Wireless Local Area Network Lab 4 Couplers and Power Dividers

Objective: Design, build, and test a 3 dB power divider

Note:  Each lab group should submit ONE design to be milled.


Equipment:
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HP8510C Network Analyzer  


Circuit board holder and TRL calibration kit centered at 2.5 GHz

Parts:


Approximately 2”x3” piece of GIL1000 .030 laminate
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Week 1: Design, Simulation, Preparation for Milling:

1. Design a 3dB T-power splitter as described in the text for a frequency of 2.5 GHz.  The input line is 50 ohms.

2. Design Quarter-wave Matching Sections for the output ports

Design two quarter-wave matching sections for the output ports.  Use the top output port for 2.4 GHz, and the bottom for 2.6 GHz.  

3. Implement and test your design in ADS.  

a. Note that even though the design of the power splitter has 100 ohm lines, then length of these lines can be ZERO.  You will not need to mill any 100 ohm lines.

b. Verify that it is a 3dB splitter at 2.4 and 2.6 GHz (S12,S21,S13,S31, etc)

c. Verify that it is matched on all ports (S11, S22,S33)
d. Save your data from ADS on a disk, so you can compare it with measured values.
4. Layout Size Constraints:  

a. Distance between output ports: Adjust the distance between the output ports so that it can be held in the circuit board holder.  When using this circuit with the test holder, the centers of the output lines need to be 2.54 cm (1000 mil= 1 inch) apart.  Make sure that your circuit conforms to this separation so that you can match one output port while finding the S-parameters for the other port using the network analyzer. 

b. Add length of THRU/2 (+ a little bit, 20-40 mils) to each input and output line.

c. The total length of the circuit should not exceed 6.096 cm (2400 mils).  This is the maximum amount the test holder can be opened while still being able to place a circuit inside of it.

d. Verify the layout on ADS.  Adjust the lengths, sizes, etc. as needed.

5. Prepare your file for milling

a. Save your layout to a disk as an HPGL file(see TUTORIALS). 

b. Make a sketch of the dimensions and shape of your circuit.  

c. Turn in one disk per group with the file to be milled along with the sketch and dimensions of the circuit.  Make sure that the disk and sketch are well labeled.  A yellow envelope is in the black boxes outside Dr. Furse's door for circuits to be milled.  

Week 2: Measure your circuit:

1. Attach the circuit board holder to the network analyzer and perform a TRL calibration.

2. Attach your circuit to the holder.  Match the “loose” port.

3. View the S parameters on the Network analyzer.  Verify that you have a 3dB splitter that is matched on all ports.  

Analysis and Write up:

1. Plot your network analyzer results against your ADS results on the same graph.  See the tutorials on the web for network analyzer data plotting.  

2. Draw conclusions:  How well matched are all of your ports?  Was the power divided as expected?  What losses were observed?  (Where did this power go?)  Was the power divided as expected for the 20 dB coupler?
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Note: Output arms must be 1” apart to fit in circuit board holder.
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