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Design Technology of Thin Film Multi-Layered Multi-Chip Module Circuits
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Synopsis

This paper describes the details of design technology for multi-chip modules (MCM) with copper / polyimide—based thin

film multi-layered circuits, which have attracted a lot of interest for packaging systems for high operating frequency,

high density, and high performance VLSIs. Structural modeling, SPICE analysis, and auto-routing were implemented in

producing MCMs with multiple pipelined VLSI chips attached MCM for use in high speed scientific computation.
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Fig.1 Schematic drawing of the MCM model
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Table 1 List of symbols and values used in this calculations
T
Ducm Cu/polyimide multilayer substrate size
Dy’ Total MCM system size
F. Bare chip footprint size
Ne Number of chips in the MCM substrate
Lav Average MCM line length in units of Fc
Luem Interconnection length of MCM
De Bare chip size 10.3mm
Lep Bonding pad length 800 gm
Leip Bonding pad to pad space 500 gm
Pep Bonding pad contact pitch 200 gm
Pwp Wiring pitch of MCM interconnections 50 xm
N: Number of I/0 and Vpp/Vss pads per chip 180
Fout Fan-out number of the chip output drivers 3
Nw Number of interconnection levels on the MCM 2
Ey Utilization efficiency of the MCM interconnection 1.0
Lie TAB interconnection lead length
® TAB cover pattern diameter
K TAB land to land space
R/ Ce On resistance/input capacitance of a minimum-sized Tr 8kQ, 2fF
N Number of output buffer stages 2
Ceap I/0 pad capacitance 0.25pF
Rune/ Cume | MCM interconnection resistance/capacitance per unit length | 2.8 Q/cm, 1.4 pF/cm
Rexe” Cexe Package resistance/capacitance 300 mQ, 1.8nF
Lexe Package interconnection length 20 mm
VameM Propagation speed of waves on the MCM 1.8E10cm/s
Package Package
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Table 2 MCM circuit parameters used in the SPICE simulations
. Rom 20 50 mQ
PWR & GND pin Lo 20 5 00k
Package Package capacitance between |
PWR & GND planes i Creo 1 1.8nF
. Row 20 200 mQ
PWR & GND pad and wire Lo 20 3 50
. Ruia 20— 16 2mQ
PWR & GND Cu via L Lo 20— 16 0.014 nH
Capacitance between PWR & |
Cu/Polyimide GND planes Cucm 1 1.42nF
multilayer substrate | PWR & GND pad and wire ! Ryuw 16 200 mQ
between chip and sub. b Low 16 3.5nH
Cu conductor line E : ii SP/‘;rcnm
(2 gm thick, 25 xm width) C N 3.5 nH/cm
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