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Abstract

After years of development, wireless communication has become essential for telephony and
data communication. In mobile communication, there are many different standards and systems in
use simultaneously, such as GSM, DECT, PHS, GPRS, WCDMA, CDMA2000. In data
communication, Bluetooth and 802.11 are competing for market acceptance. Therefore, RF circuit
design and applications are wide and extensive. Furthermore, in wired communication, fiber and
high speed copper wired serial links are all fall in RF frequency range. Due to its high added value,
design houses, foundry, and system houses are focus on this sector of semiconductor industry in
order to make high profit margin. However, the testing of RF circuits and systems are not well
developed as design and manufacturing.

Traditionally, RF circuit and system test are achieved in two ways. The first one is to use
specialized instrument to send and receive high quality RF signals to determine the circuit
parameters and go-no-go of the circuits. The disadvantage is the cost overhead. The instrument in
RF range is not only expensive but also very difficult to operate and maintain. It seems that it is
difficult to meet the requirement of low cost mobile hone handset or wireless local area network.
The second type uses the loop back mechanism for the test. The digital data is sent by the
transmitter and received and recovered by the receivers. It checks the bit-error rate (BER) of the
received data to determine the function of the CUT. It has the properties opposite to the first method.
The test equipment cost is low. But, the test time is very long.

In this project, we would like to propose an RF test methodology which take the advantage of
the RF system architectures nowadays. We utile the built-in analog/digital (AD/DA) converters and
digital signal processors (DSP) as the test resources for the test. The DSP is responsible for sending
digital IF signal to the DAC. DAC then coverts the discrete signal into analog signal. After that, it is
up converted into RF band by the RF transmitter module. The RF receiver module receives the RF
signal and down converts it into IF band. The ADC convert it into digital form. Finally, the DSP
collects the received digital signal and use DSP techniques to extract the circuit parameters. The
DSP techniques will be based on the “intrinsic response extraction” we proposed earlier [1-8].
Without the affections of other modules, this technique is able to extract the intrinsic responses. By
this means, the test cost is minimal because the AD/DA converters and DSP modules are built in
already. There is no external RF ATE needed.
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