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ABSTRACT

Symbolic AC Sensitivity Analysis for Analog Design

ABSTRACT

GRASS (graph reduction analog symbolic simulator) adopted a graph reduction
approach based on a set of graph reduction rules developed recently. A Binary Decision
Diagram (BDD) is used in the implementation of the symbolic circuit simulator. Comparing
to other symbolic simulators, GRASS has advantages of analyzing larger analog circuits and
one-to-one mapping from the circuit parameters to the GRASS symbols. The sensitivity
information can be obtained easily and implemented to analog design.

The thesis is organized as follows. A brief introduction to symbolic analysis is in
Chapterl. The graph reduction rules and the implementation of GRASS are presented in
Chapter 2. The concept of sensitivity and details of computing AC sensitivity on GRASS are
described in Chapter 3. Experimental results are reported and basic implements of sensitivity

are discussed in Chapter 4. Conclusions and future work are reported in Chapter 5.

Keywords: AC Sensitivity, Binary Decision Diagram, Graph Reduction, Symbolic Analysis
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Fig.12 A circuit for computing sensitivity
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Fig.20 Symbolic Decision Diagram for sensitivity analysis
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5) V_Symbol L

P[i] =V_Symbol * p1[i - 1] * signl + pO[i] * sign0;
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Fig. 25 Active RC Filter
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og HAT25

Fig.29 Ha725 amplifier
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Fig.30 Small Signal Model for #@741 ~ uai25

1 2
#Edge #Edge lump
#Node #Symb

2

Table.2 circuit information

#Edge #Edge_lump #Node #Symb
RC Filter 23 22 11 17
Bandpass Filterl | 29 29 14 25
Bandpass Filterl | 72 68 33 54
uaral 160 103 24 81
uar2s 166 120 31 81

2 24 GRASS HSpice
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Spice
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Fig.31 Amplitude Frequency Response
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Fig.39 Frequency Response and Sensitivity information for Active AC Filter
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Fig.41 Amplitude Frequency Response and Sensitivity information for BandPass Filter
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GRASS

3 GRASS

Hspice

1000
HSpice

Tablet.3 Comparison of Numerical Analysis between GRASS and HSpice

Construction Evaluate HSpice-2005 Evaluate of dN(s)/dp
of GRDD of H(s) (ac-analysis) and dD(s)/dp

RC Filter 0.06s 0.002s 0.06s 0.002s

Bandpass Filterl | 0.05s 0.004s 0.08s 0.004s

Bandpass Filter2 | 0.13s 0.007s 0.08s 0.006s

uaral 5.9s 0.03s 0.16s 0.03s

uar2s 29.25s 0.05s 0.2s 0.03s

4.3
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(Admittance)
(Resistance)
(Voltage control voltage source, VCVS)
(Current control voltage source, CCVS)
(Voltage control current source, VCCS)
(Current control current source, CCCS)
(Nullor)
(Nullator)
(Norator)
(incidence matrix)

(reduced incidence matrix)
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