
–

—

—

 γ = ³ + �´ = √(ý + �ω�)(� + �ωÿ) (ñ) 

 ý0 = √ý+ĀÌ��+ĀÌ� (ò) ý, �, �, ÿ
 �ý = Ìβ  (ó) 

ý ≪ω� � ≪ ωÿ
 ý0 ≈ √�� (ô) 

 �ý ≈ 1√�� (õ) 

 ∇ ⋅ (ε∇φ) = 0 (ö) 

 ∇ ⋅ (1μ∇�) = 0 (÷) φ ��ε
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μ

 � = 2∇φ (ø) 

 � = 1μ∇ × � (ù) 

 ÿ = þ� = ∮ ε�⋅�����̂φ22φ1  (ñð) ý̂ ��

 � = Ë� = 2Ā ∫ �⋅�����′�∮ �⋅���̂  (ññ) 

þ þ′��

� �þ� = �/�ÿÿ �ÿ

 ýþÿĀÿ = [ cos ´ÿþ� �ýÿ sin ´ÿþ�Āý� sin ´ÿþ� cos ´ÿþ� ] (ñò) 

´ÿ = �√�ÿÿÿ ýÿ = √�ÿ/ÿÿ 
 ýþÿĀ = ∏ ýþÿĀÿ = [ý þÿ Ā]ÿ  (ñó) þ21
 � = 2 � arg þ21�Ì  (ñô) 
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 1 =  

 2 =  
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Phase delay calculated by the 2D method (labeled <Matlab=) and in full 
wave (labeled <CST=)

 1 =  .  2 =  
trace has the width of 11 mil. The distance to the <ground 
planes= is 10 mil. The trace is routed at 1 degree relative to the 

5 ⋅ 1024 ýÿ´ÿ
� ÿ

ý(�) �ý(�)
 �ÿ/2 = ��2ÿý��þ��� (ñõ) ÿýýþþÿþ� ý(�)

ý(�)
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5 ⋅ 1024
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were analyzed in 82 seconds using 12 workers in Matlab’s 

J. Loyer, R. Kunze, X. Ye, <Fiber Weave Effect: Practical Impact 
Analysis and Mitigation Strategies,= White paper, Circuit tree.
B. Chen, R. Yao, H. Wang, K. Geng, J. Li. <

=
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