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Prediction of Reliability of PDC CPU board
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Abstract

To predict the reliability of electronic equipment including digital control systems, the data from MIL-HDBK?217 and
Bellcore TR-332 is used. But these data have some weakness that is old or based on inaccurate specification and
environment condition. Each data shows different prediction results because each one has specific failure data and
prediction methods The reliability of Wolsong 1 PDC CPU board was evaluated with various data to identify effects of
different data. The results were analyzed with experienced failure data and vendor data. Through the analysis, it was
demonstrated that the predicted failure rate is sensitive to the selection of data and method.
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- Technology : LSTTL (Low-power Shottky Transistor-Transistor Logic)

- Number of Gates : 8

- Learning : Established (more than 2 years)

- Quality Factor : 10 (default value when unknown)

- Package : Nonhermetic: DIPs, PGA, SMT (default value when unknown)
- Pins : 14

- Power Dissipation : 0.02W

- Thermal Resistance : 28(C1 /W, default value when unknown)
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- Technology Type : Bipolar

- Quality Level : Level I (default value when unknown)
- Number of Gates : 8

- Package Type : Nonhermetic
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ICNo. 0O oo oono
0089  |74S08 Quad 2-input AND Gate 2
0116  |7437 quad 2-input positive NAND gate 2
0133  |SN7406N Hex Inverter 1
0203  [74S133 13-input Positive-NAND Gate 1
0475  |74LS257 Quad 2-line-To-1-line data selector/multiplexer 1
0476  [74LS74 Dual D-type positive-edge-triggered Flip-Flop 5
0545  |MC1489AL Quad line receiver 1
0546 |MC1488L Quad MDTL Line Driver 1
0576  |[74LS04 Hex Inverter 2
0594  [74LS175 Quad D Flip-Flop with Clear 1
0602 |mN602 16-bit Microprocessor 1
0613  [mN613 1/0 Controller 2
0625 |mN625 IC Buss Driver Series 1 SV 2
0627  [mN627 MIC Buss Driver Series 3 1
0629 |mN629 CPU 1/O Transceiver 1
0633  [mN633 Octal Driver 2
0634 |mN634 Octal Memory Transceiver 2
0636 [MN636 10C 1/O Transceiver 1
0640 |mN640 CPU/10C Clock Driver 1
0795 |MOS 4702 Programmable Bit Rate Generator 1
0799  |74LS00 Quad 2-input Positive-NAND 1
0900 [74LS136 Quad 2-input XOR Gate 1
1045  [74S30 8-input NAND Gate 1
1046  |[SN74LS373N  |Octal D-Type Transparent Latch 1
1060 |SN74LS189) (64 bit RAM 4
1075 |[SN74LS241N  |Octal D-type edge-triggered Flip-Flop 1
1080  |74LS240 Outset Buffer And Line Driver 6
1081 |[SN74LS138 Decoder/Demultiplexer 1
1152  |SN74LS32N Quad 2-input OR Gate 2
1253  |SN74LS244N  |Octal Buffer and Line Driver 1
1684 asychronous receiver / transmitter 1
1791 | PROM 1 MN 602 MODT 1
1792 | PROM 2 MN 602 MODT 1
1830  |IM5600CPE PROM made from 100-140 1
- Clock Osc. 8.333MHz Clock Osc. 1
- - Resistors 43
- - Capacitors 73
Etc. - - 1
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IC No. ooooooo ooooooo o0 oood
MIL217 |Bellcore RAC Data OooO (MIL217 |Bellcore |RACData |0 OO |00 O
F FN2 6 0 oo
0089 0.036 |0.062 0.009 2 0.07 0.12 0.02 - -
0116 0.040 [0.068 0.091 2 0.08 0.14 0.18
0133 0.035 |0.063 0.105 1 0.04 0.06 0.11 - -
0203 0.040 |0.062 0.036 1 0.04 0.06 0.04 - -
0475 0.041 |0.068 0.061 1 0.04 0.07 0.06 - -
0476 0.036 |0.063 0.091 5 0.18 0.31 0.45 - -
0576 0.036 |0.063 0.086 2 0.07 0.13 0.17 - -
0594 0.041 |0.064 0.091 1 0.04 0.06 0.09 - -
0602 2.665 [0.045 0.220 1 2.66 0.05 0.22 - -
0613 0.163 |0.047 0.002 2 0.33 0.09 0.00 - -
0629 0.086 |0.046 0.070 1 0.09 0.05 0.07 1.50 10.273
0633 0.101 |0.044 0.032 2 0.20 0.09 0.06 - -
0634 0.086 |0.046 0.070 2 0.17 0.09 0.14 0.08 0.29
0636 0.086 |0.046 0.070 1 0.09 0.05 0.07 - -
0640 0.076  |0.044 0.032 1 0.08 0.04 0.03 - -
0799 0.036 |0.062 0.100 1 0.04 0.06 0.10 - -
0900 0.036 |0.062 0.074 1 0.04 0.06 0.07 - -
1045 0.035 |0.062 0.036 1 0.04 0.06 0.04 - -
1046 0.050 |0.066 0.082 1 0.05 0.07 0.08 - -
1075 0.050 |0.068 0.076 1 0.05 0.07 0.08 - -
1080 0.050 |0.063 0.076 6 0.30 0.38 0.45 - -
1081 0.041 |0.068 0.126 1 0.04 0.07 0.13 - -
1152 0.036  |0.062 0.007 2 0.07 0.12 0.01 - -
1253 0.050 |0.063 0.076 1 0.05 0.06 0.08 - -
resistor  [0.003 |0.003 0.009 43 0.11 0.13 0.37 - -
capacitor [0.002 |0.003 0.007 73 0.16 0.22 0.53 - -
Etc. - - - 1 - - - 0.67 4,57
Total 5.11 2.71 3.66 16.27
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EJ]= Bellcore &HH Burn—in Lab. test
Unit |Device|[Temp.| Load |Device| Unit
Bellcore  |Method | Case 1(M1C1) <1h [No @40C |[@50% |NA NA
217FN2 Method | Case 2(M1C2) >1h [No @40C [@50% |NA NA
Method | Case 3(M1C3) All All All All NA NA
Method Il Case L1(M2L1) |NA No All All Yes NA
Method Il Case L2(M2L2) [No No All All No Yes
Method Il Case L3(M2L3) |NA Yes All All Yes NA
Method Il Case L4(M2L4) |Yes [Yes All All No Yes
Part Count|Method | Case 1(M1C1)
FN2
Bellcore  [Method Il
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