OSA ILLUSTRATIONS

OSA-95-0S-11-R

August 31, 1995

© Optimization Systems Associates Inc. 1995



Summary

Optimization Systems Associates (OSA) was established in 1983 and was incorporated in 1986.
Driven by the microwave/mm-wave industry’s demand OSA has developed user-friendly, state-of -
the-art software design tools for statistical parameter extraction, modeling of devices, yield-driven
simulation, design and optimization of RF, high frequency, high speed, microwave and mm-wave
circuits.

OSA is widely recognized for its visionary research on CAD techniques, as evidenced by our
many publications. We have invested 80 years of cumulative CAD experience in our software, and
it shows. Since 1983, OSA has been serving the microwave industry with state-of-the-art software
solutions, providing one-of-a-kind innovations and impeccable after-sales support.

In 1988, OSA released its first product ROMPE™ - a PC based computer program for FET
parameter extraction. In 1989, OSA announced a UNIX based software system HarPE™ for modeling
and statistical modeling of active microwave devices and parameter extraction from DC, small-signal
and large-signal measurement data. In 1991, OSA released OSA90/hope™: a new general purpose
software system for optimization of high frequency and microwave circuits.

In 1992, OSA announced its ground-breaking product Empipe™: a smart interface between
OSA90/hope™ and Sonnet Software’s em™ for direct circuit design optimization with EM field-level
simulation of microstrip structures. The unique capabilities of Empipe remain unchallenged by other
software vendors.

In 1994, OSA announced the breakthrough concept of Space Mapping™ (SM). SM not only
accelerates the speed of design optimization exploiting EM simulators but also makes it tractable. As
a result, modeling of engineering devices, circuits and systems will reach a level of precision and
computational efficiency previously undreamed of.

The distinctive features of OSA’s software are exemplified in the publications of users of
OSA’s technology and in the publications of OSA authors over the years.

This report illustrates recent applications of OSA’S technology from the key figures of a
number of selected publications which are listed in the references.

For further information:
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Figure 1. Top view of the printed bandpass filter. Parallel
the outermost gaps to increase the coupling. The substrate size is

wide, €, = 9.8, and h = 20 mil.
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Figure 6. Experimental results from the four filter designs: (a) spirals with 2-mil lines and
1-mil gaps; (b) spirals with 3-mil lines and 2-mil gaps; (c) spirals with 4-mil lines and 2-mil
gaps; and (d) same dimensions as (c) except Y-dimension of spirals increased by 0.9 mil.
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Optimization of Microwave Structures using
Time Domain TLM Electromagnetic Simulators
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Figure2 The interaction of OSA90/hope, 3dtlm-pipe, 3dtim-server and mpl-server.
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A bandpass filter in the WR28 rectangular waveguide, Al =0.3556 mm. Using
single precision floating operation, the mesh requires 50K of RAM. The -

optimization goal is:

30.0 to 32.0 GHz step 0.1 GHz
32.5 to 33.5 GHz step 0.1 GHz
34.0 10 36.0 GHz step 0.1 GHz -
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EFFICIENT DESIGN OF RECTANGULAR AND
CIRCULAR WAVEGUIDE COMPONENTS USING
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Figure 1: Structure of large-signal HEMT model.
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Non-linear CAD benchmark

For the latest in our series of CAD reviews, a challenging bipolar amplifier circuit was supplied
to the major rf CAD vendors. An original concern that the results might all prove to be identical
proved far from reality. OSA, Hewlett Packard, Eesof and Compact Software took up the '
challenge and supplied the simulation results here.
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Figure 1: The power amplifier circuit, as supplied to the CAD vendors.
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CAD Review: the 7GHz doubler
circuit

For our latest CAD benchmark, a doubler circuit was supplied to commercial vendors of
non-linear microwave CAD. The results are presented here for simulators from Compact
Software, Hewlett Packard and Optimization Systems Associates.
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Figure 1: Circuit layout for the 7GHz doubler.

50 o
25 : —
- -0.0 // /\\4\\
e /é ’T\\‘ \
Az AVA)
g5/ \ \ ¥
5-100 ¢
125 \
\
-5 &f‘ﬁ \ :
-17.5 '

6.25 65 675 7.0 725 15 . ‘,‘_.'7;75‘ .80
Frequency (GHz) o

Figure 3: Conversion gain results plotied against frequency.
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Microwave Circuit Design Utilizing Efficient Use of Electromagnetic

Modeling of Circuit Elements
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First Pass CAD of Microstrip Filters Cuts Development Time
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