Proposal of a New Landing Area for SAW RF Filters in Wireless Applications Ensuring Precisely Predictable Filter Characteristics
Horst Bilzer, F. Maximilian Pitschi’, Jurgen E. Kiwitt’, Karl C. Wagner’, and Wolfgang Menzel

Microwave Techniques, University of Ulm, D-89069 Ulm, Germany, bilzer@mwt.e-technik.uni-ulm.de, wolfgang.menzel@ieee.org, http://mwt.e-technik.uni-ulm.de
"EPCOS AG, Munich, Germany, http://www.epcos.com

- I’ T e i

Motivation for an accurate SAW RF filter measurement

Approach
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* Development of simulation method

 Existing serious problems in the prediction of SAW REF filter
performance in the application
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« Characterization of parasitic effects in the system

inselrtion Ipss in IdB
N
()

L f
4 w (/4
| ‘r \\U b ||
N\

30}
* Development of up to 40 phones per company per Va * Design of modularily-combinable, optimized parts . oot
. . . 401 u
year for the world market Coax-to-microstrip  Multilayer PCB of test PCBs Simulation
transition with ground vias 5ob— | | | |
 Exact prediction of SAW REF filter characteristics during development  Design of a new landing area for application PCBs T equacyinotz
and in the application promoted by research results lustration of @ ypical test environment for SAWRF fiters with identical electromagnetic properties Insertion loss of a packaged SAW RF filter

in the test environment.

Optimization of parts of test PCBs Optimization Goals

* Minimal reflections
» Reduced stripline and transition discontinuities
» Reduced parasitic inductance in ground path

Parasitic effects in test environment * Discontinuities in the signal paths
 Crosstalk in PCB and package

 Parasitic inductance in the ground path

» Minimal feed-through or cross-talk
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Simulation results of two different test PCBs. Comparison of measured insertion loss of identical Signal paths inside a test setup consisting of PCB,
packaged filters on two different test-setups package and chip.

Simulation results of different coax-to-microstrip transitions. Perspective view of optimized landing area. Optimized layout of test PCBs.
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New landing area design for the application Summary . | pfpﬁ@;ﬁ‘on cs
Very thin top dielectric layer and second dielectric layer * A new concept for measurement & 20| -
force modified design of the landing area for SAW RF environments for SAW RF filter testing £
filters in the application. has been shown. 2
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Significant changes ensure equivalent electrical * An optimized landing area design for ]
characteristic in the application as in test environment: the application has been developed N frequency in GHz
educed | B0 () microstio | showing identical electrical properties o
« Reduced line wi or microstrip line : o 1l
P as the test environment. 310
 Cut-out areas in the top ground layer below Magnitude of the electric field. o | | 2 -1
soldering pads 2 4 * That optimized landing area design < -20}
» Carefully positioned, sufficiently numbered B allows to yield same performance of the E’:
ground vias | O component as specified on the test a
Magnitude of the electric field in the application PCB.\ o O O enV|r0nment 1.65 1.7 1.75 f:égu;ﬁ?:g in1(.39Hz1.95 2 2.05
= 2 Comparison of simulated insertion loss of identical

Current density. filters on optimized test and new application PCB.



