0.0.1 Current-Controlled Voltage Source H

VoltageSourceName

Figure 1: H — current-controlled voltage source element.

Form:
Hname N N_ VoltageSourceName Transresistance
Hname N, N_ POLY( D ) VoltageSourceNamey ... VoltageSourceNamep PolynomialCoeffi-

cients
N, is the positive voltage source node.

N_ is the negative voltage source node.

VoltageSourceName is the name of the voltage source the current through which is

the controlling current. The voltage source must be a V element.

Transresistance is the Transresistance of the element.
POLY is the identifier for the polynomial form of the element.
D is the degree of the polynomial. The number of

pairs of controlling nodes must be equal to Degree.
VoltageSourceName; is the name of the voltage source the current through

which is the ith controlling current. The voltage source must be a V element.

PolynomialCoefficients is the set of polynomial coefficients which must be specified
in the standard polynomial coefficient format discussed in the description.

Example:
H1 23141 2.0

Description:

Polynomial expressions can be used with the controlled source elements (E, F, G and H) to
realize nonlinear controlled sources. The specification of the polynomial must be at the end
of the input line and has two forms.

The format for a current-controlled voltage source (the H element) is

POLY(N) VoltageSourceName, ... VoltageSourceNamey Cy C1 Cy C3 ...
where



POLY is the keyword indicating that that a polynomial description follows.
N is the degree of the polynomial.
VoltageSourceName; is the name of the voltage source the current through
which is control current I.
VoltageSourceNamey  is the name of the voltage source the current through
which is control current .
Co C1 ... are the polynomial coefficients.
For these elements the output is calculated as

ouTPUT = ()
+CiVi+...+CnVN
+ON+1VIVI + COng2ViVa+ ...+ Cnaen ViV
+Cont1VaVo + Cony2VoVa + ...+ Congn—1 VoV

+Cn1/2(v—2))+2N VN VN
+Cn12(N—2))+2N+1V1VIVI + Cnyyo(v—2))+aon2V1 Vi V2 (1)
+...+ Cnyev—2y+en+ N1 VIV VY
+CNn1yv—2))+3nV1VaVa + ...+ Cniyov—2))+3n+N—2V1Va Vi
(2)
An example of a current-controlled voltage source is:

H123POLY(2) VINV20.5110.20.30.2

Linear Transresistance Instance

Hname Ny N_ Ncy Nc_ Transresistance

The value of the voltage generator is linearly proportional to the controlling current:

v, = Transresistance v, (3)

POLYnomial Instance

Hname Ny N_ POLY( D) (N¢14+ Nei-) ... (Nept+ Nep—) PolynomialCoefficients
The value of the voltage generator is a polynomial function of the controlling voltages:
Vo :f(icla-“;iciw“icD (4)

where the number of controlling currents is D — the degree of the polynomial specified on
the element line. i.; is the ith controlling current and is the current flowing from the +



terminal to the — terminal in the ith voltage source of name VoltageSourceName.

Notes:
The actual element in FREEDA™is the H element. See H for full documentation.
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