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ABSTRACT

In this paper, we suggest an architecture of DS/CDMA tranceiver composed of one pilot channel used as refer-
ence and multiple traffic channels. The pilot channel-an unmodulated PN code-is used as the reference signal for
synchronization of PN code and data demodulation. The coherent demodulation architecture is also exploited
for the reverse link as well as for the forward link. Here are the characteristics of the suggested DS/CDMA system.
First, we suggest an interlaced quadrature spreading(IQS) method. In this method, the PN code for I-phase 1st
channel is used for Q-phase 2nd channels and the PN code for Q-phase Ist channel is used for I-phase 2nd chan-
nel, and so on-which is quite different from the existing spreading schemes of DS/CDMA systems, such as IS-95
digital CDMA cellular or W-CDMA for PCS. By doing IQS spreading, we can drastically reduce the zero crossing
rate of the RF signals. Second, we introduce an adaptive threshold setting for the synchronization of PN code, an
initial acquisition method that uses a single PN code generator and reduces the acquisition time by a half compared
the existing ones, and exploit the state machines to reduce the reacquisition time. Third, various kinds of functions,
such as automatic frequency control(AFC), automatic level control(ALC), bit-error-rate(BER) estimator, and spec-
tral shaping for reducing the adjacent channel interference, are introduced to improve the system performance.
Fourth, we designed and implemented the DS/CDMA MODEM to be used for variable transmission rate applications
-from 16Kbps to 1.024Mbps.

We developed and confirmed the DS/CDMA MODEM architecture through mathematical analysis and various
kind of simulations. The ASIC design was done using VHDL coding and synthesis. To cope with several different
kinds of applications, we developed transmitter and receiver ASICs separately. While a single transmitter or re-
ceiver ASIC contains three channels (one for the pilot and the others for the traffic channels), by combining several
transmitter ASICs, we can expand the number of channels up to 64. The ASICs are now under use for

implementing a line-of-sight (LOS) radio equipment.
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Fig. 1 Transmitter Architecture of DS/CDMA MODEM.
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Fig. 4 Conceputal Block Diagram of DS/CDMA Demodu-
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Fig. 11 BER performances of Coherent-BPSK, 1S-95 DS/
CDMA and 1QS DS/CDMA MODEMs.
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