Marsland Press 

Journal of American Science 2010;6(3):1-5


Reliability and Availability of the Coastal Missile Defence System
Ali Peiravi

Ferdowsi University of Mashhad, 

Department of Electrical Engineering, School of Engineering, Mashhad IRAN

Telephone number: (0098) 511-881-5100

Fax number: (0098) 511-8763302

Ali_peiravi@yahoo.com 
Abstract: Reliability is one of the main salient assets of modern weapon systems. The estimation of the failure rate of the major subsystems of military defence systems is of utmost importance in the design of any country's overall defence system. The results of a study to estimate the failure rate of the main computer system of the launcher of a shore to sea missile launcher is presented in this study. The effect of this failure rate on the reliability of the launcher and the overall availability of the missile guidance, launch and control system are studied considering the vast region to be covered along the Persian Gulf and the Oman Sea area by such a defence system. Since aging of parts reduces a system's availability, the availability of the coastal missile defence system is studied based on the availability of each subsystem indicating the extent of work required for the reliability growth of the missile defence system along the coast. [Journal of American Science 2010;6(3):1-5]. (ISSN: 1545-1003). 
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Nomenclature

The symbols used throughout the paper are as follows: 

MTTF = Mean Time to Failure in Hours

GM = Ground Mobile Conditions 

ML = Missile Launch Conditions
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= Failure rate in Failures Per Million Hours
A = Availability
1. Introduction

Reliability indices are the most important measures available in the engineering and management of military defence systems. The successful deployment of missile defence systems highly depends on the proper understanding and use of reliability indices and reliability growth techniques. In general, reliability is defined as the probability of successful operation of a mission over a specified mission period and under predefined conditions. Reliability studies not only affect the successful operation of military defence systems, but they also have extensive application in the analysis, design, prototyping, manufacturing, testing, storing, field deployment, and maintenance and repair of such systems. 

Meeker (1985) discussed the laboratory test facility at the pacific missile test center where measurements of the mean time to failure (MTTF) of missiles carried by aircraft are measured. In this laboratory, electrical, thermal and vibration stresses on the missile are reproduced in order to expose the weapon system to more realistic test conditions.

In another study, Elliot (1985) reported on the use of parametric and non-parametric techniques to analyze in-service data on two types of air-to-air guided missiles each type produced by two different manufactures. In order to detect and evaluate the presence of early failures and the 'useful life' period, Weibull analysis was used in this study. The non-parametric technique consisted of hypothesized extension of the factory environmental stress screening at the full assembly level. The mean-time-to-failure (MTTF) of the inventory was calculated. Then increments of time were taken off each missile and the MTTF of the new hypothesized inventory was calculated to see the change in MTTF as a function of additional screening time. They concluded that there is a need for stress screening at the full assembly level.

Li and others (2009) performed a detailed reliability analysis on the power equipment of a certain new ground-to-air missile weapon system, including the main engine generating system and external power supply system which contains the generator set, the control device, the junction box and the cable. They also obtained the reliability model of this power equipment according to its instance in battle and training. 
Both experimental and theoretical approaches to reliability estimation and lifetime prediction may be used in the analysis and design of reliable coastal missile defence systems. The present study relies on failure rate estimation based on MIL-HDBK-217F (DOD 1995), and the Nonelectronic Parts Reliabilty Data (RAC 1995).
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2. The Coastal Missile Defence System and its Availability 

The coastal missile defence system is a vital part of the overall missile defence system of the country. Due to the strategic importance of the Persian Gulf and the Oman sea, the coastal missile defence system plays a highly important defence role. The system is usually composed of several missile sites each responsible for the coverage and protection of a given section of the coastal waters. Each site consists of several subsystems responsible for command, launch, guidance and control of the system. As the subsystems are composed of parts which have a limited lifetime, the overall system is of limited reliability. It may even be the case that some of the subsystems fail due to experiencing overstresses that may lead to early wearout and/or failure. Should this condition coincide with the need to fend off a potential threat by deploying the missile site, we may experience a tragic condition which could have grave consequences. The consequences may include damage done to the armed forces, the destruction of vital assets and strategic points in the country, failure of the mission of the defence forces, loss of opportunity to fend off the enemy approaching our coastal regions, and even the potential infiltration of the enemies into our land territories. However, the successful operation of the coastal missile defence system on certain strategic targets may hinder the enemy from further attacks. 
Iran possesses around 5440 Kilometers of borders. About 740 Kilometers of this is at the Caspian sea and about 2440 Kilometers is in the Persian Gulf region. The extent of this region and the strategic position of the Persian Gulf make the reliability and availability of Iran's coastal missile defence system vital to her integrity.
The present study reports results of the reliability estimation of the main computer of a missile defence system and the effect of the availability of each site on the availability of the overall coastal missile defence system given the conditions along the coastal regions of the Persian Gulf and the Oman Sea. 

Fig. 1 The coastal regions of the Persian Gulf and the Oman Sea

2. Reliability Estimation

Even early in the design stage and in the absence of any physical prototypes, a product's reliability may be estimated using existing failure rate databases such as MIL-HDBK-217F (1995), 217Plus, SPIDR, PRISM, FIDES, Telcordia SR-332, EPRD, HRD4, CNET, 299B, NSWC, NPRD, etc. Usually a system must undergo a reliability program before it matures into a high reliability product. Early life reliability predictions may be used to decide whether a product meets a specific early life reliability requirements or it should undergo reliability growth programs. The system under study basically operates under two conditions, namely the Ground Mobile and the Missile Launch conditions per MIL-HDBK-217F. The failure rate and the mean time to failure of the main computer of the missile launch system that is composed of several subsystems as shown in Table 1 is estimated based on MIL-HDBK-217F and the results are shown in Figures 2 and 3 below.
.  

Table 1 Estimated failure rate and MTTF for the Main Computer under Ground Mobile and Missile Launch Conditions
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	Name of subsystem
	Subsystem

Number

	5578.15016
	20945.2771
	179.2709
	47.74346
	Main computer case
	1

	5013.89008
	1841.3628
	199.445936
	54.108564
	CPU Module
	2

	8172.5877
	30025.1634
	122.360265
	33.3053974
	IO Module
	3

	3885.92309
	16737.751
	257.339113
	59.7451833
	D/A Module
	4

	5149.05484
	23535.3814
	194.2104
	42.48922
	B01 Supply Module
	5

	6349.21602
	33926.7
	157.49976
	29.47531
	B02 Supply Module
	6

	53792.3615
	236127.509
	18.59
	4.235
	Power Supply Module
	7
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Fig 2 The estimated failure rate of each subsystem of the main computer under ground mobile conditions
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Fig 3 The estimated failure rate of each subsystem of the main computer under missile launch conditions

3. The Availability of the Overall Coastal Missile Defence System

The extensive sophistication and the mixture of technologies involved in a missile defence system make the analysis of its reliability extremely difficult. On the other hand, the deployment of systems with partially worn out parts, parts of a low quality, or parts with a potential intrinsic mode of failure is unavoidable. Since the failure of parts is of a stochastic nature and the exact time of need for the operation of the site is not predictable, it is vital to study ways to maintain a high level of availability for the defence system. High system availability coupled with preparedness of the forces who are supposed to deploy these systems is the key to successful operation of the mission of such systems.

The extensive war on our western borders for several years during the 1980s plus the many years of reconstruction in the post war years led to a drastic reduction of military spending and the reliability of the defence systems. Later on, with the increasing threats in the area more attention was paid to this sector. 

The need to pay close attention to the reliability of the defence system is being felt more than ever before. This includes all aspects of planning, design, testing, manufacturing, maintenance and repair, and logistics.
Given that we have obtained the reliability measures for the main computer of the launcher, we may use the same procedure to obtain the reliability of the whole launcher. To study the availability of the overall coastal missile defence system, we must develop a simple model so as to avoid complex computations. If we assume that the availability of each of the six subsystems that exist at each missile site are equal to each other, say A, then the availability of the site will be equal to 
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. The availability of the overall missile defence system including n sites would be equal to
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. To show the importance of the availability of each subsystem on the availability of the overall missile defence system, the availability of the overall system is computed for systems assuming 5 and 10 subsystems. Of course, given the 2440 kilometes of coastal regions in the south and the fact that the typical range of such missiles is in the order of 100 to 150 kilometes, it is clear that more than 10 such sites are needed for full coastal coverage. It should be remembered that these systems have a slow mobility, and may be attacked once deployed. This fact indicates the need for even a larger number of such systems in the overall coastal defence system in the Persian Gulf region. 
Table 2 The availability of the overall missile defence systems assuming various levels of availability for each of the subsystems at a given site

	Availability of the overall system given that each subsystem has an availability of A=0.99
	Availability of the overall system given that each subsystem has an availability of A=0.9
	Availability of the overall system given that each subsystem has an availability of A=0.8
	Availability of the overall system given that each subsystem has an availability of A=0.7
	Assumed number of sites in the overall coastal defence system
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Note that it is highly expensive to achieve very high availability rates for each subsystem at a given site. A review of the results shown in Table 2 indicates the importance of maintaining high availability for each subsystem at each site to provide for a reasonable level of availability for the overall coastal missile defence system. Reliability growth for the system may be achieved by improving the reliability of each subsystem. This is indicated by the results shown in Table 3 which show the percent reliability growth in the overall coastal defence system assuming that the availability of each subsystem is raised from 0.7 to the new values indicated in the first row of the Table.

Table 3 Percent growth in the reliability of the coastal defence system due to an increase in the availability of each subsystem form 0.7 to values indicated in row 1.
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	Assumed number of sites in the missile defence system

	698%
	349%
	122%
	1

	3240074%
	183306%
	5293%
	5

	105162523800%
	334416726%
	291295%
	10


Of course, it is not so easy to raise the availability of each site. It requires a lot of investment, engineering work and reliability testing before any reliability growth may be achieved.
An integrated reliability program usually includes reliability testing programs that should be implemented such that all the reliability needs for the product are covered. The design of an optimal reliability testing program will also help reduce the overall life cycle costs of the product. The reliability of a system is affected by the reliability of its components and the way they are interconnected and manufactured. One may improve a product's reliability by using more reliable components of a higher quality or system redesign using high reliability parts from newer technologies. 

Reliability growth can also be achieved by other means such as derating of parts (Radu, 2003), use of redundancy in design and proper design of accelerated life testing and environmental stress testing (Gatelani, 2007). To ensure that the systems deployed in the field have a high reliability, proper environmental stress screening programs must be designed and implemented (Yang, 1998).
4. Conclusions

Given the need to protect the integrity of the country against potential threats from the Persian Gulf and the Oman Sea regions, Iran needs a strong coastal missile defence system. Considering the typical range of shore to sea missiles considered in this study and the vast region under coverage, a lot of reliability improvement is needed to maintain an acceptable level of availability for the missile defence system. 
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Main Computer Missile Launch Lambda



SUB-SECTION MTTF

		

				PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

				SUB-PROJECT: MTTF ESTIMATION

				SYSTEM: DELTA

				SUBSYSTEM: DELTA-1

				SECTION: MFCD-JM

				SUB-SECTION: MAIN COMPUTER-JMM

				FUNCTION: SUB-SECTION MTTF ESTIMATION

		No.		Module Title		Module Code		Qty		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		Main Computer Box		JMM01000		1		47.74346		179.2709		20945.2771122998		5578.1501626868

		2		CPU Board		JMM02000		1		54.108564		199.445936		18481.362765421		5013.8900799663

		3		IO Board		JMM03000		1		33.3053974		122.3602654		30025.1634289162		8172.5877001898

		4		DTA Board		JMM04000		1		59.7451833317		257.3391129726		16737.7509655943		3885.9230858802

		5		Power Supply Board-1		JMM05B01		1		42.48922		194.2104		23535.3814449877		5149.0548394937

		6		Power Supply Board-2		JMM05B02		1		29.47531		157.49976		33926.7000075657		6349.2160242022

		7		Power Supply Module Parts		JMM05		1		4.235		18.59		236127.508854782		53792.3614846692

		TOTAL ESTIMATED SUB-SECTION MTTF:								271.1021347317		1128.7163743726		3688.6467197671		885.962162599





Main Computer Box-JMM01

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: MAIN COMPUTER BOX - JMM00000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		Fan Assembly,AC220/240v,50/60Hz		FP-108EX ,Model FP-108EX-S1-B		1		AC Axial Fan		MODULE				1		8.3		13.28		8.3		13.28		120481.927710843		75301.2048192771

		2		Connector Module		JMM06		1		ATR MODULE		MODULE										16.74996		60.2211		59701.6351083824		16605.4754894879

		3		Base Board		JMM07		1		BASE BOARD		MODULE										22.6935		105.7698		44065.4813052195		9454.4945721747

																										GM:MTTF		ML:MTTF

																						47.74346		179.2709		20945.2771122998		5578.1501626868





CPU BOARD-JMM02

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: CPU BOARD - JMM02000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		U37		MD8086/B		1		Processor,MOS		Microcircuit		40PIN DIP		10		0.24		0.5		2.4		5		416666.666666667		200000

		2		U38		D8087-2		1		Coprocessor,MOS		Microcircuit		40PIN DIP		2		0.24		0.5		2.4		5		416666.666666667		200000

		3		U1,2,3,4		LD27256, MD27256-25/B		4		32 Kb Eprom		Microcircuit		28PIN DIP		2		0.044		0.13		0.48		1		2083333.33333333		1000000

		4		U11,12,13,14		71256 S55DB (S85DB),IDT 71256		4		32 Kb Ram		Microcircuit		28PIN DIP		2		0.058		0.15		0.352		1.04		2840909.09090909		961538.461538462

		5		U49,50		QD8216,MD8216/B		2		Bidirectional Bus Driver		Microcircuit		16PIN DIP		10		0.027		0.074		0.464		1.2		2155172.4137931		833333.333333333

		6		U48,52		QD8224,MD8224/B		2		Clock Generator/Driver		Microcircuit		16PIN DIP		10		0.027		0.074		0.54		1.48		1851851.85185185		675675.675675676

		7		U36		MD8251A/B.		1		USART		Microcircuit		28PIN DIP		2		0.08		0.21		0.54		1.48		1851851.85185185		675675.675675676

		8		U35		MD8253/B		1		PTC		Microcircuit		24PIN DIP		2		0.045		0.12		0.16		0.42		6250000		2380952.38095238

		9		U39		MD8255A/B		1		PPI		Microcircuit		40PIN DIP		2		0.08		0.21		0.09		0.24		11111111.1111111		4166666.66666667

		10		U40		MD8259A/B		1		PIC		Microcircuit		28PIN DIP		2		0.08		0.21		0.16		0.42		6250000		2380952.38095238

		11		U21,22,23		ID82C82,MD8282/B		3		Octal Latch		Microcircuit		20PIN DIP		2		0.045		0.12		0.16		0.42		6250000		2380952.38095238

		12		U46,47,56		MBL8283 Fujitsu		3		Octal Latch		Microcircuit		20PIN DIP		10		0.045		0.12		0.27		0.72		3703703.7037037		1388888.88888889

		13		U20		MD8284A/B		1		Clock Generator/Driver		Microcircuit		18PIN DIP		10		0.045		0.12		1.35		3.6		740740.740740741		277777.777777778

		14		U30,31,58,59		MD8286/B		4		Octal Bus Tranceiver		Microcircuit		20PIN DIP		2		0.045		0.12		0.45		1.2		2222222.22222222		833333.333333333

		15		U42,43		MD8287/BMDL8287		2		Octal Bus Tranceiver		Microcircuit		20PIN DIP		2		0.045		0.12		0.36		0.96		2777777.77777778		1041666.66666667

		16		U32,53		MD82C88/B		2		Bus Controller		Microcircuit		20PIN DIP		2		0.045		0.12		0.18		0.48		5555555.55555556		2083333.33333333

		17		U19,24		SN54LS00J		2		QUAD NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.18		0.48		5555555.55555556		2083333.33333333

		18		U25		SN54LS01J		1		QUAD NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.48		1.38		2083333.33333333		724637.68115942

		19		U16,27,51,45		SN54LS04J		4		Inverter		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		20		U28		SN5404J		1		Inverter		Microcircuit		14PIN DIP		10		0.024		0.069		0.96		2.76		1041666.66666667		362318.84057971

		21		U5,6,9,26		SN54LS08J		4		AND		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		22		U17,18		SN54LS10J		2		Triple NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.96		2.76		1041666.66666667		362318.84057971

		23		U15		SN54LS30J		1		8 Input NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.48		1.38		2083333.33333333		724637.68115942

		24		U8		SN54LS32J		1		OR		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		25		U55		SN54LS74AJ		1		Dual D Flip flop		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		26		U44		SN54LS75J		1		Bistable Latch		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		27		U34		SN54LS123J		1		Multivibrator		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		28		U54		SN54LS125AJ		1		Buffers		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		29		U29		SN54LS163AJ		1		4 Bit Binary Counter		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		30		U57		SN54LS164J		1		Shift Register		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		31		U7,10,33		SN54LS138J		3		1:8 Decoder		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		32		U60		SN55188J: MIL T:-55 to +125C		1		Quad Line Drivers		Microcircuit		14PIN DIP		10		0.039		0.069		0.72		2.07		1388888.88888889		483091.787439613

		33		U61		SN55189J: MIL T:-55 to +125C		1		Quad Line Receivers		Microcircuit		14PIN DIP		10		0.039		0.069		0.39		0.69		2564102.56410256		1449275.36231884

		34		R8,12		1K, 0.25W,+-5%,RJ14		2		Metal Film		Resistors				10		0.07		0.4		0.39		0.69		2564102.56410256		1449275.36231884

		35		R1,2,3,4,5,6,9,16		10K,0.25W,+-5%,RJ14		8		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		36		R7,10		100K,0.25W,+_5%,RJ14		2		Metal Film		Resistors				10		0.07		0.4		5.6		32		178571.428571429		31250

		37		R11,13		110,0.25W,+-5%,RJ14		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		38		R14		560,0.25W,+-5%,RJ14		1		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		39		RP1,2		1K,0.5W,RN 8R A102 GP,SIP, 9PIN +-10%		2		Thin Film Network Array		Resistors				10		0.038		0.26		0.7		4		1428571.42857143		250000

		40		RP3,4,5		2.2K,0.5W,RN 8R A222 G P,SIP, 9PIN +-10%		3		Thin Film Network Array		Resistors				10		0.038		0.26		0.76		5.2		1315789.47368421		192307.692307692

		41		C12,21,24		10P,50V,CC1-06B-C63v-10pf.J		3		Ceramic-Disk Type		Capacitors				10		0.064		0.24		1.14		7.8		877192.98245614		128205.128205128

		42		C29		47u,16V,CA417-M-47uf-16V		1		Tantalium-Radial		Capacitors				10		0.037		0.01		1.92		7.2		520833.333333333		138888.888888889

		43		C1-4,C8-17,C19-20,C22,C28,C30		100n,50V,CC42-104-F-20-B-500		17		Ceramic-Multilayer-Axial		Capacitors				10		0.064		0.24		0.37		0.1		2702702.7027027		10000000

		44		C18,C23,C26		1u,16V,CA417-M-1uf-16V		3		Tantalum-Radial		Capacitors				10		0.037		0.01		10.88		40.8		91911.7647058823		24509.8039215686

		45		C25		10u,16V,CA417-M-10uf-16V		1		Tantalum-Radial		Capacitors				10		0.037		0.01		1.11		0.3		900900.900900901		3333333.33333333

		46		C27		22u,16V,CA417-M-22uf-16V		1		Tantalum-Radial		Capacitors				10		0.037		0.01		0.37		0.1		2702702.7027027		10000000

		47		Y1		XTAL		1		Crystal-15MHz		Crystal				2.1		0.32		1		0.37		0.1		2702702.7027027		10000000

		48		Y3		XTAL		1		Crystal-18.432MHz		Crystal				2.1		0.32		1		0.672		2.1		1488095.23809524		476190.476190476

		49		Y2		XTAL		1		Crystal-22.118MHz		Crystal				2.1		0.32		1		0.672		2.1		1488095.23809524		476190.476190476

		50		OSC		OSC		1		Full Can. DIP 14PIN 24MHz		Crystal				2.1		0.32		1		0.672		2.1		1488095.23809524		476190.476190476

		51		V1,2,3,4		DIP28		4		IC Socket-DIP28		Socket		28PIN DIP		1		0.038976		0.100224		0.672		2.1		1488095.23809524		476190.476190476

		52		V37,V38		DIP40		2		IC Socket-DIP40		Socket		40PIN DIP		1		0.04928		0.12672		0.155904		0.400896		6414203.61247947		2494412.51596424

		53		XP1		ZJA149J2T		1		PIN-149PIN Connector		Connector				2		0.26		1		0.09856		0.25344		10146103.8961039		3945707.07070707

		54		D		Diode		1		2CK82E		Diode				5.5		0.049		0.23		0.52		2		1923076.92307692		500000

		55		PCB		Six-layer PCB		1				connections				1		5.6406		21.7566		0.2695		1.265		3710575.13914657		790513.833992095

		56		Connections		Single connections		59		Wire-wraped		connections				1		0.000048		0.00016		5.6406		21.7566		177286.104315144		45963.0640817039

																										GM:MTTF		ML:MTTF

																						54.108564		199.445936		18481.362765421		5013.8900799663





IO BOARD-JMM03

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: IO BOARD - JMM03000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		D2,3		QD8226,MD8226/B		2		Bidirectional Bus Driver		Microcircuit		20PIN DIP		10		0.045		0.12		0.9		2.4		1111111.11111111		416666.666666667

		2		D9,10,12		MD8251A		3		USART		Microcircuit		28PIN DIP		2		0.08		0.21		0.9		2.4		1111111.11111111		416666.666666667

		3		D5		MD8255A		1		PPI		Microcircuit		40PIN DIP		2		0.08		0.21		0.48		1.26		2083333.33333333		793650.793650794

		4		D11		MD8259A/B		1		PIC		Microcircuit		28PIN DIP		2		0.08		0.21		0.16		0.42		6250000		2380952.38095238

		5		D1,4,30		MD8287/B		3		Octal Bus Tranceiver		Microcircuit		20PIN DIP		2		0.045		0.12		0.16		0.42		6250000		2380952.38095238

		6		D6,8		MD8253/B		2		PTC		Microcircuit		24PIN DIP		2		0.045		0.12		0.27		0.72		3703703.7037037		1388888.88888889

		7		D21		SN54S00J		1		NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		8		D18,22,25		SN54LS04J		3		Inverter		Microcircuit		14PIN DIP		10		0.024		0.069		0.72		2.07		1388888.88888889		483091.787439613

		9		D27		SN54S10J		1		Triple NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		10		D24		SN54S08J		1		AND		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		11		D15		SN54LS02J		1		NOR		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		12		D16		SN54LS92J		1		OR		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		13		D19		SN54LS92J		1		Divide by 12 Counter		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		14		D23		SN54LS125AJ		1		Buffers		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		15		D17		SN54F138J		1		1:8 Decoder		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		16		D32		SN54LS139AJ		1		1:4 Decoder		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		17		D26		SN54LS164J		1		Shift Register		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		18		D7		SN54LS240J		1		Line Driver/Inverting Buffer		Microcircuit		20PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		19		D31		SN54F240J		1		Line Driver/Inverting Buffer		Microcircuit		20PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		20		D14		AM26LS32/BEA		1		TX Line Driver		Microcircuit		16PIN DIP		2		0.039		0.069		0.078		0.138		12820512.8205128		7246376.8115942

		21		D13		AM26LS32/BEA		1		RX Line Driver		Microcircuit		16PIN DIP		2		0.039		0.069		0.078		0.138		12820512.8205128		7246376.8115942

		22		D28		SN55188J:MIL T:-55 to +125C		1		Quad Line Drivers		Microcircuit		14PIN DIP		10		0.039		0.096		0.39		0.96		2564102.56410256		1041666.66666667

		23		D20		SN55189J:MIL T:-55 to +125C		1		Quad Line Receivers		Microcircuit		14PIN DIP		10		0.039		0.096		0.39		0.96		2564102.56410256		1041666.66666667

		24		RA1,2,3,4,5		RN 8R A 102G P 1k*9,0.5W		5		Thin Film Array,8Res SIP,9PIN +_10%		Resistors				10		0.038		0.26		1.9		13		526315.789473684		76923.0769230769

		25		C1-21,C23-31		100n,50V,CC42-104-F-20-B-500		30		Ceramic-Multilayer-Axial		Capacitors				10		0.064		0.24		19.2		72		52083.3333333333		13888.8888888889

		26		C32,35		47u,16V,CA417-M-47uf-16V		2		Tantalum-Radial		Capacitors				10		0.037		0.11		0.74		2.2		1351351.35135135		454545.454545455

		27		C33,34		22u,25V,CA417-M-22uf-25V		2		Tantalum-Radial		Capacitors				10		0.037		0.11		0.74		2.2		1351351.35135135		454545.454545455

		28		XP4		ZJA149J2T		1		PIN-149PIN Connector		Connectors		Rectangular		1		0.26		1		0.26		1		3846153.84615385		1000000

		29		X1		FRCZ-C50 (Vertical 78.7)		1		Socket Male PCB Mounting Headers		Connectors		Rectangular		2		0.26		1		0.52		2		1923076.92307692		500000

		30		PCB		Four layer PCB		1				connections				1		2.5383414		9.7907454		2.5383414		9.7907454		393958.038898944		102137.269344171

		31		Connections		Single connections		22		Wire-wraped		connections				1		0.000048		0.00016		0.001056		0.00352		946969696.969697		284090909.090909

																										GM:MTTF		ML:MTTF

																						33.3053974		122.3602654		30025.1634289162		8172.5877001898





DTA BOARD-JMM04

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: DTA BOARD - JMM04000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		N9,10,11,12		DACHK12BMM		4		DAC 12Bit		Microcircuit		24PIN DIP		10		0.1804		0.8034		7.216		32.136		138580.931263858		31117.7495643515

		2		D3		SN54LS04J		1		Inverter,TTL		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		3		D5		SN54LS08J		1		AND,TTL		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		4		D2		SN54LS125AJ		1		Buffers,TTL		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		5		D4		SN54LS139AJ		1		Dual 2 to 4 Line Decoders,TTL		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		6		D7,8		SN54LS158J		2		DATA Selectors,TTL		Microcircuit		16PIN DIP		10		0.024		0.069		0.48		1.38		2083333.33333333		724637.68115942

		7		D1		SN54LS175J		1		D Flip Flop,TTL		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		8		D6		SN54LS193J		1		Binary Up/Down Counter,TTL		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		9		D9,10,11,12,13		SN54LS266J		5		Quad 2-input XNOR,TTL		Microcircuit		14PIN DIP		10		0.024		0.069		1.2		3.45		833333.333333333		289855.072463768

		10		N2,4,6,8		LM741H		4		OP-AMP,Linear		Microcircuit		Metal Can		10		0.039		0.096		1.56		3.84		641025.641025641		260416.666666667

		11		Y		AD-940(SM940),5 to +-15v,150ma		1		DC/DC Converter,BPM-15/150-D5-7685		Microcircuit				10		0.0144973332		0.0273150973		0.1449733317		0.2731509726		6897820.36585366		3660979.09385113

		12		R33,34,35,36		1K,0.25W,RJ14,+-1%		4		Metal Film		Resistor				10		0.07		0.4		2.8		16		357142.857142857		62500

		13		R37,38		2K,0.25W,RJ14,+-1%		2		Metal Film		Resistor				10		0.07		0.4		1.4		8		714285.714285714		125000

		14		R25,27,29,31		1.5M,0.25W,RJ14,+-1%		4		Metal Film		Resistor				10		0.07		0.4		2.8		16		357142.857142857		62500

		15		R26,28,30,32		10M,0.25W,RJ14, +-1%		4		Metal Film		Resistor				10		0.07		0.4		2.8		16		357142.857142857		62500

		16		RA1,2,3		1K*9,0.25W,RN 8R A 102 G P, SIP, +-2%		3		Thin Film, Network Array,9Pin		Resistor				10		0.038		0.26		1.14		7.8		877192.98245614		128205.128205128

		17		RP1,4,7,10		2K,0.5W,WI9601(3296X),+-10%		4		Cermet Trimmer 25 Turn Pot		Resistor				10		0.044		0.26		1.76		10.4		568181.818181818		96153.8461538462

		18		RP3,2,5,6,8,9,11,12		100K,0.5W,WI9601(3296X),+-10%		8		Cermet Trimmer 25 Turn Pot		Resistor				10		0.044		0.26		3.52		20.8		284090.909090909		48076.9230769231

		19		C15,19,17,21		220p,160V,CT1-05B-160V-220pf.J		4		Ceramic-Disk Type		Capacitor				10		0.064		0.24		2.56		9.6		390625		104166.666666667

		20		C8,10,12,14		680p,160v,CT1-05B-2B4-160V-680pf.J		4		Ceramic-Disk Type		Capacitor				10		0.064		0.24		2.56		9.6		390625		104166.666666667

		21		C1-7,16,18,20,22,24,26,29-30,33-34		10n,50V,CC42-103-F-20-B-630		17		Ceramic-Multilayer-Axial		Capacitor				10		0.064		0.24		10.88		40.8		91911.7647058823		24509.8039215686

		22		C37,38,40-44,46-48,52		10n,50V,CC42-103-F-20-B-630		11		Ceramic-Multilayer-Axial		Capacitor				10		0.064		0.24		7.04		26.4		142045.454545455		37878.7878787879

		23		C25,27-28,31-32,35-36,39		22u,25V,CA42-I-K-22uf-25V		8		Tantalum-Radial		Capacitor				10		0.037		0.11		2.96		8.8		337837.837837838		113636.363636364

		24		C45,53		47u,25V,CA417-M-47uf-25V		2		Tantalum-Radial		Capacitor				10		0.037		0.11		0.74		2.2		1351351.35135135		454545.454545455

		25		XP3		ZJA149J2T		1		PIN-149 PIN Connector		Connector				2		0.26		1		0.52		2		1923076.92307692		500000

		26		E1-9		Jumper Pin,wire-wrapped		11		100 PIN		Connections				1		0.000048		0.00016		0.000528		0.00176		1893939393.93939		568181818.181818

		27		N1-4		1N4003		4		Diode		Diode				5.5		0.049		0.23		1.078		5.06		927643.784786642		197628.458498024

		28		Q1-4		3DG130C (3DG130B)		4		Triode		Transistor		Metal Can		5.5		0.069		0.29		1.518		6.38		658761.528326746		156739.811912226

		29		PCB		2 Layer PCB		1				Connections				1		1.627682		6.278202		1.627682		6.278202		614370.620305441		159281.27193104

																										GM:MTTF		ML:MTTF

																						59.7451833317		257.3391129726		16737.7509655943		3885.9230858802





POWER SUPPLY BOARD-JMM05B01

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: POWER SUPPLY BOARD-JMM05B01

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		R1,2		160K,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		2		R7,8,10		10,2W,+-5%,RX21		4		Wirewound		Resistors				10		0.16		0.94		6.4		37.6		156250		26595.7446808511

		3		R9		430,10W,+-5%,RXG6-2		1		Wirewound,Power		Resistors				10		0.16		0.94		1.6		9.4		625000		106382.978723404

		4		R11		680,2W,+-5%,RX21		1		Wirewound		Resistors				10		0.16		0.94		1.6		9.4		625000		106382.978723404

		5		R38,39		30,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		0

		6		R42		0.01. Self Made		1		Self-Made, as connections		Resistors				1		0.0182		0.062		0.0182		0.062		54945054.9450549		16129032.2580645

		7		R43		51,2W,+-5%.RX21		1		Wirewound		Resistors				10		0.16		0.94		1.6		9.4		625000		106382.978723404

		8		C1a,C1b,C2a,C2b		220u,200V,CD189A-220uf-200V		4		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.52		1.56		1923076.92307692		641025.641025641

		9		C3,4,37		1n,250V,CY2-250V-1000pf-I		3		Mica-Axial		Capacitors				10		0.022		0.08		0.66		2.4		1515151.51515152		416666.666666667

		10		C5		470p,1000V,CT81-07b-BN-1kV-471J		1		Ceramic-Disk Type		Capacitors				10		0.064		0.24		0.64		2.4		1562500		416666.666666667

		11		C36		2.4n,100V,CY2-100V-2400pf-0		1		Mica-Axial		Capacitors				10		0.022		0.08		0.22		0.8		4545454.54545455		1250000

		12		C30,31		100u-25V-CD110X-100uf-25v		2		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.26		0.78		3846153.84615385		1282051.28205128

		13		C13,17		1000u-35V-CD110X-1000uf-35V		2		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.26		0.78		3846153.84615385		1282051.28205128

		14		C14,18		2200u-35V-CD110X-2200uf-35V		2		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.26		0.78		3846153.84615385		1282051.28205128

		15		C15,19		330n-63V-CC4-1210-B-334.F-630		2		Vitreous-Enamel CI3-Radial		Capacitors				10		0.064		0.24		1.28		4.8		781250		208333.333333333

		16		C35		10n,3KV,CT81-16b-2E-3KV-103J		1		Ceramic-Disk Type		Capacitors				10		0.064		0.24		0.64		2.4		1562500		416666.666666667

		17		C21,22		10n,63V,CC4-1206-CG-103.F-630		2		Vitreous-Enamel CI3-Radial		Capacitors				10		0.064		0.24		1.28		4.8		781250		208333.333333333

		18		C23-26		2200u,16V,CD110x-2-2200uf-16V		4		Electrolytic-Radial (Cover Coated)		Capacitors				10		0.013		0.039		0.52		1.56		1923076.92307692		641025.641025641

		19		C28		220u-50V-CD110X-220uf-50V		1		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.13		0.39		7692307.69230769		2564102.56410256

		20		C29		470n-400V-CC4-1812-B-474.F-630		3		Polyster-Radial		Capacitors				10		0.064		0.24		1.92		7.2		520833.333333333		138888.888888889

		21		C16,20,27		470n-63V-CC4-1812-B-474.F-630		3		Vitreous-Enamel CI3-Radial		Capacitors				10		0.064		0.24		1.92		7.2		520833.333333333		138888.888888889

		22		V1-4		1N5408		4		Rectifier Diode		Diode				5.5		0.039		0.18		0.858		7.2		1165501.16550117		138888.888888889

		23		V6,7,9,10		PR1507 (FR157)		4		Fast Recovery Diode		Diode				5.5		0.32		1.5		7.04		33		142045.454545455		30303.0303030303

		24		V11-14		1N4007		4		Rectifier Diode		Diode				5.5		0.039		0.18		0.858		3.96		1165501.16550117		252525.252525253

		25		V15		2CW61,12.7V		1		Zener Diode		Diode				5.5		0.039		0.18		0.2145		0.99		4662004.66200466		1010101.01010101

		26		V16		2CW54-5V		1		Zener Diode		Diode				5.5		0.039		0.18		0.2145		0.99		4662004.66200466		1010101.01010101

		27		T1		Self Made H7C1-EC40 (ETD40)		1		Transformer/Ferrite Core		Inductive				3		0.77		2.5		2.31		7.5		432900.432900433		133333.333333333

		28		T3		Self Made MXO-2000Phi10		1		Toroid Transformer/Ferrite Core		Inductive				3		0.009		0.029		0.027		0.087		37037037.037037		11494252.8735632

		29		T4		Self Made Transformer 220:18		1		Transformer-Iron Core		Inductive				3		0.77		2.5		2.31		7.5		432900.432900433		133333.333333333

		30		L1-2		LG2-E-20uH-I		2		Inductor		Inductive				3		0.00047		0.0015		0.00282		0.009		354609929.078014		111111111.111111

		31		L3		Self Made 3uH,MXD-2000-Phi30		1		Inductor/Ferrite Pot Core		Inductive				3		0.009		0.029		0.027		0.087		37037037.037037		11494252.8735632

		32		L4		Self Made 3uH,MXD-2000-Phi12		1		Toroid Inductor/Ferrite Core		Inductive				3		0.009		0.029		0.027		0.087		37037037.037037		11494252.8735632

		33		F		3A fuse		1		Fuse		Fuse				1		0.08		0.21		0.08		0.21		12500000		4761904.76190476

		34		Z		Low-Pass Filter		1		PCB Mounting/220v-3A		Filter				2.9		0.72		1.8		2.088		5.22		478927.203065134		191570.881226054

		35		CZ1		CZJA20K-01		1		Socket-20PIN Connector		Connector				1		0.26		1		0.26		1		3846153.84615385		1000000

		36		Rv		MYL-470V-1KA		1		Varistor		Diode				5.5		0.04		0.18		0.22		0.99		4545454.54545455		1010101.01010101

		37		Rt		NSP008		1		Thermistor		Resistor				10		0.023		0.13		0.23		1.3		4347826.08695652		769230.769230769

		38		PCB				1				Connections				2		0.3332		1.2852		0.6664		2.5704		1500600.24009604		389044.506691566

		39		Connections		Single Connections,soldered		58				Connections				1		0.0091		0.031		0.5278		1.798		1894657.06707086		556173.526140156

																										GM:MTTF		ML:MTTF

																						42.48922		194.2104		23535.3814449877		5149.0548394937





POWER SUPPLY BOARD-JMM05B02

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: POWER SUPPLY BOARD - JMM05B02

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		N1		SG1525AJ,LINFINITY		1		PWM		Microcircuit		16PIN DIP		10		0.039		0.096		0.39		0.96		2564102.56410256		1041666.66666667

		2		N2		SN54LS20J,6BDS		1		NAND,TTL		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		3		N3		LM139J		1		Comparator,Linear		Microcircuit		14PIN DIP		10		0.039		0.096		0.39		0.96		2564102.56410256		1041666.66666667

		4		R3,5		10,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		5		R4,6		1K,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		6		R13		10,2W,+-5%,RX21		1		Wirewound		Resistors				10		0.16		0.94		1.6		9.4		625000		106382.978723404

		7		R12		4.7,2W,+-5%,RX21		1		Wirewound		Resistors				10		0.16		0.94		1.6		9.4		625000		106382.978723404

		8		R14		30K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		9		R17		10,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		10		R18		3.3K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		11		R19,23		10K,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		12		R20		24K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		13		R21		27K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		14		R22,31-33		2.4K,0.5W,+-5%,RJ15		4		Metal Film		Resistors				10		0.07		0.4		2.8		16		357142.857142857		62500

		15		R24		1K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		16		R25		100,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		17		R26		1.8K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		18		R27,28,30,37		4.7K,0.5W,+-5%,RJ15		4		Metal Film		Resistors				10		0.07		0.4		2.8		16		357142.857142857		62500

		19		R29		560,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		20		R34		360,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		21		R35,41		1.8K,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		22		R36,40		1.5K,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		23		R44*		300,0.5W,+-1%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		24		R45		240,0.5W,+-1%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		25		C6		1u,50V,CD110X-1uf-50V		1		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.13		0.39		7692307.69230769		2564102.56410256

		26		C7,10,36		2.4n,100V,CY2-100V-2400pf-0		2		Mica-Axial		Capacitors				10		0.022		0.08		0.44		1.6		2272727.27272727		625000

		27		C8,9		300p,63V,CT1-05b-2B4-63V-300pf.J		2		Ceramic-Disk Type		Capacitors				10		0.064		0.24		1.28		4.8		781250		208333.333333333

		28		C11		10u-16V-CD11B-10uF-16V		1		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.13		0.39		7692307.69230769		2564102.56410256

		29		C12		100u-25V-CD110X-100uf-25v		1		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.13		0.39		7692307.69230769		2564102.56410256

		30		V17		3DG6B		1		NPN Transistor		Transistor				5.5		0.0017		0.0074		0.00935		0.0407		0		24570024.5700246

		31		V18,21,23		2CW52,3.9V		3		Zener Diode		Diode				5.5		0.039		0.16		0.6435		2.64		1554001.55400155		378787.878787879

		32		V19,20		FR152		2		Fast Recovery Diode		Diode				5.5		0.039		0.16		0.429		1.76		2331002.33100233		568181.818181818

		33		T2		Self Made MXO-2000Phi18		1		Toroid Transformer/Ferrite Core		Inductive				3		0.009		0.029		0.027		0.087		37037037.037037		11494252.8735632

		33		CZ2		15TZ		1		PCB Connector,15PIN,Full-set		Connection				2		0.26		1		0.52		2		1923076.92307692		500000

		34		PCB		ECI PCB		1				Connection				2		0.25823		0.99603		0.51646		1.99206		1936258.37431747		501992.911860084

																										GM:MTTF		ML:MTTF

																						29.47531		157.49976		33926.7000075657		6349.2160242022





POWER SUPPLY MODULE PARTS-JMM05

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: POWER SUPPLY MODULE PARTS - JMM05

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		N4,5		MC7812(CW7812C)		2		3 Terminal Voltage Regulator		Transistor				5.5		0.069		0.29		0.759		3.19		1317523.05665349		313479.623824451

		2		V5,V8		MTM20N70		2		Power MOSFET		Transistor				5.5		0.16		0.68		1.76		7.48		568181.818181818		133689.839572193

		3		V24,25;V26,27		C92M		2		Dual Diode		Diode				5.5		0.078		0.36		0.858		3.96		1165501.16550117		252525.252525253

		4		V28,29		MBR3045C(MBR304PT)		2		Dual Diode		Diode				5.5		0.078		0.36		0.858		3.96		1165501.16550117		252525.252525253

																										GM:MTTF		ML:MTTF

																						4.235		18.59		236127.508854782		53792.3614846692





CONNECTOR MODULE-JMM06

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: CONNECTOR MODULE - JMM06000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		X40		Y2-7ZJBM Pin-Receptacle		1		7-PIN Connector		Connector		Circular		1		0.011		0.044		0.011		0.044		90909090.9090909		22727272.7272727

		2		XP36		Y2-10ZJBM Pin-Receptacle		1		10-PIN Connector to XP41 on JMT01		Connector		Circular		1		0.011		0.044		0.011		0.044		90909090.9090909		22727272.7272727

		3		XP32		Y2-10ZJBM Pin-Receptacle		1		10-PIN Connector to XS4 on Data Link		Connector		Circular		1		0.011		0.044		0.011		0.044		90909090.9090909		22727272.7272727

		4		X33		Y2-10ZJBM Pin-Receptacle		1		10-PIN Connector		Connector		Circular		1		0.011		0.044		0.011		0.044		90909090.9090909		22727272.7272727

		5		X34,39		Y2-19ZJBM Pin-Receptacle		2		19-PIN Connector		Connector		Circular		1		0.011		0.044		0.022		0.088		45454545.4545455		11363636.3636364

		6		X35		CX-5ZG1(X14J5AP) Pin-Receptacle		1		5-PIN Connector		Connector		Circular		1		0.011		0.044		0.011		0.044		90909090.9090909		22727272.7272727

		7		DL		DL2G-B,Power Supply Filter,220V		1		Low Pass Filter		Filter				2.9		0.72		1.8		2.088		5.22		478927.203065134		191570.881226054

		8		K1,2		KN3-3,AC-220,3A,Power &Fan		2		Dual Pole,Toggle Switch		Switch				2		1.8		6.7		7.2		26.8		138888.888888889		37313.4328358209

		9		BX		Fuse Holder,3A,6.5*30		1		Tube Fuse		Fuse				1		0.08		0.21		0.08		0.21		12500000		4761904.76190476

		10		SD		LED +5v		1		LED Red Diode		Optoelect				5.5		0.0056		0.021		0.0308		0.1155		32467532.4675325		8658008.65800866

		11		K3		ANC-6 5v,30mA,RESET		1		Pushbutton Switch		Switch				2		1.8		6.7		3.6		13.4		277777.777777778		74626.8656716418

		12		FS		FP-108EX,220V,14W,6.75x5.9x1.5in		1		Axial-Flow Fan		Fan				1		1		3		1		3		1000000		333333.333333333

		13		C1,2		47nf,400V,CL21-47n.J-400V		2		Polyster-Radial		Capacitor				10		0.064		0.24		1.28		4.8		781250		208333.333333333

		14		R		470,0.25W,+-5%,RJ14		1		Metal Film		Resistor				10		0.07		0.4		0.7		4		1428571.42857143		250000

		15		Connections		Single connections		76		Soldered connections		Connections				1		0.0091		0.031		0.6916		2.356		1445922.49855408		424448.217317487

		16		Connections		Clamped to chassis with a nut&bolt		4				Connections				1		0.00064		0.0029		0.00256		0.0116		390625000		86206896.5517242

																										GM:MTTF		ML:MTTF

																						16.74996		60.2211		59701.6351083824		16605.4754894879





BASE BOARD-JMM07

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: BASE BOARD - JMM07000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		R1,3		220,0.25W,+-5%,RJ14		2		Metal Film		Resistor				10		0.07		0.4		1.4		8		714285.714285714		125000

		2		R2,4		330,0.25W,+-5%,RJ14		2		Metal Film		Resistor				10		0.07		0.4		1.4		8		714285.714285714		125000

		3		R5,7,9,10		1K,0.25W,+-5%,RJ14		4		Metal Film		Resistor				10		0.07		0.4		2.8		16		357142.857142857		62500

		4		R8		2.2K,0.25W,+-5%,RJ14		1		Metal Film		Resistor				10		0.07		0.4		0.7		4		1428571.42857143		250000

		5		R		470,0.25W,+-5%,RJ14		1		Metal Film		Resistor				10		0.07		0.4		0.7		4		1428571.42857143		250000

		6		RP2,3		1K,RN 8R A 102 G P		2		Array,SIP,8Res		Resistor				10		0.038		0.26		0.76		5.2		1315789.47368421		192307.692307692

		7		RP1,4,5,6,7		2.2K, RN 8R A 222 G P		5		Array,SIP,8Res		Resistor				10		0.038		0.26		1.9		13		526315.789473684		76923.0769230769

		8		C1,3,5,7,9,11		100n,50V,CC42-104-F-20-B-500		6		Ceramic-Multilayer-Axial		Capacitor				10		0.064		0.24		3.84		14.4		260416.666666667		69444.4444444445

		9		C6,8		47u,25V,CA417-M-47uf-25V		2		Tantalum-Radial		Capacitor				10		0.037		0.11		0.74		2.2		1351351.35135135		454545.454545455

		10		C2,4,10,12		100u,16V,CA30-100uf-16V		4		Tantalum-Axial		Capacitor				10		0.037		0.11		1.48		4.4		675675.675675676		227272.727272727

		11		C		1000p,50V,CC4-0805-CG-102F-630		1		Ceramic-Monolithic-Radial		Capacitor				10		0.064		0.24		0.64		2.4		1562500		416666.666666667

		12		DY1		CZJA20T-01		1		PIN-20Pin Connector		Connector				1		0.26		1		0.26		1		3846153.84615385		1000000

		13		XP1-8		ZJA149J2K		8		Socket-149 PIN Connector		Connector				1		0.26		1		2.08		8		480769.230769231		125000

		14		PCB		Four layer PCB		1				Connections				1		3.4748		13.4028		3.4748		13.4028		287786.347415679		74611.2752559167

		15		Connections		Single connections		57				Connections				1		0.0091		0.031		0.5187		1.767		1927896.66473877		565930.956423316

																										GM:MTTF		ML:MTTF

																						22.6935		105.7698		44065.4813052195		9454.4945721747





MAIN COMPUTER CABLING-JMM08000

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: MAIN COMPUTER CABLING - JMM08000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

																1		1		1		0		0		0		0

																						0		0		0		0

																						0		0		0		0
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Main Computer Missile Launch Lambda



SUB-SECTION MTTF

		

				PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

				SUB-PROJECT: MTTF ESTIMATION

				SYSTEM: DELTA

				SUBSYSTEM: DELTA-1

				SECTION: MFCD-JM

				SUB-SECTION: MAIN COMPUTER-JMM

				FUNCTION: SUB-SECTION MTTF ESTIMATION

		No.		Module Title		Module Code		Qty		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		Main Computer Box		JMM01000		1		47.74346		179.2709		20945.2771122998		5578.1501626868

		2		CPU Board		JMM02000		1		54.108564		199.445936		18481.362765421		5013.8900799663

		3		IO Board		JMM03000		1		33.3053974		122.3602654		30025.1634289162		8172.5877001898

		4		DTA Board		JMM04000		1		59.7451833317		257.3391129726		16737.7509655943		3885.9230858802

		5		Power Supply Board-1		JMM05B01		1		42.48922		194.2104		23535.3814449877		5149.0548394937

		6		Power Supply Board-2		JMM05B02		1		29.47531		157.49976		33926.7000075657		6349.2160242022

		7		Power Supply Module Parts		JMM05		1		4.235		18.59		236127.508854782		53792.3614846692

		TOTAL ESTIMATED SUB-SECTION MTTF:								271.1021347317		1128.7163743726		3688.6467197671		885.962162599





Main Computer Box-JMM01

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: MAIN COMPUTER BOX - JMM00000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		Fan Assembly,AC220/240v,50/60Hz		FP-108EX ,Model FP-108EX-S1-B		1		AC Axial Fan		MODULE				1		8.3		13.28		8.3		13.28		120481.927710843		75301.2048192771

		2		Connector Module		JMM06		1		ATR MODULE		MODULE										16.74996		60.2211		59701.6351083824		16605.4754894879

		3		Base Board		JMM07		1		BASE BOARD		MODULE										22.6935		105.7698		44065.4813052195		9454.4945721747

																										GM:MTTF		ML:MTTF

																						47.74346		179.2709		20945.2771122998		5578.1501626868





CPU BOARD-JMM02

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: CPU BOARD - JMM02000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		U37		MD8086/B		1		Processor,MOS		Microcircuit		40PIN DIP		10		0.24		0.5		2.4		5		416666.666666667		200000

		2		U38		D8087-2		1		Coprocessor,MOS		Microcircuit		40PIN DIP		2		0.24		0.5		2.4		5		416666.666666667		200000

		3		U1,2,3,4		LD27256, MD27256-25/B		4		32 Kb Eprom		Microcircuit		28PIN DIP		2		0.044		0.13		0.48		1		2083333.33333333		1000000

		4		U11,12,13,14		71256 S55DB (S85DB),IDT 71256		4		32 Kb Ram		Microcircuit		28PIN DIP		2		0.058		0.15		0.352		1.04		2840909.09090909		961538.461538462

		5		U49,50		QD8216,MD8216/B		2		Bidirectional Bus Driver		Microcircuit		16PIN DIP		10		0.027		0.074		0.464		1.2		2155172.4137931		833333.333333333

		6		U48,52		QD8224,MD8224/B		2		Clock Generator/Driver		Microcircuit		16PIN DIP		10		0.027		0.074		0.54		1.48		1851851.85185185		675675.675675676

		7		U36		MD8251A/B.		1		USART		Microcircuit		28PIN DIP		2		0.08		0.21		0.54		1.48		1851851.85185185		675675.675675676

		8		U35		MD8253/B		1		PTC		Microcircuit		24PIN DIP		2		0.045		0.12		0.16		0.42		6250000		2380952.38095238

		9		U39		MD8255A/B		1		PPI		Microcircuit		40PIN DIP		2		0.08		0.21		0.09		0.24		11111111.1111111		4166666.66666667

		10		U40		MD8259A/B		1		PIC		Microcircuit		28PIN DIP		2		0.08		0.21		0.16		0.42		6250000		2380952.38095238

		11		U21,22,23		ID82C82,MD8282/B		3		Octal Latch		Microcircuit		20PIN DIP		2		0.045		0.12		0.16		0.42		6250000		2380952.38095238

		12		U46,47,56		MBL8283 Fujitsu		3		Octal Latch		Microcircuit		20PIN DIP		10		0.045		0.12		0.27		0.72		3703703.7037037		1388888.88888889

		13		U20		MD8284A/B		1		Clock Generator/Driver		Microcircuit		18PIN DIP		10		0.045		0.12		1.35		3.6		740740.740740741		277777.777777778

		14		U30,31,58,59		MD8286/B		4		Octal Bus Tranceiver		Microcircuit		20PIN DIP		2		0.045		0.12		0.45		1.2		2222222.22222222		833333.333333333

		15		U42,43		MD8287/BMDL8287		2		Octal Bus Tranceiver		Microcircuit		20PIN DIP		2		0.045		0.12		0.36		0.96		2777777.77777778		1041666.66666667

		16		U32,53		MD82C88/B		2		Bus Controller		Microcircuit		20PIN DIP		2		0.045		0.12		0.18		0.48		5555555.55555556		2083333.33333333

		17		U19,24		SN54LS00J		2		QUAD NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.18		0.48		5555555.55555556		2083333.33333333

		18		U25		SN54LS01J		1		QUAD NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.48		1.38		2083333.33333333		724637.68115942

		19		U16,27,51,45		SN54LS04J		4		Inverter		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		20		U28		SN5404J		1		Inverter		Microcircuit		14PIN DIP		10		0.024		0.069		0.96		2.76		1041666.66666667		362318.84057971

		21		U5,6,9,26		SN54LS08J		4		AND		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		22		U17,18		SN54LS10J		2		Triple NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.96		2.76		1041666.66666667		362318.84057971

		23		U15		SN54LS30J		1		8 Input NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.48		1.38		2083333.33333333		724637.68115942

		24		U8		SN54LS32J		1		OR		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		25		U55		SN54LS74AJ		1		Dual D Flip flop		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		26		U44		SN54LS75J		1		Bistable Latch		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		27		U34		SN54LS123J		1		Multivibrator		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		28		U54		SN54LS125AJ		1		Buffers		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		29		U29		SN54LS163AJ		1		4 Bit Binary Counter		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		30		U57		SN54LS164J		1		Shift Register		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		31		U7,10,33		SN54LS138J		3		1:8 Decoder		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		32		U60		SN55188J: MIL T:-55 to +125C		1		Quad Line Drivers		Microcircuit		14PIN DIP		10		0.039		0.069		0.72		2.07		1388888.88888889		483091.787439613

		33		U61		SN55189J: MIL T:-55 to +125C		1		Quad Line Receivers		Microcircuit		14PIN DIP		10		0.039		0.069		0.39		0.69		2564102.56410256		1449275.36231884

		34		R8,12		1K, 0.25W,+-5%,RJ14		2		Metal Film		Resistors				10		0.07		0.4		0.39		0.69		2564102.56410256		1449275.36231884

		35		R1,2,3,4,5,6,9,16		10K,0.25W,+-5%,RJ14		8		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		36		R7,10		100K,0.25W,+_5%,RJ14		2		Metal Film		Resistors				10		0.07		0.4		5.6		32		178571.428571429		31250

		37		R11,13		110,0.25W,+-5%,RJ14		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		38		R14		560,0.25W,+-5%,RJ14		1		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		39		RP1,2		1K,0.5W,RN 8R A102 GP,SIP, 9PIN +-10%		2		Thin Film Network Array		Resistors				10		0.038		0.26		0.7		4		1428571.42857143		250000

		40		RP3,4,5		2.2K,0.5W,RN 8R A222 G P,SIP, 9PIN +-10%		3		Thin Film Network Array		Resistors				10		0.038		0.26		0.76		5.2		1315789.47368421		192307.692307692

		41		C12,21,24		10P,50V,CC1-06B-C63v-10pf.J		3		Ceramic-Disk Type		Capacitors				10		0.064		0.24		1.14		7.8		877192.98245614		128205.128205128

		42		C29		47u,16V,CA417-M-47uf-16V		1		Tantalium-Radial		Capacitors				10		0.037		0.01		1.92		7.2		520833.333333333		138888.888888889

		43		C1-4,C8-17,C19-20,C22,C28,C30		100n,50V,CC42-104-F-20-B-500		17		Ceramic-Multilayer-Axial		Capacitors				10		0.064		0.24		0.37		0.1		2702702.7027027		10000000

		44		C18,C23,C26		1u,16V,CA417-M-1uf-16V		3		Tantalum-Radial		Capacitors				10		0.037		0.01		10.88		40.8		91911.7647058823		24509.8039215686

		45		C25		10u,16V,CA417-M-10uf-16V		1		Tantalum-Radial		Capacitors				10		0.037		0.01		1.11		0.3		900900.900900901		3333333.33333333

		46		C27		22u,16V,CA417-M-22uf-16V		1		Tantalum-Radial		Capacitors				10		0.037		0.01		0.37		0.1		2702702.7027027		10000000

		47		Y1		XTAL		1		Crystal-15MHz		Crystal				2.1		0.32		1		0.37		0.1		2702702.7027027		10000000

		48		Y3		XTAL		1		Crystal-18.432MHz		Crystal				2.1		0.32		1		0.672		2.1		1488095.23809524		476190.476190476

		49		Y2		XTAL		1		Crystal-22.118MHz		Crystal				2.1		0.32		1		0.672		2.1		1488095.23809524		476190.476190476

		50		OSC		OSC		1		Full Can. DIP 14PIN 24MHz		Crystal				2.1		0.32		1		0.672		2.1		1488095.23809524		476190.476190476

		51		V1,2,3,4		DIP28		4		IC Socket-DIP28		Socket		28PIN DIP		1		0.038976		0.100224		0.672		2.1		1488095.23809524		476190.476190476

		52		V37,V38		DIP40		2		IC Socket-DIP40		Socket		40PIN DIP		1		0.04928		0.12672		0.155904		0.400896		6414203.61247947		2494412.51596424

		53		XP1		ZJA149J2T		1		PIN-149PIN Connector		Connector				2		0.26		1		0.09856		0.25344		10146103.8961039		3945707.07070707

		54		D		Diode		1		2CK82E		Diode				5.5		0.049		0.23		0.52		2		1923076.92307692		500000

		55		PCB		Six-layer PCB		1				connections				1		5.6406		21.7566		0.2695		1.265		3710575.13914657		790513.833992095

		56		Connections		Single connections		59		Wire-wraped		connections				1		0.000048		0.00016		5.6406		21.7566		177286.104315144		45963.0640817039

																										GM:MTTF		ML:MTTF

																						54.108564		199.445936		18481.362765421		5013.8900799663





IO BOARD-JMM03

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: IO BOARD - JMM03000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		D2,3		QD8226,MD8226/B		2		Bidirectional Bus Driver		Microcircuit		20PIN DIP		10		0.045		0.12		0.9		2.4		1111111.11111111		416666.666666667

		2		D9,10,12		MD8251A		3		USART		Microcircuit		28PIN DIP		2		0.08		0.21		0.9		2.4		1111111.11111111		416666.666666667

		3		D5		MD8255A		1		PPI		Microcircuit		40PIN DIP		2		0.08		0.21		0.48		1.26		2083333.33333333		793650.793650794

		4		D11		MD8259A/B		1		PIC		Microcircuit		28PIN DIP		2		0.08		0.21		0.16		0.42		6250000		2380952.38095238

		5		D1,4,30		MD8287/B		3		Octal Bus Tranceiver		Microcircuit		20PIN DIP		2		0.045		0.12		0.16		0.42		6250000		2380952.38095238

		6		D6,8		MD8253/B		2		PTC		Microcircuit		24PIN DIP		2		0.045		0.12		0.27		0.72		3703703.7037037		1388888.88888889

		7		D21		SN54S00J		1		NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		8		D18,22,25		SN54LS04J		3		Inverter		Microcircuit		14PIN DIP		10		0.024		0.069		0.72		2.07		1388888.88888889		483091.787439613

		9		D27		SN54S10J		1		Triple NAND		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		10		D24		SN54S08J		1		AND		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		11		D15		SN54LS02J		1		NOR		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		12		D16		SN54LS92J		1		OR		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		13		D19		SN54LS92J		1		Divide by 12 Counter		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		14		D23		SN54LS125AJ		1		Buffers		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		15		D17		SN54F138J		1		1:8 Decoder		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		16		D32		SN54LS139AJ		1		1:4 Decoder		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		17		D26		SN54LS164J		1		Shift Register		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		18		D7		SN54LS240J		1		Line Driver/Inverting Buffer		Microcircuit		20PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		19		D31		SN54F240J		1		Line Driver/Inverting Buffer		Microcircuit		20PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		20		D14		AM26LS32/BEA		1		TX Line Driver		Microcircuit		16PIN DIP		2		0.039		0.069		0.078		0.138		12820512.8205128		7246376.8115942

		21		D13		AM26LS32/BEA		1		RX Line Driver		Microcircuit		16PIN DIP		2		0.039		0.069		0.078		0.138		12820512.8205128		7246376.8115942

		22		D28		SN55188J:MIL T:-55 to +125C		1		Quad Line Drivers		Microcircuit		14PIN DIP		10		0.039		0.096		0.39		0.96		2564102.56410256		1041666.66666667

		23		D20		SN55189J:MIL T:-55 to +125C		1		Quad Line Receivers		Microcircuit		14PIN DIP		10		0.039		0.096		0.39		0.96		2564102.56410256		1041666.66666667

		24		RA1,2,3,4,5		RN 8R A 102G P 1k*9,0.5W		5		Thin Film Array,8Res SIP,9PIN +_10%		Resistors				10		0.038		0.26		1.9		13		526315.789473684		76923.0769230769

		25		C1-21,C23-31		100n,50V,CC42-104-F-20-B-500		30		Ceramic-Multilayer-Axial		Capacitors				10		0.064		0.24		19.2		72		52083.3333333333		13888.8888888889

		26		C32,35		47u,16V,CA417-M-47uf-16V		2		Tantalum-Radial		Capacitors				10		0.037		0.11		0.74		2.2		1351351.35135135		454545.454545455

		27		C33,34		22u,25V,CA417-M-22uf-25V		2		Tantalum-Radial		Capacitors				10		0.037		0.11		0.74		2.2		1351351.35135135		454545.454545455

		28		XP4		ZJA149J2T		1		PIN-149PIN Connector		Connectors		Rectangular		1		0.26		1		0.26		1		3846153.84615385		1000000

		29		X1		FRCZ-C50 (Vertical 78.7)		1		Socket Male PCB Mounting Headers		Connectors		Rectangular		2		0.26		1		0.52		2		1923076.92307692		500000

		30		PCB		Four layer PCB		1				connections				1		2.5383414		9.7907454		2.5383414		9.7907454		393958.038898944		102137.269344171

		31		Connections		Single connections		22		Wire-wraped		connections				1		0.000048		0.00016		0.001056		0.00352		946969696.969697		284090909.090909

																										GM:MTTF		ML:MTTF

																						33.3053974		122.3602654		30025.1634289162		8172.5877001898





DTA BOARD-JMM04

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: DTA BOARD - JMM04000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		N9,10,11,12		DACHK12BMM		4		DAC 12Bit		Microcircuit		24PIN DIP		10		0.1804		0.8034		7.216		32.136		138580.931263858		31117.7495643515

		2		D3		SN54LS04J		1		Inverter,TTL		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		3		D5		SN54LS08J		1		AND,TTL		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		4		D2		SN54LS125AJ		1		Buffers,TTL		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		5		D4		SN54LS139AJ		1		Dual 2 to 4 Line Decoders,TTL		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		6		D7,8		SN54LS158J		2		DATA Selectors,TTL		Microcircuit		16PIN DIP		10		0.024		0.069		0.48		1.38		2083333.33333333		724637.68115942

		7		D1		SN54LS175J		1		D Flip Flop,TTL		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		8		D6		SN54LS193J		1		Binary Up/Down Counter,TTL		Microcircuit		16PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		9		D9,10,11,12,13		SN54LS266J		5		Quad 2-input XNOR,TTL		Microcircuit		14PIN DIP		10		0.024		0.069		1.2		3.45		833333.333333333		289855.072463768

		10		N2,4,6,8		LM741H		4		OP-AMP,Linear		Microcircuit		Metal Can		10		0.039		0.096		1.56		3.84		641025.641025641		260416.666666667

		11		Y		AD-940(SM940),5 to +-15v,150ma		1		DC/DC Converter,BPM-15/150-D5-7685		Microcircuit				10		0.0144973332		0.0273150973		0.1449733317		0.2731509726		6897820.36585366		3660979.09385113

		12		R33,34,35,36		1K,0.25W,RJ14,+-1%		4		Metal Film		Resistor				10		0.07		0.4		2.8		16		357142.857142857		62500

		13		R37,38		2K,0.25W,RJ14,+-1%		2		Metal Film		Resistor				10		0.07		0.4		1.4		8		714285.714285714		125000

		14		R25,27,29,31		1.5M,0.25W,RJ14,+-1%		4		Metal Film		Resistor				10		0.07		0.4		2.8		16		357142.857142857		62500

		15		R26,28,30,32		10M,0.25W,RJ14, +-1%		4		Metal Film		Resistor				10		0.07		0.4		2.8		16		357142.857142857		62500

		16		RA1,2,3		1K*9,0.25W,RN 8R A 102 G P, SIP, +-2%		3		Thin Film, Network Array,9Pin		Resistor				10		0.038		0.26		1.14		7.8		877192.98245614		128205.128205128

		17		RP1,4,7,10		2K,0.5W,WI9601(3296X),+-10%		4		Cermet Trimmer 25 Turn Pot		Resistor				10		0.044		0.26		1.76		10.4		568181.818181818		96153.8461538462

		18		RP3,2,5,6,8,9,11,12		100K,0.5W,WI9601(3296X),+-10%		8		Cermet Trimmer 25 Turn Pot		Resistor				10		0.044		0.26		3.52		20.8		284090.909090909		48076.9230769231

		19		C15,19,17,21		220p,160V,CT1-05B-160V-220pf.J		4		Ceramic-Disk Type		Capacitor				10		0.064		0.24		2.56		9.6		390625		104166.666666667

		20		C8,10,12,14		680p,160v,CT1-05B-2B4-160V-680pf.J		4		Ceramic-Disk Type		Capacitor				10		0.064		0.24		2.56		9.6		390625		104166.666666667

		21		C1-7,16,18,20,22,24,26,29-30,33-34		10n,50V,CC42-103-F-20-B-630		17		Ceramic-Multilayer-Axial		Capacitor				10		0.064		0.24		10.88		40.8		91911.7647058823		24509.8039215686

		22		C37,38,40-44,46-48,52		10n,50V,CC42-103-F-20-B-630		11		Ceramic-Multilayer-Axial		Capacitor				10		0.064		0.24		7.04		26.4		142045.454545455		37878.7878787879

		23		C25,27-28,31-32,35-36,39		22u,25V,CA42-I-K-22uf-25V		8		Tantalum-Radial		Capacitor				10		0.037		0.11		2.96		8.8		337837.837837838		113636.363636364

		24		C45,53		47u,25V,CA417-M-47uf-25V		2		Tantalum-Radial		Capacitor				10		0.037		0.11		0.74		2.2		1351351.35135135		454545.454545455

		25		XP3		ZJA149J2T		1		PIN-149 PIN Connector		Connector				2		0.26		1		0.52		2		1923076.92307692		500000

		26		E1-9		Jumper Pin,wire-wrapped		11		100 PIN		Connections				1		0.000048		0.00016		0.000528		0.00176		1893939393.93939		568181818.181818

		27		N1-4		1N4003		4		Diode		Diode				5.5		0.049		0.23		1.078		5.06		927643.784786642		197628.458498024

		28		Q1-4		3DG130C (3DG130B)		4		Triode		Transistor		Metal Can		5.5		0.069		0.29		1.518		6.38		658761.528326746		156739.811912226

		29		PCB		2 Layer PCB		1				Connections				1		1.627682		6.278202		1.627682		6.278202		614370.620305441		159281.27193104

																										GM:MTTF		ML:MTTF

																						59.7451833317		257.3391129726		16737.7509655943		3885.9230858802





POWER SUPPLY BOARD-JMM05B01

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: POWER SUPPLY BOARD-JMM05B01

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		R1,2		160K,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		2		R7,8,10		10,2W,+-5%,RX21		4		Wirewound		Resistors				10		0.16		0.94		6.4		37.6		156250		26595.7446808511

		3		R9		430,10W,+-5%,RXG6-2		1		Wirewound,Power		Resistors				10		0.16		0.94		1.6		9.4		625000		106382.978723404

		4		R11		680,2W,+-5%,RX21		1		Wirewound		Resistors				10		0.16		0.94		1.6		9.4		625000		106382.978723404

		5		R38,39		30,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		0

		6		R42		0.01. Self Made		1		Self-Made, as connections		Resistors				1		0.0182		0.062		0.0182		0.062		54945054.9450549		16129032.2580645

		7		R43		51,2W,+-5%.RX21		1		Wirewound		Resistors				10		0.16		0.94		1.6		9.4		625000		106382.978723404

		8		C1a,C1b,C2a,C2b		220u,200V,CD189A-220uf-200V		4		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.52		1.56		1923076.92307692		641025.641025641

		9		C3,4,37		1n,250V,CY2-250V-1000pf-I		3		Mica-Axial		Capacitors				10		0.022		0.08		0.66		2.4		1515151.51515152		416666.666666667

		10		C5		470p,1000V,CT81-07b-BN-1kV-471J		1		Ceramic-Disk Type		Capacitors				10		0.064		0.24		0.64		2.4		1562500		416666.666666667

		11		C36		2.4n,100V,CY2-100V-2400pf-0		1		Mica-Axial		Capacitors				10		0.022		0.08		0.22		0.8		4545454.54545455		1250000

		12		C30,31		100u-25V-CD110X-100uf-25v		2		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.26		0.78		3846153.84615385		1282051.28205128

		13		C13,17		1000u-35V-CD110X-1000uf-35V		2		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.26		0.78		3846153.84615385		1282051.28205128

		14		C14,18		2200u-35V-CD110X-2200uf-35V		2		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.26		0.78		3846153.84615385		1282051.28205128

		15		C15,19		330n-63V-CC4-1210-B-334.F-630		2		Vitreous-Enamel CI3-Radial		Capacitors				10		0.064		0.24		1.28		4.8		781250		208333.333333333

		16		C35		10n,3KV,CT81-16b-2E-3KV-103J		1		Ceramic-Disk Type		Capacitors				10		0.064		0.24		0.64		2.4		1562500		416666.666666667

		17		C21,22		10n,63V,CC4-1206-CG-103.F-630		2		Vitreous-Enamel CI3-Radial		Capacitors				10		0.064		0.24		1.28		4.8		781250		208333.333333333

		18		C23-26		2200u,16V,CD110x-2-2200uf-16V		4		Electrolytic-Radial (Cover Coated)		Capacitors				10		0.013		0.039		0.52		1.56		1923076.92307692		641025.641025641

		19		C28		220u-50V-CD110X-220uf-50V		1		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.13		0.39		7692307.69230769		2564102.56410256

		20		C29		470n-400V-CC4-1812-B-474.F-630		3		Polyster-Radial		Capacitors				10		0.064		0.24		1.92		7.2		520833.333333333		138888.888888889

		21		C16,20,27		470n-63V-CC4-1812-B-474.F-630		3		Vitreous-Enamel CI3-Radial		Capacitors				10		0.064		0.24		1.92		7.2		520833.333333333		138888.888888889

		22		V1-4		1N5408		4		Rectifier Diode		Diode				5.5		0.039		0.18		0.858		7.2		1165501.16550117		138888.888888889

		23		V6,7,9,10		PR1507 (FR157)		4		Fast Recovery Diode		Diode				5.5		0.32		1.5		7.04		33		142045.454545455		30303.0303030303

		24		V11-14		1N4007		4		Rectifier Diode		Diode				5.5		0.039		0.18		0.858		3.96		1165501.16550117		252525.252525253

		25		V15		2CW61,12.7V		1		Zener Diode		Diode				5.5		0.039		0.18		0.2145		0.99		4662004.66200466		1010101.01010101

		26		V16		2CW54-5V		1		Zener Diode		Diode				5.5		0.039		0.18		0.2145		0.99		4662004.66200466		1010101.01010101

		27		T1		Self Made H7C1-EC40 (ETD40)		1		Transformer/Ferrite Core		Inductive				3		0.77		2.5		2.31		7.5		432900.432900433		133333.333333333

		28		T3		Self Made MXO-2000Phi10		1		Toroid Transformer/Ferrite Core		Inductive				3		0.009		0.029		0.027		0.087		37037037.037037		11494252.8735632

		29		T4		Self Made Transformer 220:18		1		Transformer-Iron Core		Inductive				3		0.77		2.5		2.31		7.5		432900.432900433		133333.333333333

		30		L1-2		LG2-E-20uH-I		2		Inductor		Inductive				3		0.00047		0.0015		0.00282		0.009		354609929.078014		111111111.111111

		31		L3		Self Made 3uH,MXD-2000-Phi30		1		Inductor/Ferrite Pot Core		Inductive				3		0.009		0.029		0.027		0.087		37037037.037037		11494252.8735632

		32		L4		Self Made 3uH,MXD-2000-Phi12		1		Toroid Inductor/Ferrite Core		Inductive				3		0.009		0.029		0.027		0.087		37037037.037037		11494252.8735632

		33		F		3A fuse		1		Fuse		Fuse				1		0.08		0.21		0.08		0.21		12500000		4761904.76190476

		34		Z		Low-Pass Filter		1		PCB Mounting/220v-3A		Filter				2.9		0.72		1.8		2.088		5.22		478927.203065134		191570.881226054

		35		CZ1		CZJA20K-01		1		Socket-20PIN Connector		Connector				1		0.26		1		0.26		1		3846153.84615385		1000000

		36		Rv		MYL-470V-1KA		1		Varistor		Diode				5.5		0.04		0.18		0.22		0.99		4545454.54545455		1010101.01010101

		37		Rt		NSP008		1		Thermistor		Resistor				10		0.023		0.13		0.23		1.3		4347826.08695652		769230.769230769

		38		PCB				1				Connections				2		0.3332		1.2852		0.6664		2.5704		1500600.24009604		389044.506691566

		39		Connections		Single Connections,soldered		58				Connections				1		0.0091		0.031		0.5278		1.798		1894657.06707086		556173.526140156

																										GM:MTTF		ML:MTTF

																						42.48922		194.2104		23535.3814449877		5149.0548394937





POWER SUPPLY BOARD-JMM05B02

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: POWER SUPPLY BOARD - JMM05B02

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		N1		SG1525AJ,LINFINITY		1		PWM		Microcircuit		16PIN DIP		10		0.039		0.096		0.39		0.96		2564102.56410256		1041666.66666667

		2		N2		SN54LS20J,6BDS		1		NAND,TTL		Microcircuit		14PIN DIP		10		0.024		0.069		0.24		0.69		4166666.66666667		1449275.36231884

		3		N3		LM139J		1		Comparator,Linear		Microcircuit		14PIN DIP		10		0.039		0.096		0.39		0.96		2564102.56410256		1041666.66666667

		4		R3,5		10,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		5		R4,6		1K,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		6		R13		10,2W,+-5%,RX21		1		Wirewound		Resistors				10		0.16		0.94		1.6		9.4		625000		106382.978723404

		7		R12		4.7,2W,+-5%,RX21		1		Wirewound		Resistors				10		0.16		0.94		1.6		9.4		625000		106382.978723404

		8		R14		30K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		9		R17		10,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		10		R18		3.3K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		11		R19,23		10K,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		12		R20		24K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		13		R21		27K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		14		R22,31-33		2.4K,0.5W,+-5%,RJ15		4		Metal Film		Resistors				10		0.07		0.4		2.8		16		357142.857142857		62500

		15		R24		1K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		16		R25		100,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		17		R26		1.8K,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		18		R27,28,30,37		4.7K,0.5W,+-5%,RJ15		4		Metal Film		Resistors				10		0.07		0.4		2.8		16		357142.857142857		62500

		19		R29		560,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		20		R34		360,0.5W,+-5%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		21		R35,41		1.8K,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		22		R36,40		1.5K,0.5W,+-5%,RJ15		2		Metal Film		Resistors				10		0.07		0.4		1.4		8		714285.714285714		125000

		23		R44*		300,0.5W,+-1%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		24		R45		240,0.5W,+-1%,RJ15		1		Metal Film		Resistors				10		0.07		0.4		0.7		4		1428571.42857143		250000

		25		C6		1u,50V,CD110X-1uf-50V		1		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.13		0.39		7692307.69230769		2564102.56410256

		26		C7,10,36		2.4n,100V,CY2-100V-2400pf-0		2		Mica-Axial		Capacitors				10		0.022		0.08		0.44		1.6		2272727.27272727		625000

		27		C8,9		300p,63V,CT1-05b-2B4-63V-300pf.J		2		Ceramic-Disk Type		Capacitors				10		0.064		0.24		1.28		4.8		781250		208333.333333333

		28		C11		10u-16V-CD11B-10uF-16V		1		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.13		0.39		7692307.69230769		2564102.56410256

		29		C12		100u-25V-CD110X-100uf-25v		1		Electrolytic-Radial		Capacitors				10		0.013		0.039		0.13		0.39		7692307.69230769		2564102.56410256

		30		V17		3DG6B		1		NPN Transistor		Transistor				5.5		0.0017		0.0074		0.00935		0.0407		0		24570024.5700246

		31		V18,21,23		2CW52,3.9V		3		Zener Diode		Diode				5.5		0.039		0.16		0.6435		2.64		1554001.55400155		378787.878787879

		32		V19,20		FR152		2		Fast Recovery Diode		Diode				5.5		0.039		0.16		0.429		1.76		2331002.33100233		568181.818181818

		33		T2		Self Made MXO-2000Phi18		1		Toroid Transformer/Ferrite Core		Inductive				3		0.009		0.029		0.027		0.087		37037037.037037		11494252.8735632

		33		CZ2		15TZ		1		PCB Connector,15PIN,Full-set		Connection				2		0.26		1		0.52		2		1923076.92307692		500000

		34		PCB		ECI PCB		1				Connection				2		0.25823		0.99603		0.51646		1.99206		1936258.37431747		501992.911860084

																										GM:MTTF		ML:MTTF

																						29.47531		157.49976		33926.7000075657		6349.2160242022





POWER SUPPLY MODULE PARTS-JMM05

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: POWER SUPPLY MODULE PARTS - JMM05

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		N4,5		MC7812(CW7812C)		2		3 Terminal Voltage Regulator		Transistor				5.5		0.069		0.29		0.759		3.19		1317523.05665349		313479.623824451

		2		V5,V8		MTM20N70		2		Power MOSFET		Transistor				5.5		0.16		0.68		1.76		7.48		568181.818181818		133689.839572193

		3		V24,25;V26,27		C92M		2		Dual Diode		Diode				5.5		0.078		0.36		0.858		3.96		1165501.16550117		252525.252525253

		4		V28,29		MBR3045C(MBR304PT)		2		Dual Diode		Diode				5.5		0.078		0.36		0.858		3.96		1165501.16550117		252525.252525253

																										GM:MTTF		ML:MTTF

																						4.235		18.59		236127.508854782		53792.3614846692





CONNECTOR MODULE-JMM06

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: CONNECTOR MODULE - JMM06000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		X40		Y2-7ZJBM Pin-Receptacle		1		7-PIN Connector		Connector		Circular		1		0.011		0.044		0.011		0.044		90909090.9090909		22727272.7272727

		2		XP36		Y2-10ZJBM Pin-Receptacle		1		10-PIN Connector to XP41 on JMT01		Connector		Circular		1		0.011		0.044		0.011		0.044		90909090.9090909		22727272.7272727

		3		XP32		Y2-10ZJBM Pin-Receptacle		1		10-PIN Connector to XS4 on Data Link		Connector		Circular		1		0.011		0.044		0.011		0.044		90909090.9090909		22727272.7272727

		4		X33		Y2-10ZJBM Pin-Receptacle		1		10-PIN Connector		Connector		Circular		1		0.011		0.044		0.011		0.044		90909090.9090909		22727272.7272727

		5		X34,39		Y2-19ZJBM Pin-Receptacle		2		19-PIN Connector		Connector		Circular		1		0.011		0.044		0.022		0.088		45454545.4545455		11363636.3636364

		6		X35		CX-5ZG1(X14J5AP) Pin-Receptacle		1		5-PIN Connector		Connector		Circular		1		0.011		0.044		0.011		0.044		90909090.9090909		22727272.7272727

		7		DL		DL2G-B,Power Supply Filter,220V		1		Low Pass Filter		Filter				2.9		0.72		1.8		2.088		5.22		478927.203065134		191570.881226054

		8		K1,2		KN3-3,AC-220,3A,Power &Fan		2		Dual Pole,Toggle Switch		Switch				2		1.8		6.7		7.2		26.8		138888.888888889		37313.4328358209

		9		BX		Fuse Holder,3A,6.5*30		1		Tube Fuse		Fuse				1		0.08		0.21		0.08		0.21		12500000		4761904.76190476

		10		SD		LED +5v		1		LED Red Diode		Optoelect				5.5		0.0056		0.021		0.0308		0.1155		32467532.4675325		8658008.65800866

		11		K3		ANC-6 5v,30mA,RESET		1		Pushbutton Switch		Switch				2		1.8		6.7		3.6		13.4		277777.777777778		74626.8656716418

		12		FS		FP-108EX,220V,14W,6.75x5.9x1.5in		1		Axial-Flow Fan		Fan				1		1		3		1		3		1000000		333333.333333333

		13		C1,2		47nf,400V,CL21-47n.J-400V		2		Polyster-Radial		Capacitor				10		0.064		0.24		1.28		4.8		781250		208333.333333333

		14		R		470,0.25W,+-5%,RJ14		1		Metal Film		Resistor				10		0.07		0.4		0.7		4		1428571.42857143		250000

		15		Connections		Single connections		76		Soldered connections		Connections				1		0.0091		0.031		0.6916		2.356		1445922.49855408		424448.217317487

		16		Connections		Clamped to chassis with a nut&bolt		4				Connections				1		0.00064		0.0029		0.00256		0.0116		390625000		86206896.5517242

																										GM:MTTF		ML:MTTF

																						16.74996		60.2211		59701.6351083824		16605.4754894879





BASE BOARD-JMM07

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: BASE BOARD - JMM07000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

		1		R1,3		220,0.25W,+-5%,RJ14		2		Metal Film		Resistor				10		0.07		0.4		1.4		8		714285.714285714		125000

		2		R2,4		330,0.25W,+-5%,RJ14		2		Metal Film		Resistor				10		0.07		0.4		1.4		8		714285.714285714		125000

		3		R5,7,9,10		1K,0.25W,+-5%,RJ14		4		Metal Film		Resistor				10		0.07		0.4		2.8		16		357142.857142857		62500

		4		R8		2.2K,0.25W,+-5%,RJ14		1		Metal Film		Resistor				10		0.07		0.4		0.7		4		1428571.42857143		250000

		5		R		470,0.25W,+-5%,RJ14		1		Metal Film		Resistor				10		0.07		0.4		0.7		4		1428571.42857143		250000

		6		RP2,3		1K,RN 8R A 102 G P		2		Array,SIP,8Res		Resistor				10		0.038		0.26		0.76		5.2		1315789.47368421		192307.692307692

		7		RP1,4,5,6,7		2.2K, RN 8R A 222 G P		5		Array,SIP,8Res		Resistor				10		0.038		0.26		1.9		13		526315.789473684		76923.0769230769

		8		C1,3,5,7,9,11		100n,50V,CC42-104-F-20-B-500		6		Ceramic-Multilayer-Axial		Capacitor				10		0.064		0.24		3.84		14.4		260416.666666667		69444.4444444445

		9		C6,8		47u,25V,CA417-M-47uf-25V		2		Tantalum-Radial		Capacitor				10		0.037		0.11		0.74		2.2		1351351.35135135		454545.454545455

		10		C2,4,10,12		100u,16V,CA30-100uf-16V		4		Tantalum-Axial		Capacitor				10		0.037		0.11		1.48		4.4		675675.675675676		227272.727272727

		11		C		1000p,50V,CC4-0805-CG-102F-630		1		Ceramic-Monolithic-Radial		Capacitor				10		0.064		0.24		0.64		2.4		1562500		416666.666666667

		12		DY1		CZJA20T-01		1		PIN-20Pin Connector		Connector				1		0.26		1		0.26		1		3846153.84615385		1000000

		13		XP1-8		ZJA149J2K		8		Socket-149 PIN Connector		Connector				1		0.26		1		2.08		8		480769.230769231		125000

		14		PCB		Four layer PCB		1				Connections				1		3.4748		13.4028		3.4748		13.4028		287786.347415679		74611.2752559167

		15		Connections		Single connections		57				Connections				1		0.0091		0.031		0.5187		1.767		1927896.66473877		565930.956423316

																										GM:MTTF		ML:MTTF

																						22.6935		105.7698		44065.4813052195		9454.4945721747





MAIN COMPUTER CABLING-JMM08000

		

										PROJECT: ESTIMATION OF THE RELIABILITY OF THE DELTA SYSTEM

										SUB-PROJECT: MTTF ESTIMATION

										SYSTEM: DELTA

										SUBSYSTEM: DELTA-1

										SECTION: MFCD-JM

										SUB-SECTION: MAIN COMPUTER-JMM

										MODULE: MAIN COMPUTER CABLING - JMM08000

		No.		Label		Name/Code		Qty		Description		TYPE		Package		Pi-q		lambda-gm		lambda-ml		GM:Lambda		ML:Lambda		GM:MTTF		ML:MTTF

																1		1		1		0		0		0		0

																						0		0		0		0

																						0		0		0		0






