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* 6.1 Introduction :

Two conductors

% Transmision line: <{ f<f_.

TEM wave

N\ ' &

Only one hollow conductors

< Waveguide: « f>f,,
TE and TM waves
'} O
]
4 / , ke v :
=]
a) Parallel-plate waveguide b) Rectangular waveguide c) Circular waveguide
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* ¢ Microstrip line :

conductor

dielectric

=— GND
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“* Rectangular Waveguide:
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“* Optical Fibre:

Buffer

Fibres Strength Member
Tape Coating
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* 6.2: Parallel-plate waveguide:

X Parallel Plate Metal Waveguides
a
a

y

NY

* Consider a parallel plate waveguide (shown above)

* We have studied such structures in the context of tfransmission lines

* We know that they can guide TEM waves (Transverse Electric and Magnetic)
in which both the electric and magnetic fields point in direction perpendicular

to the propagation direction

* But these structures can guide more than just the TEM waves that we have
considered so far .............
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* a) The Principle:

walls (o = )

(c=0,¢, u)
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* b) The Guide Modes:

H
==) TEK wave =) TM wave
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* ¢) The TM Guidewave Modes :

*»» Assume sinusoidal field. E —FE (X) e’ - EZ — EZ (X).e_yz

In phasor form :
_ —Yz
H =H, (x)e

“* Maxwell’s equations :

—— om .. .
Lola& a8, 4 o ”YHy IJQ)EEX (1)
rotH=|0/0x 0 0/07=jocE mm) < .
0 H, 0 - =JaeE, (2)
|a, 4, 3,
otE=|3lox 0 8107 =—jouH == —yEX 8EZ——Ja)yHy (3)
E 0 E
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# < The component E_ :

: :—Hy :> 7/2

e 8x Jjwe

y:

— 68: +(V+a’ue)E =0 (v=Jjb,)

O’E
Ox?
(K. =& pe+y’ =@ e — f3,)

— 2 + K’E, =0
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* “* The other components :

oE CLE ' .
= —(+ZHE, == B - Vz °E,
Y K. ox
E=LHy => H = . (T =
jawe "
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* “* The TM_ wave :

—>

vZ.
" e

m=0,1,2,3..
( mode index)

(Note: m = 0 : TEM wave)

Ez = Csm(mﬂ
a
EX — yz aEZ
K. ox

V:sz B, =

- EX
H —
T

2]
¢ a

\
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* d) The TE _ wave :

0°H,

8x2 C z

mJT m=1,2,3..
—_— HZ =Ccos| —x |.e vz ( mode index)
a (Note:m=0:H & E, =0)

HX — y 8HZ Ey :_77IE°Hc

wu
B,
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* €e) Summary :

i. Cutoff-frequency: f >

flI A=—<—=A1

C
f m

m v 2a
a

DO | <

2 - 2 2
j —(ﬂ —By1-(f./1)

ii. Phase constant: ,B _ ﬁ)
, =
v

e Mf<fe: v =(mr/a) —o ue>0

2 2
= aZ:\/(’%ﬂj —(%)j ==) Attenuation !I!

EM - Ch6-1&2 14



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

* iii. Velocity :

‘*Nhdn xét.

a) Van toc pha trong ods luén 16n hon van téc truyén séng
trong khong gian tu do .

b) Khi truyén tin hiéu, TPT bién thién sé bi diéu ch& dé mang

theo thong tin. Luc nay , VAn toc cua nhom song (van toc
cua cac mit phang vudng géc truc z) 1a can thiét :

Va nguoi ta chitrng minh dugc : waveguide
V7
o ' “Vimn Zz
Vg(mn) .an _— V —l .=\\ v
Vg(mn) “~wavefront
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iv. Wavelength:

v. Wave impedance:

1 = 27z A

J1 (£./f)

7
JI=(f. /f)’

s =TN1—(E. /)’
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