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𝑃𝑖𝑛 = 1 = (𝐼1)2 ∗  𝑍𝑖𝑛    ∴   𝐼1 = 1 
𝑃𝑜𝑢𝑡 = (𝐼2)2 ∗ 𝑍𝑙𝑜𝑎𝑑      ∴   𝑃𝑜𝑢𝑡 = (𝐼2)2 

(𝐺)2 ≡  𝑃𝑜𝑢𝑡/𝑃𝑖𝑛    ∴   𝐺 = 𝐼2    
(1)    − 𝐼1 ∗ 1 + (𝐼1 − 𝐼3) ∗ 1 + (𝐼1 − 𝐼2) ∗ 𝑅2 = 0 
(2)   (𝐼2 − 𝐼3) ∗ 1 + 𝐼2 ∗ 1 + (𝐼2 − 𝐼1) ∗ 𝑅2 = 0 
(3)   𝐼3 ∗ 𝑅1 + (𝐼3 − 𝐼2) ∗ 1 + (𝐼3 − 𝐼1) ∗ 1 = 0 

 
Eq (1) becomes        𝐼3 = (1 − 𝐺) ∗ 𝑅2 
Eq (2) becomes        𝐼3 = (2 + 𝑅2) ∗ 𝐺 − 𝑅2 
 
Hence: 
𝑰𝟏 = 𝟏 
𝑰𝟐 = 𝑮    
𝑰𝟑 = (𝟏 − 𝑮) ∗ 𝑹𝟐 
 
Combining Eqs 1 & 2 yields  
(4)     𝑹𝟐 = 𝑮/(𝟏 − 𝑮)         where        𝑮 = 𝟏𝟎−𝒂𝒕𝒕𝒆𝒏𝒖𝒂𝒕𝒊𝒐𝒏/𝟐𝟎     and     𝑎𝑡𝑡𝑒𝑛𝑢𝑎𝑡𝑖𝑜𝑛    is in dB 
 

For 𝑅1 :        𝐼3 =
𝑉𝑖𝑛−𝑉𝑜𝑢𝑡

𝑅1
=

𝐼1∗1−𝐼2∗1

𝑅1
    ∴   

(5)  𝐼3 = (1 − 𝐺)/𝑅1 
 
Combining Eqs 1 & 5 yields       𝐼3 = (1 − 𝐺)/𝑅1 =  (1 − 𝐺) ∗ 𝑅2     ∴ 
(6)     𝑹𝟏 ∗ 𝑹𝟐 = 𝟏 
 
For dissipation 

(7)    𝑷𝑫
𝑹𝟏 = (𝟏 − 𝑮)𝟐 ∗ 𝑹𝟐    

𝑃𝐷
𝑅2 = (1 − 𝐺)2/𝑅1       ∴ 

(8)    𝑷𝑫
𝑹𝟏 = 𝑷𝑫

𝑹𝟐    because  𝑅2 = 1/𝑅1    

 
For Z1 and Z2 dissipation 

𝑃𝐷
𝑍1 = (𝐼1 − 𝐼3)2 ∗ 1       ∴   𝑷𝑫

𝒁𝟏 = (𝟏 − 𝑮)𝟐 

𝑃𝐷
𝑍2 = (𝐼2 − 𝐼3)2 ∗ 1       ∴   𝑷𝑫

𝒁𝟐 = 𝟎 
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Assumptions: 
1. All resistances are normalized to Zo 

2. Pin is 1 Watt 
3. The circuit is designed to be matched. 
4. Z1=Z2=Zo=1 by normalization 


