Given the z parameters of a two port circuit, we want to find the h parameters of the circuit.

For a two port network, there are four terminal variables.

There are different ways to combine the four variables.

For example, we can relate them in terms of z parameters.

These two equations use h parameters.

Because the two sets of equations describe the same circuit, one set of parameters can be derived from the other.

Here we are interested in deriving the h parameters from the z parameters.

Let’s look at the relationship between the equations.

We can label the equations first.

Look at equation 3.

We have 3 variables: V1, I1, and V2.

In equation 1 we have V1, I1, and I2.

So here, we need to get rid of I2, so I’ll write I2 as a function of V1 and I1.
From equation 2 we can write I2 as an equation of I1 and V2, and we can substitute this into equation 1.

Let’s start with equation 2.

From equation 2, I2 should be [equation]. This is equation 5.

If we substitute equation 5 into equation 1, [equations].

Here we can rearrange the equation so it is in a similar format with equation 3.

V1 should be a function of I1 and V2.

Let’s collect the coefficients for I1.

[equations]

We call this equation 6.

Now we can see that equation 6 is in the same format as equation 3, so we can compare them to each other.

H11 should be the coefficient of I1.

[equations]

So H12 is the coefficient of V2.

We just derived the two H parameters from the Z parameters.

Let’s keep working on equation 4.

Equation 4 is a function of I2, I1, and V2.

Equation 2 is also a function V2, I1, and I2, so we only need to rearrange equation 2.

We put I2 at the left hand side of the equation.

[equations]

That is equation 7.

So if we look at equations 4 and 7, we can compare the coefficients of I1 and V2.

That should be H21.

[equations]

H22 is the coefficient of V2.

We can derive the H parameters from the Z parameters.

Let’s work on the circuit given in this problem.

[equations]

Note that our unit is kΩ, which should be converted to Ohms.

We have 8.20 x 10^-5 siemens, which is 1/Ω. 

