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Abstract

The contribution describes some problems
which are connected with an application of
theoretical methods. The transformation of
data fields as a result of an output signal
discontinuity and the correction of the time
axis length will be discussed.
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1. Introduction

The theoretical principles of the real switched capacitor
network analysis were published in [1], [2], [3], [4], [5). A
special computer program has been developed for this
analysis. The frequency domain analysis is based on the
theory of generalized transfer functions [5], The inversion
Laplace transformation is used for the time domain
analysis in the special computer program, This idea was
published in connection with a computation of time
domain response [6]. A lot of interesting problems appear
during the development of the computer program. These
problems are connected with an application of numerical
algebraical methods and that of computer properties. Some
of these have considerable influence on the algorithm
strategy and practice employment.

We need to define input signals (typical and user
signals) before the time domain analysis. The circuit
response will result. Many interesting problems rise here.
These following aspects will be discussed:

1) Lengthening, of the time axis due to the output signal
discontinuity. A change of the switching phase is the
cause of this phenomenon.

2) An approximation of the input signal course during one
switching phase.

3) A change of the maximum computation time which is
defined by a user. Finite number of the approximation
points calls out this phenomenon inside one phase.

2. Lengthening of the time axis

The user selects the maximum computation time. The
output signal values will be computed for this time and for
the parameters of the input signal (the output values
vector). The analysed circuit has different topology
structures in different phases. Therefore, this circuit works
with new initial conditions at the beginning of a new
phase. This initial condition is recounted from the final
state of the previous phase (1).

V1(kT") = S12Vz(kT_)

(1)
v;(kT'i— TD = Suv;(kT+ TI) N

where v; and v2 is independent branch variable vector at
the beginning of the new phase (+) or at the end of the
previous phase (-), S12 a Sz1 are transformation matrixes

[1].

We can prove by means of an analysis that these output
signal changes bear upon a phase changes. The output
signal can acquire two function values in one time
moment Fig. 1. We must take into account this during the
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Fig. 1
The output signal discontinuity during phase changes
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vectors and matrixes dimension, We can write
=9, (2}

where 7 is a number of units which extends the time data
field, ¢ is a number of switching phases during the
computation.

This general formula is valid for an arbitrary number of
the switching phases. ~

It is necessary to modify the time data field only. It is
useful to change the input and output program data fieids,
too because the algorithms will be more simple. These
three data fields will have the same length Tab, 1.

phase ist phase 2nd
Input 0 2e-03 | 4e-03 | 7e-03 |10e-03] 10e-03] [7e-03 [ 25¢-03
Time 0 00t | 0,02 | 003 J 0,04 | 0,04 1 0,05 ; 0,06
Output | ¢ 0 0 0 0 1c-04 | 2e-04 | Se-04
Tab. 1

Maodification of the program data fields

3. The approximation of the input
signal course during the one
switching phase.

The changes of the input signals function values inside
the one phase are shown in Tab. I. We must approximate
them for working mathematics models. The approximation
functions can be some elementary signals (functions), e. g.
a unit step, 2 unit impulse, a straight line etc., see Fig. 2.
These approximations are more suitable than others
because the switched capacitor networks analysis is based
on the solving of the linear equations system in operator
form.
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Fig. 2
Input signal approximation inside one phase

The changes of the input signal are small inside the one
phase if the sampling frequency is sufficiently high. The
computer program user will have the possibility to choice
of the approximation functions. The approximate errors
depend on the number of input signal points inside the one
phase, too. In general, this number of the points is
arbitrary  but it has the influence on the other
phenomenons.

4. Change of the maximum
computation time

The user can define the maximum computation time
fmax, too. However, this time will be modified during the
circuit analysis. If .« and graphic screen points number
are known the number of the input signal points will be
computed inside the one phase. The result of this
computation is not the integer. That is why the points
number will be rounded (integer). The maximum
computation time is necessary to recount by means of the
new points inside the one phase. The maximum time
difference is not substantial as far as the points difference
is small, The user can be informed about this fact.

The second reason exists for modifiing of the maximum
computation time. The user need not to agree with the
computation number of points. He can define other one.
Afterwards, the new maximum time t+max must be
computed again.

It is evident that the maximum computation time and
the number of input signal peints (inside one phase) are
influenced reciprocally.

The user can define the sampling signal period 7sam,
the size of the ratio fuam/fin! (Tin/ Tsam) and tmsx . The
input signal frequency (or period) 1is computed
automatically. It can be proved )

p=2le 3)

1
Tsam

where P is the phase number per input signal peried (for
two-phase switching).

We can write

tmlx
nT=p 4

where »#r is number of the output signal period.

The number of points inside the one phase is given

_ N
mp= s )

where ¥ is the number of the screen points.

The maximum and minimum peoints number are
limited.

5. Conclusion

The development of the computer program is not
finished up to this time. New interesting phenomenons are
discovered now. These problems are connected with a
numerical form of the theoretical methods. Some of them
have a substantial influence on the program algorithms,
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We can generalize the described phenomenons on the
multi-phase switched networks.
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