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Electromagnetics:
Microwave Engineering

Examples of Network 
Parameters

Lecture Outline

• Example #1 – Impedance and Admittance Parameters
• Example #2 – T-Network Impedance Parameters
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Example #1 – Impedance 
and Admittance Parameters

Slide 3

Example #1 – Impedance and Admittance 
Parameters

4

𝐼ଵ 𝐼ଶ 𝑌௜௝ ൌ 𝐼௜𝑉௝ቤ all other 
voltages zero

Obtain the admittance parameters of the network shown below.
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Example #1 – Impedance and Admittance 
Parameters
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𝑌ଵଵ ൌ 𝐼ଵ𝑉ଵቤ௏మୀ଴
𝐼ଵ

𝑌ଵଵ ൌ 𝐼ଵ𝑉ଵቤ௏మୀ଴ ൌ
𝑉ଵ 𝑍஺ൗ𝑉ଵ ൌ 1𝑍஺

Example #1 – Impedance and Admittance 
Parameters

6

𝑌ଵଶ ൌ 𝐼ଵ𝑉ଶቤ௏భୀ଴
𝑌ଵଶ ൌ 𝐼ଵ𝑉ଶቤ௏భୀ଴ ൌ

െ𝑉ଶ 𝑍஺ൗ𝑉ଶ ൌ െ1𝑍஺

𝐼ଵ
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Example #1 – Impedance and Admittance 
Parameters

7

𝑌ଶଵ ൌ 𝐼ଶ𝑉ଵቤ௏మୀ଴
𝑌ଶଵ ൌ 𝐼ଶ𝑉ଵቤ௏మୀ଴ ൌ

െ𝑉ଵ 𝑍஺ൗ𝑉ଵ ൌ െ1𝑍஺

𝐼ଶ

Example #1 – Impedance and Admittance 
Parameters

8

𝑌ଶଶ ൌ 𝐼ଶ𝑉ଶቤ௏భୀ଴
𝑌ଶଶ ൌ 𝐼ଶ𝑉ଶቤ௏భୀ଴ ൌ

𝑉ଶ 𝑍஺ൗ𝑉ଶ ൌ 1𝑍஺

𝐼ଶ
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Example #1 – Impedance and Admittance 
Parameters

9

𝐼ଵ 𝐼ଶ 𝑌௜௝ ൌ 𝐼௜𝑉௝ቤ

𝑌 ൌ   𝑌ଵଵ 𝑌ଵଶ   𝑌ଶଵ 𝑌ଶଶ ൌ 1𝑍஺    1 െ1െ1    1
all other 
voltages zero

Example #1 – Impedance and Admittance 
Parameters

10

𝐼ଵ 𝐼ଶ 𝑍௜௝ ൌ 𝑉௜𝐼௝ ቤ all other 
currents zero

Obtain the impedance parameters of the network shown below.
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Example #1 – Impedance and Admittance 
Parameters

11

𝑍ଵଵ ൌ 𝑉ଵ𝐼ଵ ቤூమୀ଴
𝑍ଵଵ ൌ 𝑉ଵ𝐼ଵ ቤூమୀ଴ ൌ ∞

𝐼ଵ

Example #1 – Impedance and Admittance 
Parameters

12

𝑍ଵଶ ൌ 𝑉ଵ𝐼ଶ ቤூభୀ଴
𝑍ଵଶ ൌ 𝑉ଵ𝐼ଶ ቤூభୀ଴ ൌ ∞

𝐼ଶ
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Example #1 – Impedance and Admittance 
Parameters

13

𝑍ଶଵ ൌ 𝑉ଶ𝐼ଵ ቤூమୀ଴
𝑍ଶଵ ൌ 𝑉ଶ𝐼ଵ ቤூమୀ଴ ൌ ∞

𝐼ଵ

Example #1 – Impedance and Admittance 
Parameters

14

𝑍ଶଶ ൌ 𝑉ଶ𝐼ଶ ቤூభୀ଴
𝑍ଶଶ ൌ 𝑉ଶ𝐼ଶ ቤூభୀ଴ ൌ ∞

𝐼ଶ
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Example #1 – Impedance and Admittance 
Parameters

15

𝐼ଵ 𝐼ଶ 𝑍௜௝ ൌ 𝑉௜𝐼௝ ቤ
𝑍 ൌ   𝑍ଵଵ 𝑍ଵଶ   𝑍ଶଵ 𝑍ଶଶ ൌ   ∞ ∞    ∞ ∞  

all other 
currents zero

Reciprocal? Yes
Lossless? if 𝑍஺ is purely imaginary

Example #2 – T-Network 
Impedance Parameters

Slide 16
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Example #2 – Impedance Parameters

17

𝐼ଵ 𝐼ଶ
𝑍௜௝ ൌ 𝑉௜𝐼௝ ቤ all other 

currents zero

Obtain the impedance parameters of the network shown below.

𝑍ଵଵ ൌ 𝑉ଵ𝐼ଵ ቤூమୀ଴ 

Example #2 – Impedance Parameters

18

Obtain the impedance parameters of the network shown below.

𝐼ଵ ൌ 𝑉ଵ𝑍஺ ൅ 𝑍஼

0

𝑍ଵଵ ൌ 𝑉ଵ𝑉ଵ𝑍஺ ൅ 𝑍஼ ൌ 𝑍஺ ൅ 𝑍஼

𝐼ଵ
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𝑍ଵଶ ൌ 𝑉ଵ𝐼ଶ ቤூభୀ଴ 

Example #2 – Impedance Parameters
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Obtain the impedance parameters of the network shown below.

𝑉ଵ ൌ 𝐼ଶ𝑍஼

0

𝑍ଵଶ ൌ 𝐼ଶ𝑍஼𝐼ଶ ൌ 𝑍஼

𝐼ଶ

𝑍ଶଵ ൌ 𝑉ଶ𝐼ଵ ቤூమୀ଴ 

Example #2 – Impedance Parameters

20

Obtain the impedance parameters of the network shown below.

𝑉ଶ ൌ 𝐼ଵ𝑍஼

0

𝑍ଶଵ ൌ 𝐼ଵ𝑍஼𝐼ଵ ൌ 𝑍஼

𝐼ଵ
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𝑍ଶଶ ൌ 𝑉ଶ𝐼ଶ ቤூభୀ଴ 

Example #2 – Impedance Parameters

21

Obtain the impedance parameters of the network shown below.

𝐼ଶ ൌ 𝑉ଶ𝑍஻ ൅ 𝑍஼

0

𝑍ଶଶ ൌ 𝑉ଶ𝑉ଶ𝑍஻ ൅ 𝑍஼ ൌ 𝑍஻ ൅ 𝑍஼

𝐼ଶ

Example #2 – Impedance Parameters

22

𝑍௜௝ ൌ 𝑉௜𝐼௝ ቤ
𝑍 ൌ   𝑍஺ ൅ 𝑍஼ 𝑍஼     𝑍஼ 𝑍஻ ൅ 𝑍஼

all other 
currents zero

Reciprocal? Yes
Lossless? Only if 𝑍஺ ൌ 𝑍஻ ൌ 𝑍஼ is purely reactive

𝐼ଵ 𝐼ଶ
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