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“RF Front-Ends for Multi-Mode, Multi-Band Cellular Phones”
IEEE MTT/AP Orlando Chapter Meeting

DATE/TIME: Friday, February 27, 2009, 4:00 PM
                  SPEAKER: Clemens Ruppel, EPCOS AG

ABSTRACT:


Besides performance and cost, miniaturization is of paramount importance for the design of cellular phones. This is much more true for future multi-standard, multi-band cellular phones which have to cover an increasing number of wireless standards such as GSM, CDMA, WCDMA, 3GPP LTE, WiMAX and even MIMO WiMAX and MIMO LTE at up to 25 frequency bands, including connectivity systems like WLAN IEEE 802.11 a/b/g and Bluetooth, and support navigation systems like GPS and Galileo. Cellular systems worldwide are reaching maturity, especially the GSM system, accounting together with the WCDMA system for more than 85% of global (cellular) sales in 2008. At the introduction of GSM, only the 900 MHz band was used; a few years later, the DCS band at 1.8 GHz was added. In Europe and Asia, these are still the bands occupied. In the U.S., the GSM system gained interest after the PCS band at 1900 MHz became available. Triple-band GSM phones can be considered the first single-system global phones. Today, with the addition of the 850 MHz band in the U.S., the GSM system spans over four bands. In response to consumers asking for higher data rates, the GSM system expanded toward General Packet Radio Service (GPRS) and recently to enhanced data rate for GSM evolution (EDGE). Next to the GSM system, the 3-GPP committee has defined the Universal Mobile Telephone System (UMTS) as a global standard able to deliver data rates exceeding the GSM-EDGE standard by a factor of three. Upcoming high-end multi-mode, multi-band cellular phones will provide operation in several WCDMA bands. The bands of operation depend on the regions, as not all bands assigned for WCDMA are available all over the world. For advanced WCDMA cellular phones three different frequency bands will be implemented typically. Thus, advanced cellular phones will operate in two different modes and will cover up to seven different frequency bands.


This presentation will start with a short discussion of SiP versus SoC for the radio of cellular phones. Next the talk will focus on front-end architec​tures of modern multi-mode, multi-band cellular phones and will discuss the requirements on RF filtering in such applications. Special focus will be on dual mode (GSM and WCDMA) cellular phones with four GSM and three WCDMA bands. Different partitionings of the RF front-ends for multi-mode, multi-band cellular phones will discussed, which yield technically equivalent system solutions. Reuse of existing GSM subsystems can lead to shorter time-to-market, but either increases the component count, the complexity, and/or the cost of the system. Combining the requirements given by GSM and WCDMA specifications may result in using the same Rx filter twice - for GSM and WCDMA – and may eliminate the need for interstage Rx filters. Accounting for GSM blocking specifications and adding balun functionality to the Rx filter of the duplexer, facilitates the elimination of interstage filters. Thus filter count and complexity for QB GSM + TB WCDMA front-end module could be reduced. Several RF front-end modules/building blocks will be presented.
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Clemens C.W. Ruppel was born in Munich, Germany, in 1952. In 1978 he received the Diploma in mathematics from the Ludwig-Maximilians University of Munich, Germany. Afterwards he has participated in research projects, solving mathematical problems related to bio chemistry and power plant safety. In 1981 he joined the micro-acoustics research group at Siemens AG as a doctorate student. In 1986 he received his PhD degree for works on the design of surface acoustic waves (SAW) filters from the Technical University of Vienna, Austria. In 1984, he became member of the micro-acoustics group at the Corporate Research and Development of Siemens AG in Munich. In 1990, he became Group Manager. In 2001, he joined the EPCOS AG. Since 1991, he has been a member of the Technical Program Committee of the IEEE Ultrasonics Symposium, and since 1997 of the IEEE Frequency Control Symposium. In addition he has been a TPC member of the International Microwave Symposium, Radio and Wireless Symposium, European Microwave Week, Electronic Components and Technology Conference, etc. In 2000 he has become an elected member of the IEEE UFFC AdCom, 2003 to 2005 he has been VP Ultrasonics of IEEE UFFC. He has been General CoChair for the IEEE Ultrasonics Symposium 2002. In 2002 he became chair of the Technical Committee MTT-2 ("Microwave Acoustics"). He has been a voting member of IEEE 802.11a/b. Since 2001 he has been a member of DKE K 642 and IEC TC 49 "Piezoelectric and dielectric devices for frequency control and selection".


His research interests include all SAW related subjects, especially the design of bandpass filters, dispersive transducers, low-loss filters, and mathematical procedures and algorithms needed for the design and simulation of SAW devices.  He is author/co-author of more than 70 papers (including 10 invited papers) on the design and simulation of SAW filters, and sensors based on SAW devices. He has been editor of two books "Advances in Surface Acoustic Wave Technology, Systems and Applications, Volume 1&2".
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