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Abstract

This paper examined the geometrical variables of microstrip to control the characteristic
impedance of MCM interconnect and also with respect to the practical requirements, evaluated the
critical lengths for attenuation, propagation delay, and crosstalk at 500 MHz frequency compared to
at 50 MHz frequency. With the illustration of each MCM-L and MCM-D interconnect having 50
characteristic impedance, it was revealed that the most important geometrical variables to control
the characteristic impedance of microstrip are eventually dielectric thickness and line width. In
particular, the dielectric thickness of MCM-D interconnect must be controlled with tolerance below
2 m. It is clear that the attenuation does not give rise to signal distortion in the range of up to 500
MHz frequency for both MCM-L and MCM-D interconnects. However, the propagation delay is so
significant that both MCM-L and MCM-D interconnects should be matched with load at the 500
MHz frequency. For the MCM-D interconnect, the crosstalk voltage would not be high to generate
the wrong signal on the neighboring line at 500 MHz frequency, but the MCM-L interconnect could
not be used due to severe crosstalk. Eventually, it is clear that the transmission line behavior must
be studied for the design of MCM substrate at the 500 MHz frequency.
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Table 1. The specifications of typical micro-
strips for MCM-L and MCM-D.
MCM-L MCM-D
material Cu Cu
w 100 #m 50 yum
Trace
S 100 gm 40 p#m
t 12 pm 3 #m
] _ | material(e,) | BT-Resin(4.7) BCB(2.7)
Dielectric
h 200 4m 14 ¢m
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Table 2. The electrical requirements of inter-
connects.
Criteria
Attenuation -2 dB
Return Loss -20 dB
Crosstalk -20 dB
Delay time 0.5 tr (rising time)
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Table 3. The reflection coefficients and return

losses for MCM interconnects sug-
gested in Table 1.
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Table 4. Examples of MCM interconnects

satisfying Zo = 502.

MCM-L MCM-D
he (#m) Wo (#m) | ho (£m) wo (#m)
50 7 5 11
75 120 7 16
100 165 10 235
125 210 14 33.8
150 255 20 49.3
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Table 5. The attenuation and critical length of
interconnect satisfying Zo = 5002.

MCM-L MCM-D
150 ac 1.99 dB/m | 7.86 dB/m
MHz | critical length 100 cm 254 cm
1500 @ 6.29 dB/m { 24.85 dB/m
MHz | critical length 31.8 cm 8.0 cm
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Table 6. The critical lengths satisfying Tq <
05 t- and needing the transmission

line model.
MCM-L MCM-D
50 MHz | 500 MHz | 50 MHz {500 MHz
Delay 138 cm | 14 cem | 183 cm | 1.8 cm
Transmission| 111 cm | 11 c¢m | 146 cm | 15 cm
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Table 7. The parasitic parameters of MCM
interconnects satisfying Zo = 5082.
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Fig. 5. The result of crosstalk in the case of
MCM-L interconnects at 50 MHz frequency.
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