	Task Title:
	Reliability Assessment of Embedded Passives for Spaceborne Electronics

	Task Manager:
	Robert D. Gerke


Goals/Objectives:

· Evaluate electrical performance of stacked, embedded capacitors and resistors on PASM Phase I substrate fabricated by Integral Wave Technologies, Inc., (IWT) before and after environmental stress, in particular humidity, and before and after flip-chip die attach.

· Implement non-destructive evaluation (NDE) methods to evaluate the integrity of the flip-chip interconnection before and after environmental stress.

· Evaluate embedded capacitors and resistors on PASM Phase II substrate under standard and operating electrical conditions.

· Design and fabricate printed wiring board (PWB) incorporating Ohmega-Ply ™.

· Evaluate electrical performance of PWB incorporating Ohmega-Ply ™ before and after environmental stress. 

· Implement non-destructive evaluation (NDE) methods to evaluate the integrity of the PWB with Ohmega-Ply ™ before and after environmental stress.
Milestones (M) / Deliverables (D):

· Test embedded capacitors and resistors. (M)

· Preliminary report on PASM I substrates. (D)

· Final report on robustness of IWT embedded capacitors and resistors. (D)

· Test plan for PWB incorporating Ohmega-Ply ™ test structures. (D)

· Report on electrical performance and reliability of Ohmega-Ply™ PWB. (D)

Schedule FY02:

	Major Milestone
	Q1
	Q2
	Q3
	Q4
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Test PASM Phase I substrates


	
	
	
	

	Die attach and evaluation on PASM Phase I substrates
	
	
	
	

	Test PASM Phase II substrates
	
	
	
	

	Preliminary and final reports on PASM substrates
	
	
	
	

	Design Ohmega-Ply™ PWB
	
	
	
	

	Test plan for Ohmega-Ply™ PWB
	
	
	
	

	Test Ohmega-Ply™ PWB
	
	
	
	

	Report on Ohmega-Ply™ PWB 

	
	
	
	


Cost Plan FY02:

	100774-2.B.03.2
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	C/O

	Cost Plan
	1.5
	2.0
	13.7
	31.2
	44.4
	59.2
	76.5
	89.1
	103.4
	113.1
	123.3
	135.4
	13.2

	Cost Replan
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cost Actual
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Cost Variance
	
	
	
	
	
	
	
	
	
	
	
	
	

	Funding Available
	18.6
	
	
	
	
	
	
	
	
	
	
	
	

	Encumbrances
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	WF Plan
	0.2
	0.10
	0.0
	0.8
	0.8
	0.8
	0.8
	0.8
	0.80
	0.80
	0.80
	0.80
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2

13.65

26.05

39.2
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133.2



NDE

		

		100816-78.01		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep

		Cost Plan		4.0		8.0		11.0		14.0		18.0		21.0		25.0		29.0		32.0		36.0		39.0		43.0

		Cost Replan

		Cost Actual		11.5		14.1		16.5		20.9		24.1		30.1		32.9		34.8		37.4		41.2		41.7		43.6

		Cost Variance		7.5		6.1		5.5		6.9		6.1		9.1		7.9		5.8		5.4		5.2		2.7		0.6

		Funding Available		2.0		2.0		26.6		26.6		26.6		36.4		36.4		36.4		51.2		50.8		50.8		50.8

		Encumbrances

		WF Plan		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25		0.25

		WF Actual		0.74		0.23		0.19		0.39		0.26		0.36		0.18		0.15		0.21		0.25		0.04
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EPAC-All

		

		NEPP EPAC		FY01 HQ NOA				Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				2380		Cost Plan		80		128		344		531		731		949		1169		1373		1579		1782		1956		2142		238

						Cost Replan

						Cost Actual		96		193		297		418		618		807		984		1094		1324

						Cost Variance		16		65		-47		-113		-113		-142		-185		-279		-255

		JPL		1187		Plan		49		80		183		288		401		508		613		696		776		866		946		1040		147

						Actual		88		122		149		188		254		330		423		523		634

		GSFC		564		Plan		0		0		81		123		164		205		247		288		329		370		412		453		111

						Actual		0		0		66		140		215		265		315		276		327

		GRC		345		Plan		28		39		54		82		110		148		192		240		303		352		377		397		-52

						Actual		24		57		64		57		64		100		117		140		180

		LaRC		244		Plan		3		8		25		37		55		86		112		142		163		183		209		237		7

						Actual		-16		14		18		32		80		105		118		143		170

		JSC		40		Plan		0		1		1		1		1		2		5		7		8		11		12		15		25

						Actual		0		0		0		1		5		7		11		12		13

		MSFC		0		Plan																										0

						Actual

		KSC		0		Plan																										0

						Actual
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EPAC

		

		NEPP EPAC		FY01 Max Funds Available		UPN 297-60-2		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				1257.1		Cost Plan																										1,257.1

						Cost Replan

						Cost Actual																										0.0

						Cost Variance		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						Funding Available

						Encumbrances

						WF Plan

						WF Actual

		EPAC Project Management		FY02 Max Funds Available		100774-2.0.AA.0		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				90.9		Cost Plan		8.1		12.2		18.1		23.9		29.8		37.7		43.7		49.7		57.7		63.6		69.5		77.2		13.7

						Cost Replan

						Cost Actual		11.0																								0.0

						Cost Variance		2.9		-12.2		-18.1		-23.9		-29.8		-37.7		-43.7		-49.7		-57.7		-63.6		-69.5		-77.2

						Funding Available		12.9

						Encumbrances

						WF Plan		0.50		0.31		0.31		0.35		0.35		0.35		0.35		0.35		0.40		0.35		0.35		0.35

						WF Actual

		MOEMS		FY02 Max Funds Available		100774-TBD		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				126.8		Cost Plan		0.0		3.8		9.7		15.6		23.6		37.3		48.9		60.6		74.2		84.1		94.1		107.7		19.1

						Cost Replan

						Cost Actual																										0.0

						Cost Variance		0.0		-3.8		-9.7		-15.6		-23.6		-37.3		-48.9		-60.6		-74.2		-84.1		-94.1		-107.7

						Funding Available		0.0

						Encumbrances

						WF Plan		0.00		0.20		0.30		0.40		0.50		0.60		0.61		0.61		0.61		0.61		0.61		0.62

						WF Actual

		COB Reliability		FY02 Max Funds Available		100774-		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				87.8		Cost Plan		0.0		6.0		12.4		18.5		24.8		33.1		39.4		45.7		53.9		60.1		66.4		74.6		13.2

						Cost Replan

						Cost Actual		0.0																								0.0

						Cost Variance		0.0		-6.0		-12.4		-18.5		-24.8		-33.1		-39.4		-45.7		-53.9		-60.1		-66.4		-74.6

						Funding Available		0.0

						Encumbrances

						WF Plan		0.00		0.42		0.46		0.46		0.46		0.46		0.46		0.46		0.46		0.46		0.46		0.46

						WF Actual

		Embedded Passives		FY02 Max Funds Available		100774-2.B.03.2		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				130.0		Cost Plan		1.5		2.0		13.7		26.1		39.2		59.0		76.0		88.1		102.3		112.0		121.1		133.2		-3.2

						Cost Replan

						Cost Actual																										0.0

						Cost Variance				-2.0		-13.7		-26.1		-39.2		-59.0		-76.0		-88.1		-102.3		-112.0		-121.1		-133.2

						Funding Available		18.6

						Encumbrances

						WF Plan

						WF Actual

		Microvias		FY02 Max Funds Available		100774-2.B.04.2		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				117.0		Cost Plan		0.0		1.9		24.0		26.2		28.4		53.5		55.8		58.1		82.1		84.3		86.5		110.4		6.6

						Cost Replan

						Cost Actual																										0.0

						Cost Variance		0.0		-1.9		-24.0		-26.2		-28.4		-53.5		-55.8		-58.1		-82.1		-84.3		-86.5		-110.4

						Funding Available

						Encumbrances

						WF Plan		0.00		0.10		0.15		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20		0.20

						WF Actual

		Robust CSPs		FY01 Max Funds Available		100774-2.C.05.1		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				30.0		Cost Plan		21.0		28.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		0.0

						Cost Replan

						Cost Actual		25.5		30.3		30.3		30.3		30.3		30.3		30.3		30.3		30.3		30.3		30.5		30.4		0.0

						Cost Variance		4.5		2.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.3		0.5		0.4

						Funding Available		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.0		30.4

						Encumbrances

						WF Plan		1.00		0.80		0.57		0.43		0.34		0.28		0.24		0.21		0.19		0.17		0.15		0.14

						WF Actual		1.12		0.28		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Reworkable Underfill		FY02 Max Funds Available		100774-2.C.06.2		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				129.2		Cost Plan		8.1		16.0		25.8		33.6		41.6		53.3		63.0		72.7		84.3		92.3		100.3		110.3		18.9

						Cost Replan

						Cost Actual		3.4																								0.0

						Cost Variance		-4.7		-16.0		-25.8		-33.6		-41.6		-53.3		-63.0		-72.7		-84.3		-92.3		-100.3		-110.3

						Funding Available		12.2

						Encumbrances

						WF Plan		0.50		0.50		0.50		0.50		0.50		0.50		0.50		0.50		0.51		0.51		0.51		0.51

						WF Actual

		Hi-Density Microconnectors		FY01 Max Funds Available		100774-2.C.26.1		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				3.8		Cost Plan		6.0		6.0		6.0		6.0		6.0		6.0		6.0		6.0		6.0		6.0		6.0		6.0		-2.2

						Cost Replan

						Cost Actual		5.5		5.5		5.9		5.7		5.8		5.8		5.8		5.8		5.8		5.8		5.8		5.8		-0.4

						Cost Variance		-0.5		-0.5		-0.1		-0.3		-0.2		-0.2		-0.2		-0.2		-0.2		-0.2		-0.2		-0.2

						Funding Available		3.8		3.8		3.8		3.8		3.8		3.8		3.8		3.8		3.8		3.8		3.8		6.0

						Encumbrances		0.9		0.9		0.5		0.7		0.6		0.6		0.6		0.6		0.6		0.6		0.6		0.6

						WF Plan		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

						WF Actual		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Pkg & Rel. Assessment E-Noses		FY02 Max Funds Available		100774-2.C.36.2		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				164.6		Cost Plan		10.6		21.0		33.4		43.7		54.3		68.9		79.5		91.8		106.2		116.7		127.3		139.9		24.7

						Cost Replan

						Cost Actual		5.0																								0.0

						Cost Variance		-5.6		-21.0		-33.4		-43.7		-54.3		-68.9		-79.5		-91.8		-106.2		-116.7		-127.3		-139.9

						Funding Available		28.1

						Encumbrances

						WF Plan		0.79		0.80		0.80		0.80		0.80		0.80		0.79		0.81		0.81		0.81		0.82		0.80

						WF Actual

		Enh. Rel Microelec Cir Interconn		FY02 Max Funds Available		100774-2.C.38.2		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				17.2		Cost Plan																										17.2

						Cost Replan

						Cost Actual		12.0																								0.0

						Cost Variance		12.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						Funding Available		17.2

						Encumbrances

						WF Plan

						WF Actual

		Eval. 3D Devices and Tech		FY01 Max Funds Available		100774-2.D.08.1		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				4.8		Cost Plan		2.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		-0.2

						Cost Replan

						Cost Actual		2.0		2.6		2.6		2.6		2.6		2.6		2.6		2.6		2.6		2.6		2.6		2.6		0.0

						Cost Variance		0.0		-2.4		-2.4		-2.4		-2.4		-2.4		-2.4		-2.4		-2.4		-2.4		-2.4		-2.4

						Funding Available		4.8		4.8		4.8		4.8		4.8		4.8		4.8		4.8		4.8		4.8		4.8		2.6

						Encumbrances

						WF Plan		0.12		0.09		0.06		0.04		0.03		0.03		0.02		0.02		0.02		0.02		0.02		0.01

						WF Actual		0.12		0.05		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		COTS Sensors/Accel		FY02 Max Funds Available		100774-2.E.09.1		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				135.1		Cost Plan		9.8		17.8		27.7		35.6		43.6		55.5		65.3		75.2		87.0		95.1		104.9		114.9		20.2

						Cost Replan

						Cost Actual		16.6																								0.0

						Cost Variance		6.8		-17.8		-27.7		-35.6		-43.6		-55.5		-65.3		-75.2		-87.0		-95.1		-104.9		-114.9

						Funding Available		37.6

						Encumbrances

						WF Plan		0.54		0.54		0.54		0.54		0.51		0.54		0.55		0.55		0.55		0.54		0.55		0.52

						WF Actual

		Pkg & Rel Assess MEMS Broadband Light Sources		FY01 Max Funds Available		100774-2.E.37.2		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				24.4		Cost Plan		0.0		1.0		3.0		5.0		6.0		8.0		11.0		13.0		14.0		16.0		19.0		21.0		3.4

						Cost Replan

						Cost Actual		0.0		0.0		0.0		0.9		1.7		4.1		6.1		10.2		10.4		11.5		11.5		11.3		0.8

						Cost Variance		0.0		-1.0		-3.0		-4.1		-4.3		-3.9		-4.9		-2.8		-3.6		-4.5		-7.5		-9.7

						Funding Available		0.0		0.0		12.2		12.2		12.2		20.7		20.7		20.7		20.7		24.4		12.1		12.1

						Encumbrances

						WF Plan		0.00		0.05		0.08		0.10		0.11		0.12		0.12		0.13		0.13		0.13		0.14		0.14

						WF Actual		0.00		0.00		0.00		0.08		0.07		0.21		0.12		0.29		0.01		0.07		0.00

		Interconnect Cold Electronics		FY02 Max Funds Available		100774-2.F.10.1		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				126.3		Cost Plan		8.4		16.7		25.2		33.4		41.9		52.5		61.0		69.5		80.1		88.5		97.0		107.4		18.9

						Cost Replan

						Cost Actual		9.3																								0.0

						Cost Variance		0.9		-16.7		-25.2		-33.4		-41.9		-52.5		-61.0		-69.5		-80.1		-88.5		-97.0		-107.4

						Funding Available		19.0

						Encumbrances

						WF Plan		0.60		0.63		0.60		0.65		0.65		0.62		0.64		0.64		0.65		0.65		0.65		0.65

						WF Actual

		ILC-Qual Methods & Guidelines		FY01 Max Funds Available		100774-2.J.26.1		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				1.1		Cost Plan		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.4

						Cost Replan

						Cost Actual		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.7		0.0

						Cost Variance		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

						Funding Available		1.7		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		1.1		0.7

						Encumbrances

						WF Plan		0.04		0.02		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

						WF Actual		0.04		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		IPPAQ-SIAP/SOAC		FY02 Max Funds Available		100774-2.J.34.1.		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				161.9		Cost Plan		11.7		21.6		33.4		43.2		53.2		67.1		78.8		90.5		104.2		114.1		124.1		137.6		24.3

						Cost Replan

						Cost Actual		11.3																								0.0

						Cost Variance		-0.4		-21.6		-33.4		-43.2		-53.2		-67.1		-78.8		-90.5		-104.2		-114.1		-124.1		-137.6

						Funding Available		44.9

						Encumbrances

						WF Plan		0.62		0.62		0.62		0.62		0.62		0.63		0.63		0.63		0.63		0.63		0.63		0.63

						WF Actual

		GRC-NDE Hi Temp SiC Based Electronics		FY01 Max Funds Available		100774-2.J.34.1.		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				9.8		Cost Plan		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.8		4.7		7.1		9.8		0.0

						Cost Replan

						Cost Actual		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.3		1.9		2.9		9.8		0.0

						Cost Variance		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		-1.5		-2.8		-4.2		0.0

						Funding Available		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		9.8		9.8		9.8		9.8

						Encumbrances

						WF Plan		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.14		0.18		0.18		0.18

						WF Actual		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.02		0.11		0.08

		NEPP IMD		FY02 Max Funds Available		100774-4.A.01.3		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		C/O

				110.6		Cost Plan		18.7		25.0		31.5		37.6		43.9		52.3		58.7		65.1		73.4		79.6		85.9		94.0		16.6

						Cost Replan

						Cost Actual		18.9																								0.0

						Cost Variance		0.2		-25.0		-31.5		-37.6		-43.9		-52.3		-58.7		-65.1		-73.4		-79.6		-85.9		-94.0

						Funding Available

						Encumbrances

						WF Plan		1.30		0.52		0.47		0.47		0.47		0.47		0.47		0.47		0.47		0.47		0.47		0.47

						WF Actual
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