The Gb failure rate for ceramic chip CDR capacitors in MIL-HDBK-217 F Notice 2 is 0.0035, I would like to show that a pi-Q factor of 0.1 is reasonable.

Dedicated test cards are used to test production cards.  The test cards (ETS) are KTBG production units and remain in the set up until failure.  When they fail they are repaired and put back into service.  There were 161 dedicated test cards; the total of logged hours on these cards was 157,559,270.  Calculations are detailed below.

This total is insufficient and extra hours are required, so it is necessary to incorporate some field data.

Focusing on PPCs out of a range of products, Radstone shipped over 3500 PPCs in 2005, looking at a particular PPC for a particular customer gives a field population of 1198 boards, out of which 85 were returned in 2005, this figure includes NFFs, but no capacitor failures.

These boards have 349 ceramic capacitors, assume each is used for 600 hours a year (50 weeks at 12 hours per week) over 6 years gives a total of 626,524,800 hours.

	
	FIELD POPULATION
	NEW
	YEARS
	BOARD YEARS
	

	2005
	1198
	300
	1
	300
	
	

	2004
	898
	300
	2
	600
	
	

	2003
	598
	300
	3
	900
	
	

	2002
	298
	298
	4
	1192
	
	

	
	
	
	
	2992
	626,524,800
	

	
	
	
	
	
	
	

	
	
	
	
	
	600
	HOURS

	
	
	
	
	
	
	

	
	
	
	
	
	349
	CAPS

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Hours logged now, 157,559,270+ 626,524,800 = 641,577,600 which equate to 0.0013 fpmh.  This is not low enough, looking at another product with a field population of 2705 over the previous six years

	
	FIELD POPULATION
	YEARS
	BOARD YEARS
	

	2005
	2705
	1
	2705
	
	

	2004
	2325
	2
	4650
	
	

	2003
	1945
	3
	5835
	
	

	2002
	1565
	4
	6260
	
	

	2001
	1185
	5
	5925
	
	

	2000
	805
	6
	4830
	
	

	
	
	
	19450
	2,567,400,000
	

	
	
	
	
	
	

	
	
	
	
	600
	HOURS

	
	
	
	
	
	

	
	
	
	
	220
	CAPS


Hours logged now, 157,559,270 + 626,524,800 + 2,567,400,000 = 3,351,484,070 which equate to 0.0002984 fpmh.  This is below the product of 0.0035 (for a ceramic chip capacitor) and a piQ of 0.1.

Calculations for the test gear hours below:

	 
	
	days
	nights
	total
	pro-rata
	per week
	1st three quarters
	last quarter
	for year
	no. years
	no. ETS cards
	no. racks
	capacitors per board
	HOURS TOTAL

	 
	
	8--5
	11-8
	
	
	
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	PPCX
	9
	9
	18
	14.4
	57.6
	921.6
	921.6
	1843.2
	6
	2
	2
	273
	12,076,646

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	ENVIRONMENTAL
	7
	7
	14
	11.2
	56
	896
	896
	1792
	6
	2
	16
	360
	123,863,040

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	NOMINAL PPC
	7
	7
	14
	11.2
	56
	896
	896
	1792
	4.5
	1
	2
	349
	5,628,672

	
	NOMINAL PPC
	7
	7
	14
	11.2
	56
	896
	896
	1792
	1.5
	1
	1
	349
	938,112

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	NOMINAL DSP
	7
	7
	14
	11.2
	56
	896
	896
	1792
	6
	1
	2
	700
	15,052,800

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	157,559,270

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	


