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UNIT I 

 TWO PORT NETWORK THEORY  

 Review of Low frequency parameters: Impedance, Admittance, Hybrid and ABCD 

parameters 

 Different types of interconnection of Two port networks 

 High Frequency parameters 

  Formulation of S parameters 

 Properties of S parameters 

  Reciprocal and lossless Network, Transmission matrix 

  RF behavior of Resistors, Capacitors and Inductors 
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PART_A 

Two Mark Questions with Answer 

1. Mention differences between low frequency and high frequency microwave circuits. 

[April/May-2015] 

Ans: 

Low frequency: 

 The Z, Y, H and ABCD-parameters can be accurately measured. 

 Short circuit and Open circuit to achieve over a wide range of frequencies. 

 

High frequency: 

 The Z, Y, H and ABCD-parameters cannot be accurately measured. 

 Short circuit and Open circuit are difficult to achieve over a wide range of 

frequencies. 

2. Draw the high frequency equivalent circuit of the resistor and inductor. [April/may-

2015] 

Ans: 

Equivalent circuit of the resistor: 

 

Equivalent circuit of the inductor: 
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3. Draw the equivalent circuit of a Practical Capacitor. [Nov/Dec-2012] 

 

 
 

4. What is ESR? [Nov/Dec-2013] 

Ans: 

Equivalent Series Resistance (ESR) is an effective resistance that is used to describe the 

resistive parts of the impedance of certain electrical components. 

5. Name the properties of S-parameters. [Nov/Dec-2012] 

Ans: 

 Symmetry Property. 

 Unity Property/ Unitary Property. 

 Zero Property. 

 Phase Shift Property. 

6. Define Zero property of S-matrix. [April/May-2011] 

Ans: 

For a passive lossless N-port network, the sum of the products of each term of any row 

(or any column) multiplied by the complex conjugate of the corresponding terms of any 

other row or column is zero. 

Ɛ Ski S
*
kj=0 

Where i and j are row and column numbers respectively. 

 

7. Mention the limitations in measuring Z, Y and ABCD parameters at microwave 

frequencies. [Nov/Dec-2011] 

Ans: 

The Z, Y and ABCD parameters at microwave frequencies due to following reason 

 Equipment is not readily available to measure total voltage and total current at 

ports of the networks. 

 Short circuit and open circuit are difficult to achieve over a wide range of 

frequencies. 

 Presence of active devices makes the circuit unstable for short (or) open circuit. 

Therefore, microwave circuits are analyses using scattering (or) S-parameters. 

Which linearly relate the reflected wave’s amplitude with those of incident waves. 
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8. Express power input and power output under matched conditions for a two port 

network in terms of wave components. [May/June-2013] 

Ans: 

Input Power Pi=ViIi 

 

Output Power Po=VoIo 

 

9. What are advantages of scattering parameters? [May/June-2012] 

Ans: 

 Much easier to measure power at high frequencies than open/short current and 

voltage. 

 S-parameters can be used to extract the transmission line parameters. 

 S-parameters indicate the complete characteristic of network. 

 S-parameter makes use of short circuit or open circuit is completed unnecessary at 

high frequency. Impedance of short circuit or open circuit varies with the 

frequency. 

10. Which component is represented by the scattering matrix [May/June-2012] 

Ans: 

The scattering matrix represented component is perfectly matched two port network. 

11. What is ABCD matrix?  

Ans: 

ABCD matrix is a transmission matrix. These parameters express voltage and Current at 

output in terms of those at input port. 

    

 V1     =      A    B         V2 

  I1             C    D        - I2 

 

V1=AV2-BI2 

I1=CV2-DI2 

Advantages of ABCD matrix? 

   1. They are used in power transmission lines. 

   2. They are very helpful in the case of cascade networks. 

12. Give two examples for two port junctions. 

Ans: 

1. The junction of two rectangular guides of unequal height 

2. A symmetrical junction consisting of two similar rectangular guides joined by an 

Intermediate guide of greater width. 
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13. State the principle advantage of microwave frequencies over lower frequency. 

Ans: 

 Fewer repeaters are necessary for amplification. 

 Minimal cross talk exists between voice channels. 

 Increased reliability and less maintenance are important factors. 

 Increased bandwidth availability.  

 

Par-B 

1. Derive Z and Y matrix formulation of multi port network. [April/may-2015] 

2. State and prove the symmetry of S matrix for a reciprocal network.  

3. State the properties of S-parameters. Derive the S-parameters of a Directional 

Coupler. [May/June-2013] 

The properties of S-parameters is  

 Symmetry Property 

 Unity property/ Unitary Property. 

 Zero Property. 

 Phase Shift Property. 

4. Write a detailed note on ABCD parameters. [Nov/Dec-2013] 

5. Explain the scattering matrix for lossless junction. [April/may-2015] 

6. Write the the relation between S matrix and ABCD matrix. 

7. Discuss the importance of low frequency and high frequency parameters of two port 

      networks. 

8.Derive the overall network parameters for cascade connection of two port network.\ 

      9.Discuss about short circuit,open circuit ,h and ABCD low frequency parameters. 

 

PART C 

      1.Derive Z and Y matrix formulation of multi port network. [April/may-2015] 

2.State and prove the symmetry of S matrix for a reciprocal network.  

      3.Write the the relation between S matrix and ABCD matrix. 

 


