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Basic Concepts

Space Mapping (SM) is a powerful tool for circuit design and optimization

two model types are usually defined in the SM: a “coarse” model, typically an empirical model, and a “fine” model, typically a full wave electromagnetic simulator
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Generalized Space Mapping (GSM)
GSM is a comprehensive framework to engineering device modeling

GSM exploits the Space Mapping (SM), the Frequency Space Mapping (FSM) and the Multiple Space Mapping (MSM) concepts to build a new engineering device modeling framework

two cases are considered: the basic Space Mapping Super Model (SMSM) concept and the Frequency-Space Mapping Super Model (FSMSM) concept
[image: image1.wmf]Space Mapping Super Model (SMSM)
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Frequency-Space Mapping Super Model (FSMSM)

Multiple Space Mapping (MSM) Concept
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MSM for different responses

Multiple Space Mapping (MSM) Concept
MSM for different frequency ranges
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Mathematical Formulation for GSM

the kth mapping targeting the sub-response 
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or the response R in the kth frequency sub-range is given by
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or, in matrix form, assuming a linear mapping,
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the mapping parameters 
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 can be evaluated, directly or indirectly, by solving the optimization problem


[image: image8.wmf]T

T

m

T

T

e

e

e

 

,

t

s

,

B

,

c

]

[

2

1

,

k

k

k

min

k

k

k

k

k

k

L

d

s


where m is the number of base points selected in the fine model space and 
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 is an error vector given by
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an important variation of the mapping is to use the inverse of the frequency variable (which is proportional to the wavelength) instead of the frequency itself

An Implementation of SMSM and FSMSM

the SMSM for the kth mapping can be evaluated through the following steps

choose a set of m base points 
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for each base point 
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in the coarse model space can be obtained by solving a parameter extraction problem

the kth mapping parameters 
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 can then be evaluated by least-squares 
in FSMSM we evaluate 
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considering 
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FSMSM for Microstrip Right Angle Bend
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the fine model is analyzed by Sonnet’s em and the “coarse” model is Jansen empirical model
the fine model parameters are given by
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the coarse model parameters are given by
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FSMSM for the Right Angle Bend
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(before applying SMSM or FSMSM)
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MSM-FSMSM for the Right Angle Bend

the error in (S11( and (S21( before applying MSM-FSMSM
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the error in (S11( and (S21( after applying MSM-FSMSM
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Conclusions

we introduce a comprehensive framework called Generalized Space Mapping (GSM) to engineering device modeling

In GSM we utilize a few relevant full-wave EM simulations to match the responses of the fine model and the coarse model over a designable region of parameters and frequency

GSM generalizes the Space Mapping (SM), the Frequency Space Mapping (FSM) and the Multiple Space Mapping (MSM) concepts to build a new engineering device modeling framework

two fundamental concepts are presented:  one is a basic Space Mapping Super Model (SMSM) and the other is a basic Frequency-Space Mapping Super Model (FSMSM)

MSM can be combined with SMSM and FSMSM to provide a powerful and reliable modeling tool for microwave devices

more research is being carried out to efficiently evaluate the mappings defined in GSM and to apply the generic GSM concept to enhance the accuracy of microwave circuits
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