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DRAM

1 3.8 5.2
14 0.7
VS DRAM
A Z
Design rules(um) 0.18 0.18
Front-end Wafer Size(inch) 8 8
Number of masks(Units) 20-25 15-18
Wafer Cost($) 1280 1120
Die Size(mm2) 39 38
Gross Die(Units) 780 890
Front-end Yield 76% 76%
Net Die at Front-end(Units)] 593 676
Cost/Die at Front-end($) 2.2 1.7
Assembly Assembly Cost/Die($) 0.5 0.4
Assembly Cost($) 296 271
Assembly Yield 98% 98%
Net Die at Assembly(Units) 581 663
Test Test Cost/Die(3) 0.9 0.7
Test Cost($) 523 464
Test Yield 95% 95%
Net Die at Test(Units) 552 630
Others Others Cost/Die($) 0.2 0.1
(Marketing Packing Others Cost($) 110 63
Shipment) Others Yield 99% 99%
Net Die at Others(Units) 546 623
Breakeven($) Total Cost($) 2210 1918
Good Die/Wafer(Units) 546 623
Final Yield 70% 70%
Diret Cost/Die($) 4.0 3.1
Overhead($) 1.2 0.7
52 3.8
DRAM
Yield
OVERHEAD
Yield

12
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Kline, 1990

Constant, 1973
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(Brooks, 1994)
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Allen, 1988
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FIGURE 1. Graph Showing That the More Numerous Were
the R&D Functions, up to Four, Performed by Ph.D.’s and
Assistant Scientists in Development-oriented and Research-
oriented Laboratories, the Higher Was Their Scientific or
Technical Contribution as Judged by Colleagues; Engineers
Did Best When They Had Five R&D Functions
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