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SYNOPSIS 
Present day high-speed/high-frequency interconnects fall within the 
realm of radio frequency integrated circuits. These circuits generate 
strong electromagnetic interference (EMI) in signal transmission. 
Furthermore, if these circuits operate in the same EM environment, 
they are prone to mutual interference. It is therefore important to 
study EMI effects and suggest effective suppression mechanisms.  
   Transmission line is the backbone of any RF integrated circuit 
(IC) which use some sort of parallel or serial signals that are run at 
high speeds from a transmitter to a receiver, at the IC, package, or 
PCB levels. Proper selection of transmission lines will determine 
insertion loss, time delay, impedance levels, crosstalk, and 
radiation from discontinuities. Some of the conventional 
transmission lines used in high-speed layouts are stripline, 
microstrip line, and embedded microstrip line. This talk will first 
present characteristics of these conventional transmission lines and 
then list their advantages and disadvantages. Next, characteristics 
of several newer transmission lines for application in high 
speed/high frequency integrated circuit development will be 
presented. These transmission lines include inverted microstrip, 
suspended microstrip, recessed ground microstrip, micromachined 
microstrip, coplanar waveguide, suspended substrate line, 
suspended integrated substrate line, MEMS coaxial line, and non-
radiative dielectric integrated guide. Characteristics of each of these 
transmission line in terms of loss, cross talk and radiation will then 
be described. Furthermore, some of the commonly used shielding 
suppression methods will also be briefly presented.  
   Finally, the talk will conclude by discussing practical RF circuit 
development of novel components using the newer transmission 
lines. The components include filters, mixers, and complete 
transceivers based on EM compatibility that minimizes mutual 
interference and ensures stability of signal transmission. 
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