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This paper will present recent research on the use of spread spectrum techniques in the design of passive, wireless SAW devices used as a sensor platform or for tagging.  SAW wireless, passive sensors are remotely interrogated and then send back the coded information that contains data related to a given measurand.  By using spread spectrum techniques, the SAW device is coded for identification and can be used in a multi sensor environment or for tagging. 

The paper will discuss the concept of orthogonal frequency coding (OFC) and code division multiple access which uses spread spectrum techniques for encoding the SAW device using acoustic structures.  The basic theoretical concepts using communication theory and correlation techniques will provide the foundation for the device embodiment.  


The basic operation and methods for implementing the OFC structure into a SAW device will be presented.   One embodiment of a SAW temperature sensor using a differential, reflective coded device will be discussed.  The differential delay is used as a technique for obtaining the measurand information from the received signal without requiring device calibration.  A first order analysis will explain the basic device operational parameters.

Prototype research devices tested at 250 MHz have been fabricated and tested.  An overview of the design and analysis of the devices will be shown.  Experimental data of device performance has been obtained and will be compared to theoretical predictions based on a coupling-of-modes SAW model.  The agreement between theory and simulations will be shown to be extremely good.  


A measured SAW sensor device will demonstrate the wireless transmission of temperature data.  Unlike most semiconductor devices, the SAW device can operate from cryogenic to high temperatures. As an example, temperature measurements from cryogenic to a 100 oC will be shown.  

By a change in embodiment, it will be shown that temperature effects can be eliminated and then other measurands can be detected with proper film application for gases or chemicals.  The sensor approach using spread spectrum techniques and various sensor substrates allows for a wide range of possible gas, bio or chemical sensor embodiments to be developed. 


The proposed method for the interrogation and receiving system using a software radio approach will provide preliminary data.  A discussion of results, future research, and challenges will be provided.
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