LAB 1
RADIO FREQUENCY AND MICROWAVE CIRCUIT DESIGN

MICROSTRIP TRANSMISSION LINE

1. Introduction
There are many types of transmission line been used in radio frequency and microwave circuit design such as microstrip, specification cables, two-wire cables and guided wave. Microstrip is used for radio frequency and microwave circuit connections developed on printed circuit boards. It is also used to design specific circuits that will function as filters, coupler and power divider. Figure 1 shows the design of a microstrip circuit.
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Figure 1: Design of a microstrip circuit.

By assuming that the thickness of the conducted material is small compared to the thickness of the dielectric material, the impendence characteristic of a circuit is calculated as:
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For A > 1.52
w/h = 8exp(A) / [exp(2A)-2]
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For A < 1.52,
w/h = 
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where;
(r  is the dielectric constant of the printed circuit board.

2. Microstrip Circuit Simulation

Table 1 shows the parameters for printed circuit board. By using these parameters, calculate the microstrip thickness that is required to produce impedance characteristics for 25(, 50( and 100(. Compare the calculated results with the results obtained using ‘Line calculation tool’ in Advanced Design System (ADS) software.
Table 1: Printed circuit board (PCB) parameters
	PCB
	Dielectric Constant
	Conductivity
	Dielectric Thickness
	Metal Thickness

	FR4
	4.5
	4.1x107
	1.8mm
	35(m

	Duroid
	2.5
	5.2x107
	0.7878mm
	35(m

	Rogers 5880
	2.2
	5.88x107
	1.575mm
	35(m


2.1. Using the results obtained from Table 1, simulate the microstrip circuit using ADS simulation (shown in Figure 2). Obtained the characteristics impedance for each circuit by observing S11 (in terms of ‘dB’, magnitude and smith chart) parameter values. Give your comment.
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Figure 2: Example of an ADS simulation Circuit

2.2. Change the conductivity values to 106, 104 and 103. Observe the S21 and S12 parameters, and give your comment.

2.3. Using Optimization Tools, repeat step 2.1.
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