
reboot caused carmera communications to fail (inconsistent)
upon ivibal communication to CCD.,
+ 5] response; Update 51 PC104 components to |atest rey
lewels.
* Test Qutcome
= Sl driver install successful after every full 28v power cycle,
- LEMO connector detached did not change performance.
- Camers card +3,3vdef +5vde nise time measured to be
adeqguate per Sl requrement (£50msec)
* Recommendation
= Use “restart” command only for test and debug, Mot
recormmended for use during operations.
- Always use afull 28vdc power cycle to clesnly reboot PC1D4,

Fowmhber 17, 2003 tH

C e R T

* S[ Camera Card
- Successful performance of modified camera card
during continuous image acquisition cydes.
- Successful data acquisition during Exposure/Read
phase. Mo ABORTs noted,
+ SITASINIINterface dil dated 849,05
» DOC EWF File Werification
- Successful system file integrity verificaton after
multiple and varicus methods of powear down .,
= Power Cycla Peliability
- Consistent successful system power up (SI driver
installation) after every full 2&vdc power cyde,

We now have a SI PC10M system that reliably
powers up every time upon a full 28v power down.

Woember 1T, 005 un

B PO PErmImanes TR ReaTs




Sl PC104 Performance Test Report

National Ignition Facility Testing Procedure

NIF-# 0112966-AA Page 42 of

53

This draft

SI PC104 Recommendations E

=7
* Update LLNL “S1 Camera Usage Recommendations Memo”
and send out to SI user group.
& [nform Spectral [nstruments of test results
- Use of the Tri-M Engineering HE104-75'W power supply
* Send sl SI 1000 cameras and PC104 systems to 51 for
upclste to latest revision levels (hardware and softwars)
- J.Moody to schedule
& Pun LLNL performance tests with latest hardware and
software available from both SI and LML
- Include im age acquisition perform ance loop test as part
of LLML system verification prior to release of updated
systems,
» Update existing $1 PC104 systems with latest
SITASINIINterface.dll.
= Infarmation subm itted to J.Kam perschroer for entry
into SCR Track.
Horwmber 17, 2005 15

1 IS AN T 6 R

Recommended Stress Tests to Pursue

+ Raise ambient temperature of 5I PC104
System to 40° + 20% (SXI boundary),
+ Vary 51 PC104 System Input Power
(28V) to vendor specified boundaries.
« Vary SI-1000 Camera Power Supply
(28Y) to vendor specified boundaries.
+ 51 PC104 System Vibration
- Contact wher ready
» Tom Woehrle, WTG, x3-1716

Verify image quality pre/post each test.

Hovember 17,005 "

B RO P memanee TR Rt

Schedule M

« SIPC104 Usage Recomm endation Memo Update: Nov. 30,
2005

* S]1PC104 Performance Test Report capturing tests, results
and recomm endations
= Mowem ber 30, 2005 S.Montel ongo/D . Melson

* Implement Stress Tests: Schedule TBD by new Lead

Fowmher 17, 2005 r

1 I3 DTRG0 R T
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9.5 Appendix E: Memo #1 (SI PC104 Usage Recommendation Memo)

The SI PC104 Usage Recommendation memo was reviewed with the
PC104 Working Group Team prior to sending out to the SI PC104 user
community. Recommendations were discussed and reviewed with
Spectral Instruments prior to completion.

This draft provided by the editor is intended for review by the author and reviewers listed on the signature page. Please mark any additions or omissions or other
edits with red pen and remit your marked-up copy to the author. Contact the editor for the most up-to-date version if you need a Word file.
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Interdepartmental NATIONAL IGNITION FACILITY
PROGRAMS DIRECTORATE

Ml Station L — 459
Ext: 4-9824

December 13, 2005

TO:  Spectral Instruments PC104 Users

FROM: Jim N

SUBJECT:  Upda
Spect

Spectral Instruments
S1-1000 CCD came
specifications provic
in a housing and was
this system was desi
brought onto the PC
of testing and diagnc
this PC-104+ based
the SI-designed Gig;
problems are itemizs
1. Input pow
were marg

to burned
specified;

2. Cracked sc
connector.

input pow

surface mc

Gigabit I/

power to

Thisdraft .. ..., . L, .
edits with red pen and remit your marked-up cop
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This draft

The solution for these problems was to add a Tri-M Engineering HE104-75W Power
Supply module into the ST PC-104 stack. This board requires the NIF standard +28V
input and provides the +5V and £12V supplies for the PC-104 systems. There is a +3.3V
regulator on the SI Gigabit [/O card that provides the +3.3V to the SI cards. This voltage
is tied to the PC-104+ bus and could possibly provide +3.3V for future card upgrades.
However, if that is to be done, it is recommended that a power analysis of the +3.3V for
the system and the proposed card be completed. There is also an additional +1.8V
regulator on the SI Gigabit /O card that provides power only to an FPGA, this regulator
has not had any problems and will remain. The advantages of using this board are:

1. Eliminates power input through connector on SI Gigabit I/O card.

2. Eliminates requirement of the SMT filters (the components that have had

problems with cracked solder joints).
3. Eliminates concerns with undersized input power traces on SI Gigabit I/O card.
4. Provides increased current capacity for all voltages required by the system.

This implementation was tested in November 2005 for an extended period of time. No
power related failures were recorded.

The recommendations of the test team for all SI PC-104+ configurations (especially those
implementing the ST PC-104+ outside its originally intended configuration) are:

1. Do not use the Lemo power connector from the ST Gigabit /O card. If required
m tight designs, this connector can be removed. However, it is not
recommended, if avoidable.

2 Design diagnostics using the ST PC-104+ system to include the Tri-M
Engineering HE104-75W Power Supply module. This board supplies power to
all PC-104 busses.

a. Alternate method: Provide an external power supply capable of producing
adequate power to busses via the PC-104+ buss connectors. Do not use the
LEMO connector. Include a power requirements discussion as part of the
diagnostics design review.

3. The ST power supply will no longer provide +24V to the two fans used to cool
the PC-104+ module. Fans will need to be implemented in one of the following
ways:

a. Preferred method: Implement +12V fans.

b. Alternate method: Connect the +12 and -12V supplies differentially to the
fans.

c. Alternate method: The diagnostic designer can provide their own fan
system.

4. Ensure all PC-104 and PC-104+ cards intended for use conform to the PC-104
or PC104+ specification.

cc. Dennis O’Brien
Brian MacGowan
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9.6 Appendix F: Memo #2 (Sl PC104 Usage Recommendation Update
Memo)

The SI PC104 Usage Recommendation Update memo is based on results
obtained from Test Plan 2. When complete it will be forwarded to the Sl
PC104 User community and Spectral Instruments. The document will be
located on the NIF Server under the PC104 folder.

The update to initial recommendations will be based on the following:

Issues found during further tests showed problems with the Sl driver
installation upon bootup. It would not consistently install after power up.
This problem was noted in prior tests and further evaluation was required
to trace down the root of the problem.

The root of the problem was due to the SI PC104 CPU buss voltage
timing requirements not being met with the selected PC104+ power
supply module (HE104+DX) for the +3.3vdc line. The power supply
+3.3vdc signal rise time was too slow (~125 msec). Spectral Instruments
requires a rise time of 50 msec or less for proper driver installation.

The Sl driver installation problem did not exist if the SI PC104 camera
card +3.3vdc regulator was fully attached and the PC104+ power supply
was used. In this case both the PC104+ power supply and the +3.3vdc on-
board regulator (SI PC104 camera card) were generating +3.3vdc.
Spectral Instruments did not recommend this as a long term solution.

The solution was to replace the PC104+ power supply with a PC104
power supply (HE104-75W) and to leave the Sl camera card +3.3vdc
regulator fully attached. The PC104 power supply only generates +5vdc
and +/- 12 vdc allowing the S| camera card to provide the +3.3vdc signal
required by the SI PC104 system.
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9.7 Appendix G: PC104 Buss Voltage Waveforms

As stated by Spectral Instruments in the (edited) email below, the +3.3vdc
signal must have a rise time of 50 msec or less.

From: "Roger W. Cover" <rcover@specinst.com>
To: "Jim Moody" <moody8@]IInl.gov>
Cc: "Sam Montelongo" <montelongol@lInl.gov>,
"Hannes Meyer" <hmeyer@specinst.com>, "Gary Sims" <gsims@specinst.com>
Subject: PC-104+ Power Supply Startup Timing
Date: Wed, 26 Oct 2005 08:57:11 -0700

Howdy Jim,

I have looked into the configuration timing I mentioned in my last email. Here are my results.

<snip...>

While I was looking at the configuration timing, I discovered that the XC18VO01 configuration PROM on
the PC-104+ camera interface board has a rise time requirement for its power supply. I have attached a
snapshot of a portion of the datasheet for that part (XC18VO01RiseTime.gif). It states that the 3.3V supply

needs to come up in 50ms or less. This makes the power supply you are using unacceptable.

Recommended Operating Conditions

Symbol Parameter Min Max Units
Veeint Internal voltage supply (Ty = 0°C to +70°C) Commercial 3.0 3.6 v
Internal voltage supply (Ty = —40°C to +85°C) Industrial 3.0 3.6 Vv
Veco Supply voltage for output drivers for 3.3V operation 3.0 36 Vv
Supply voltage for output drivers for 2.5V operation 23 27 Y
Vi Low-level input voltage 0 0.8 v
ViH High-level input voltage 2.0 55 vV
Vo Qutput voltage 0 Veco vV
Tvee Ve rise time from 0V to nominal voltage!™ 1 50 ms

Notes:

1. At power up, the device requires the V. power supply to monotonically rise from 0V to nominal voltage within the specified V. rise
time. If the power supply cannot meeﬁhis requirement, then the device might not perform power-on-reset properly.

Typically the configuration time is not an issue. In this case it may become a non-issue with a different

power supply. Let me know if there is any further information I need to provide.

Regards,

Roger W. Cover

Spectral Instruments, Inc.
420 N. Bonita Ave.

Tucson, AZ 85745

Voice: 520-884-8821 ext. 144
FAX: 520-884-8803
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The following waveform shows the SI PC104 +3.3vdc buss measured at
power on as a function of the SI camera card on-board regulator with pins
lifted and pins fully attached. As can be seen by the waveform, with pins
lifted the +3.3vdc rise time is ~125 msec, with pins fully attached the rise
time is ~50msec.
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The following waveform shows the output of the (PC104+) HE104+DX
+3.3vdc and +5vdc signals measured at power on. As can be seen by the
waveform, the HE104+DX +3.3vdc rise time is ~125 msec. This is too
slow to meet S| power up requirements of 50 msec or less.
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The following waveform shows the SI PC104 +3.3vdc and +5vdc buss
voltages using the HE104-75W measured at power on. As can be seen by
the waveform, the +3.3vdc rise time is ~25 msec. This meets the S| power
up requirements of 50 msec or less.

PC104 Buss Voltages using HE104-75W
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