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ABSTRACT : We extracted electrical parameters and analyzed noise characteristics of a MCM-L
BGA module in this paper. In order to make a MCM-L module of a pentium chip and four 64K X
18bit Burst SRAM bare chips we routed the 50mm X50mm 8 layers MCM-L substrate according to the
design rule of line width/pitch = 100m/250um. For the electrical parameters, we divided -circuit
elements into the components of conductor types which are wires, via holes, BGA balls etc. we
analyzed the electrical characteristics of the MCM-L BGA module with the simulation tools of SPICE
and XNS. We have found that the pentium chip module has 6pF of capacitance, 25nH of inductance
and 652 of characteristic impedance on the avarage. The simulation analysis has shown that the
average signal delay was 0.5ns and the maximum crosstalk noise was 281mV. We realized that the

MCM-L module was adequate for a high speed module of requiring the signal delay of less than 1ns.
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Table 1. TCP Pentium chip module routing result
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Fig. 3 Routed MCM-L BGA substrate
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Table 2. Basic circuit elements electrical parameters

Basic circuit elements Inductance (nH) Capacitance (pF)

a. embedded 10.175 1.420 0.431 [ 2.818 —0.405 —0.029]
microstrip line [1.420 10.175 1.419} —0.405 2.894 —0.405
(3-Tines) 0.431 1.419 10.137 | —0.029 —0.405 2.818 |

b, offset strip i 9.161 0.710 0.067 [ 3.306 —0.258 —0.004]
o7sel ST ARE [0.710 9.104 0.710 0.9258 2.804  —0.405
(3-lines) 0.067 0.710 9.158 | —0.004 —0.258 3.312 |

c. Via hole

. 0.025, 0.075, 0.175 0.02, 0.06, 0.14

(100,300,700um Via)

d. BGA ball )

0.300 0.025
(800/m Ball)
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Table 3. Total capacitance and inductance #A-9 | Zolm)| L )| C F) |delay(ns)
per net U9-Ul | 3575 14.78 425 0.79
Neiol | EA5F R U9-U2 | 5663 | 2140 7.06 1.23
Nete] & | CorCm ) D Zo(2) U9-U3 | 3434 | 14.309 3.18 0.68
+
| orCm fpl) | Lo'lm (nfD) | U9-U4 | 5583 | 2256 6.40 1.20
HA3 | 14940 | 17.14+0.094 | 5853+0.292 | 5842 090100 | 26.45 Y P 0.99
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