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 
       กก
กก 
กก
 กกก
 7 ก 
  
กก 
ก ก 
  กก
ก กก
   
ก  ก  
 กก  
ก 
ก   
 
Abstract 
       A review on the technologies in design of 
microstrip bandstop filters is outlined in this article. 
Basic properties of microstrip bandstop filters are 
explained. Seven different techniques for bandstop 
filter design are listed, i.e. closed-ring bandstop 
filters, open stub bandstop filters, coupling bandstop 
filters, photonic band gap structure filters, defected 
ground structure filters, spurline bandstop filters, and 
metamaterial structure filters. The advantages and 

disadvantages of designs are also reported.  
Keywords:  Microstrip bandstop filters, closed-ring, 
open stub, coupling bandstop filters, photonic band 
gap structure, defected ground structure, spurline, 
metamaterial. 
 
1.  
          ก   
ก
กก
     
   ก
ก 
ก [1-2] 
ก   DCS (1720-1880 
MHz)  PCS (1850-1990 MHz)  IMT-2000 
(1920-2170 MHz)  WLAN IEEE 802.11 
 2.4 GHz (2400-2484 MHz)  5.2 
GHz (5150-5350 MHz)  WiMAX IEEE 802.16a 
(2GHz-11GHz)  [3-12] 
     ก
 กก
กกก 
กก
กกก ก
กกก
 (microstrip transmission lines) 
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[13] 
 
 (planar structure) 
 (printed circuit board) 
   กก 
ก ก กก
 (microwave integrated circuits) 
กก [13]  1 

ก 
ก 
 (strip) กก
 ก
   
 (substrate) กกก (dielectric 
materials) ก (ground plane) 
กก
 ก 
 กก

ก กก
ก ก
 1 กก
กก กก 
 TEM (Transverse Electromagnetic Mode) 
กก Quasi-TEM ก 
กกกกก
 1 

    
 1  

 ก [14] 
 
 ก 
(microstrip bandstop filters) 
ก
ก กก 

   กกกกก
ก กก
ก
ก  กกก
กก
 
  
กกกกก
 กก
ก 
กก 
 
2. ก
 
 กกกก
 
ก
                           
            ก     ก       (scattering 
parameters)  (cutoff frequency) 
ก (bandwidth) ก 
(center frequency) 
2.1 กก 
       ก (two-
port network) ก
 (z parameters)  (y 
parameters)  ABCD matrix 
ก 1 
  2   กก
ก  S11 
 S21 [1,2,13] 
 S11 ก ก (reflection 
coefficients) ก
กกกก  
  กกก [2] 
 S21 ก ก 
(forward transmission coefficients) 
กก
ก     ก
กก [2] 
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[13] 
 
 (planar structure) 
 (printed circuit board) 
   กก 
ก ก กก
 (microwave integrated circuits) 
กก [13]  1 

ก 
ก 
 (strip) กก
 ก
   
 (substrate) กกก (dielectric 
materials) ก (ground plane) 
กก
 ก 
 กก

ก กก
ก ก
 1 กก
กก กก 
 TEM (Transverse Electromagnetic Mode) 
กก Quasi-TEM ก 
กกกกก
 1 

    
 1  

 ก [14] 
 
 ก 
(microstrip bandstop filters) 
ก
ก กก 

   กกกกก
ก กก
ก
ก  กกก
กก
 
  
กกกกก
 กก
ก 
กก 
 
2. ก
 
 กกกก
 
ก
                           
            ก     ก       (scattering 
parameters)  (cutoff frequency) 
ก (bandwidth) ก 
(center frequency) 
2.1 กก 
       ก (two-
port network) ก
 (z parameters)  (y 
parameters)  ABCD matrix 
ก 1 
  2   กก
ก  S11 
 S21 [1,2,13] 
 S11 ก ก (reflection 
coefficients) ก
กกกก  
  กกก [2] 
 S21 ก ก 
(forward transmission coefficients) 
กก
ก     ก
กก [2] 
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 กกก
  S11  S21 
 (decibel, dB) 
กกกก  
2.2  
       กก  
ก
ก -3 dB [13] ก  
ก (output, port 2) ก
ก 
(input, port 1) [2] 
2.3 ก 
       กก
  กก
ก
กกก 
ก
  
2.4 ก 
       กกก
ก  
 
 กก
กก ก
  
ก
  2 

2 2.5 3
-30

-20

-10

0

Frequency (GHz)

S2
1 

(d
B

)

f
o

f
upf

lo

B
-3 dB

 
 2 กก

 
  2 
กก

ก  flo 
 fup  fo ก 
 B ก (fupflo)  
กก
ก -3 dB ก 
กก  
  
3.กกก
 
 กกก
ก  ก 
 
3.1 กกก
 
       ก 
(closed-ring bandstop filters)  3 [15] ก
ก ( Rl ) 
กก
 (guided wavelength, gλ ) ก (1)-(5) 
[13,15] 
                           gR nl λ=                           (1) 

                          
eff

g
ε

λ
λ 0=                        (2) 

                          
f

c
=0λ                              (3) 

 W ก () h 
 () n  ก 
f ก (Hz) c 

 3x108  0λ 
 () rε ก
ก  
 ;1/ ≤hW  
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 ;1/ ≥hW  
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 กกกก
กก 4/gλ  A 
กก [16] 
กก 
ก  
4 ก
 
 6 GHz ก
 -70 dB 

 
 3 ก [15] 

 

 
 4 กก
ก () 

 ()  [15] 
 

3.2 กกก
 
 ก
(open stub bandstop filters)  5 กก

ก 4/gλ  [15] 
 ก
 B  กกก
กกก [15] 
กก 
ก
 ก
 4 
 6 GHz ก
 -40 dB     

 
 5 ก [15] 

 
 กก
ก  ก ก
กก   
ก
ก 
ก   
ก 4/gλ  กกก
 กก
ก (insertion loss) ก 
3.3 กกก
  ก                ก      
ก 
 กกก
ก 2 
ก ก 
(electric couplings) กก 
(magnetic couplings) [13] 
ก   ก 
 6  7  
ก
กก 8 
 9  
 ก 
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 กกกก
กก 4/gλ  A 
กก [16] 
กก 
ก  
4 ก
 
 6 GHz ก
 -70 dB 

 
 3 ก [15] 

 

 
 4 กก
ก () 

 ()  [15] 
 

3.2 กกก
 
 ก
(open stub bandstop filters)  5 กก

ก 4/gλ  [15] 
 ก
 B  กกก
กกก [15] 
กก 
ก
 ก
 4 
 6 GHz ก
 -40 dB     

 
 5 ก [15] 

 
 กก
ก  ก ก
กก   
ก
ก 
ก   
ก 4/gλ  กกก
 กก
ก (insertion loss) ก 
3.3 กกก
  ก                ก      
ก 
 กกก
ก 2 
ก ก 
(electric couplings) กก 
(magnetic couplings) [13] 
ก   ก 
 6  7  
ก
กก 8 
 9  
 ก 
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ก
กก
ก ก
ก 
ก 4/gλ    ก
ก     

 
 6 ก

 [13] 
 

 
 7 ก

 [13] 
 

      ก  
กก
 กก
ก (C) ก
ก 4/gλ     ก
ก 

 
 8 ก

ก [13] 
 

 
 9 ก

ก [13] 
       ก

กก
ก
 10 [17] กก
ก 11 
กกก 6.15  
1.27  ก 2.45 GHz 
ก 57.8  
กก (3)-(5) ก
ก 2  
กก 0.5  
 10   

 
 10 กก 
(ก)  () ก [17] 

 

 
 11 กก
กก

กก [17] 
 

 ก 11 
 2.5 GHz 
ก ก
กก 
3.4 กกก
ก  
 กก
 (solid state physics) กก
ก กก
ก (electromagnetic crystal structures) 
   [18] 
กก ก
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    
  กก
ก 
ก
 กก 
 กกก 
ก (Photonic Band Gap, PBG) 
กก
 [19]  
 E. Yablonovitch [19]  S. John [20] 
กก
ก .. 1987  ก
กกกก
กก  ก 
ก [21-34] 
 ก
กก
ก  ก
  12 
กก [26] 
กก (low 
pass filters)  13 
ก
ก  
 กก
 14 
ก
กก
   8 GHz ก 40 dB 
กก
ก  
 

  
 12 กก [26] 

 
 13 กก

กก [26] 

 
 14 กก
ก ก () 
กก () [26] 
 
3.5 กกก
ก 
      กก
กก  
ก ก
กกก
กกก กก
   
(number of lattice)  (lattice shapes) 
 (lattice spacing) 
 (relative volume fraction) กก
กกก
กกกกก
กก [35] 
      .. 1999 J.-I. Park  [34] 
ก (Defected Ground 
Structure, DGS) ก
ก 
ก 
     ก  
กกกก
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    
  กก
ก 
ก
 กก 
 กกก 
ก (Photonic Band Gap, PBG) 
กก
 [19]  
 E. Yablonovitch [19]  S. John [20] 
กก
ก .. 1987  ก
กกกก
กก  ก 
ก [21-34] 
 ก
กก
ก  ก
  12 
กก [26] 
กก (low 
pass filters)  13 
ก
ก  
 กก
 14 
ก
กก
   8 GHz ก 40 dB 
กก
ก  
 

  
 12 กก [26] 

 
 13 กก

กก [26] 

 
 14 กก
ก ก () 
กก () [26] 
 
3.5 กกก
ก 
      กก
กก  
ก ก
กกก
กกก กก
   
(number of lattice)  (lattice shapes) 
 (lattice spacing) 
 (relative volume fraction) กก
กกก
กกกกก
กก [35] 
      .. 1999 J.-I. Park  [34] 
ก (Defected Ground 
Structure, DGS) ก
ก 
ก 
     ก  
กกกก
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 (planar transmission lines)  
 
 (coplanar transmission lines) 
กกก
กก ก
กกกกกกก
 ก
  
(effective inductance) ก
 (effective capacitance)  
[34] 
      ก 
กก
  2  ก
ก 
(dumbbell) [35] ก
  15  
 ก
ก  16 ก
ก ก
 15 ก 
16 กก  
 3.7 GHz 

 
 15 ก

ก [35] 

 
 16 กก (S11) 

ก (S21)  14 [35] 
 

        15    16   
ก  ก
 กก
ก 
กกก กกก
ก   
กกก [35]  
17   ก 
 

 
 17 ก  [35] 

  
     กก ก
กกก
ก กก
ก
ก 
(physical dimensions) ก
ก ก
กก
กก ก 
ก  18 
ก 
กก (6)-(8) [36] 
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 18 กก

ก [36] 
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  C ก (, F) 
L  (, H) 
R           
(,Ω ) 0ω ก (
) cω   (
) 0Z ก (ก 50 ) 

11S  ก  ω  
 (ก fπ2 ) f

 ก (Hz)  [36] 
     ก
ก
  กก
 (hilbert curve)   19 
กก
ก 
20 ก 20(ก) ก
               
   20() 
ก
ก  
 

 
 19   [37] 

 
 20 กกก
กก (ก) 
 ()  [37] 
 
     กก
กก 
ก
กก 
กก
ก กก
กก 
กก  กก
กกก
กก 
(misalignment) 
ก 
3.6 กกก
 
  (spurlines) ก
ก R.N. Bates  
.. 1977  21 [38] ก
กกกก
 กก
กก [38] ก
ก (meander technique) 
กกก
กก
ก [39] 
  22 
กก 
 
   



บทความวิชาการ วารสารวิชาการ วิศวกรรมศาสตร์ ม.อบ. ปีที่ 4 ฉบับที่ 2 กรกฎาคม - ธันวาคม 255442 

 

 
 18 กก

ก [36] 
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  C ก (, F) 
L  (, H) 
R           
(,Ω ) 0ω ก (
) cω   (
) 0Z ก (ก 50 ) 

11S  ก  ω  
 (ก fπ2 ) f

 ก (Hz)  [36] 
     ก
ก
  กก
 (hilbert curve)   19 
กก
ก 
20 ก 20(ก) ก
               
   20() 
ก
ก  
 

 
 19   [37] 

 
 20 กกก
กก (ก) 
 ()  [37] 
 
     กก
กก 
ก
กก 
กก
ก กก
กก 
กก  กก
กกก
กก 
(misalignment) 
ก 
3.6 กกก
 
  (spurlines) ก
ก R.N. Bates  
.. 1977  21 [38] ก
กกกก
 กก
กก [38] ก
ก (meander technique) 
กกก
กก
ก [39] 
  22 
กก 
 
   

บทความวิชาการ วารสารวิชาการ วิศวกรรมศาสตร์ ม.อบ. ปีที่ 4 ฉบับที่ 2 กรกฎาคม - ธันวาคม 2554 43 

 

 
 21 ก
 

 [38] 
 

 
 

 22 ก
กก [39] 

 
     ก ก
ก ก
กกกก
กกก ก
กกก (2)-(5)  ก (9) 

                               
4
gL

λ
=                          (9) 
 

 L    ก
() 
       ก
กก  ก
กก 
 22 [39] กก
ก (spiral circuit) ก
 23 [40] ก
กก
กกก
ก (varactor bias voltage)  24 [41] 
ก
  25 [42] 
 

 
 23 ก

กก [40] 
 

 
 24 ก
กกก

กกก [41] 
 

 
 25 ก

กก [42] 
 

3.7 กกก
 
        (Metamaterials) ก
กก
ก  
กกกก 
(artificial atoms) กก
ก [43] 
ก ก
ก (negative refractive index) 
ก (negative 
magnetic permeability) กก
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ก  [43-45 ]   26  

กก
ก (Split Ring Resonators, SRR) 
 

 
 26 (ก) ก
ก  () ก
 (ก) ก [46] 
 
       กก
กกก 26  
กก
กก [47]  
27 
ก 
 

 
 27 (ก) ก () 

ก [47] 
 

        H.-J. Lee  G.-W. Yook ก
กก
 .. 2007 [48] ก 
ก 28  29  30 

       กกกก
 Quasi-TEM 
ก 
 28 ก
กกก
กก กก
กก [47-48] ก
กกกก
  30 
ก  กก 
กก (10)-(16) 
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 12

0 10854.8 −= xε     7
0 104 −= xπµ

 a ก
ก () N 
ก C 
ก () d 
ก () ( )..K กกก
ก (Complete elliptic integral of 
the first kind) 

 
 28 กก

 
ก [48] 
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ก  [43-45 ]   26  

กก
ก (Split Ring Resonators, SRR) 
 

 
 26 (ก) ก
ก  () ก
 (ก) ก [46] 
 
       กก
กกก 26  
กก
กก [47]  
27 
ก 
 

 
 27 (ก) ก () 

ก [47] 
 

        H.-J. Lee  G.-W. Yook ก
กก
 .. 2007 [48] ก 
ก 28  29  30 

       กกกก
 Quasi-TEM 
ก 
 28 ก
กกก
กก กก
กก [47-48] ก
กกกก
  30 
ก  กก 
กก (10)-(16) 
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 12

0 10854.8 −= xε     7
0 104 −= xπµ

 a ก
ก () N 
ก C 
ก () d 
ก () ( )..K กกก
ก (Complete elliptic integral of 
the first kind) 

 
 28 กก

 
ก [48] 

บทความวิชาการ วารสารวิชาการ วิศวกรรมศาสตร์ ม.อบ. ปีที่ 4 ฉบับที่ 2 กรกฎาคม - ธันวาคม 2554 45 

 

 
 29 ก

ก [48] 

 
 30 ก

ก [48] 
 

       ก H.-J. Lee  G.-W. Yook 
 11 GHz 
       2  4  6 
  31 ก
กก
 ก
ก 2  4  6  

 
 31 กก

ก [48] 
4.  
       กกกก
กก
กกก

  กก กก
 กกก 
ก  กก
ก กก
ก กก
       กก    
กกกก
กกก
ก              ก               
กก
ก  
  
ก       ก  
  ก
ก ก
กกก
ก       ก
  
ก ก
 กกก
ก ก

ก ก
ก
 ก
ก 
กก
 กกก
กก
ก กก
  
กก  
       กกก
         ก  ก   
   
ก 
กก
ก  1 
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 1  กกกก
 


กก 

ก
ก
ก 

ก




ก 



 



ก
 

 ก 
(1)-(5) 

 ก  


 

4/gλ   ก  

ก


ก 

2/gλ  
 

4/
g

λ  

 ก  



ก 

 ก ก  

ก
 

  ก  


 

ก 
(9) 

 ก  

 ก 
(10)-(16) 

   

        
5.     
       กก
กก 
ก กก 
 กก
กกกก
ก
ก  
 
กกก 
 ก
 ก
ก 
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 1  กกกก
 


กก 

ก
ก
ก 

ก




ก 



 



ก
 

 ก 
(1)-(5) 

 ก  


 

4/gλ   ก  

ก


ก 

2/gλ  
 

4/
g

λ  

 ก  



ก 

 ก ก  

ก
 

  ก  


 

ก 
(9) 

 ก  

 ก 
(10)-(16) 

   

        
5.     
       กก
กก 
ก กก 
 กก
กกกก
ก
ก  
 
กกก 
 ก
 ก
ก 
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