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Development of Millimeter wave Transmitter and Receiver for
Long Distance Wireless Transmission Using NRD waveguide
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ABSTRACT

In this paper, we fabricated along distance wireless communication transmitter and receiver over the 10km
which used NRD technology. To make the transmitter and receiver of 40GHz band using the non radiative
dielectric wave guide, transmitter was composed of gunn oscillator, FM modulator and antenna, receiver was
composed of local gunn oscilalltor, balanced mixer, 3dB direction coupler and antenna. Also we executed a
wireless communication image transmission examination to the transmitter and receiver. We receive the image
information in real-time data transmission from receiver after we send the image signal in the wireless distance
of the 10km. Therefore, the 40GHz band FM transmitter and receiver to be developed will be used widely for
the transmission system CATV or broadband transmission system. This will be utilized also to the link device of

a long distance high speed wireless communication network.
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Fig. 1. General view of an NRD guide.
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Fig. 12. Frequency characteristic according to the capacity
change of Varactor Barrier Diode.

I8 13 BHNEE RIS W WE 2HEY
Fig. 13. Modulation Spectrum by Image Input Signal.

V. FM 417] Aix}

4.1 A 2 M=

B =R ME A9 40GHz U9 FMF217]
o] 7B BYes a¥ 149 Yeidth 18 14
oA Uehd nle} ko] 40GHz & FMF4l7)=
AREFIe] Wb ofste] 7HAQl T He]
g =A T Alolo]l AN FRA M2 ) mixE ek
% 14004 YERA vke} o] FMEAI7IolA] 41
| Ase 719 HEUE fgEo] WyAsy
A(Balanced Mixer)E A$E 11, F417]2] SR

IF Signal
Antenna T

ke Balanced
Mixer

Locl Gunn
0sc

JZ 14, FM3217]9] 718 B8
Fig. 14. Block Diagram of the FM Receiver.

872

Copyright (C) 2005 NuriMedia Co., Ltd.

7I(LOYelA HHE A5 EAS(LO Signal)7} 3dB
W AT7IA AEe] iRl d¥E HENS
o} ) WHisExE BRI ol S8 IR
7t Yo &R sk ot

42 =7 7= R 54

421 IELE|

2 =RdAe FPMFAI7Ie] FR-E(Local
Oscillator) ZLR7|E $A1% 2281719 st
o Y T2 AFEALH, AT EE v
Eo| A2sla ~2EfFZ o5 FFH -
AFgre SLFI79 oF 1.2GHz9] ©|4
WRFIFE dojUeE stk olHd I
& 179 A= 70°HI=(Bend) o] BIARR-
A HA2E T8 AL 3dB W A7l <
3 g s} E3dEck ¥ 155 e
Adz7)e] &8 ~HE"S Yehd Zlojth ¥
15649} zFo] FRMRFoFE oF 43GHzATh

F_r

1
i)

N
=

R

e
™R

1y

o
)

Ol 15. %’%‘%‘ZJ% Zﬂ%ﬂﬂ 54
Fig. 15. Spectrum of Gunn oscillator for Local Oscillator.
422 3dB akd HE|
IY 162 FMFAE 3|20 AMSEE 3dB U
a7l 725 vEhd Aotk ¥ 16904
Zo] 3dB WEd2A%71(3dB Directional Coupler)«
IEE7IA HEE WINSE vk, i
g AsE SHEldelM fEE Asseh oA ks
YUX2 BUAA gtk I8 16004 vERd k2
HIANT A A Z7ke] Z3HE(Coupler Gap) & U
il Zlolw, Azt A7) we) wjEEe A

m

T3 a7 178 W= FEo] 180°¢] MER o]F
z wekg Aol AgtAdd wE A
o] IAE YERAE 1% 1700149} o] 3dB W
FA7719] 2140l Frhsel whel AFAH(Coup-

ling Point)®] Fa7} SopAl= As & 5 Shok

www.dbpia.co.kr



£ /NRD 7}o|=5 o] §¢ FAe] FAF4E LevEg dY F4407] A

Coupler Gap ‘\

180° Bend
NRD waveguide

T2l 16. 3dB WA F=
Fig. 16. Structure of 3dB Directional Coupler.

T T T T T T T -3.0
46 - 1
\ Frequency| | 3.2
mi *— Power )
. R
= a2
- Y
E. %0 ! A g
= I yd o
U +-3.8
T 38 =
g 140 Z
ﬁt‘ 36
442
34 =
o - -44
32

05 10 15 20 25 30 35 40 45
Distance [mm]

38 17. 180°§I= 3dB AT Azt we A

Bkl

Fig. 17. Simulation of Power Characteristics by Coupler

Gap in 180°bend 3dB Directional Coupler.

T T T T T T T

N\, Frequency
44+ N | —e—Power | 1-28

Frequency [GHzl
[41P] 1amog

0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5
Distance [mm]

38 18, 7079 3dB WA 2lel AFNA wE A
HiFe] Wi

Fig. 18. Power characteristics by coupler gap in 70° bend
3dB directional coupler.

a3 188 FEo] 70°HI=E o]Folx 3dB W3k
A A7 AgRHAd wE HEERe] dAE F
At Aoty 17 184X} 2ol AftEe] F7t
gl whg} AFAHY Fugrt %W% e B2
% Slth

WA B =EdXs 3dB W ARre] dgt
H4o] 1.4my o, LTI 43GHz gl 99|
A AEedo] Hu, AGEAo] $ge g

T ATk

Copyright (C) 2005 NuriMedia Co., Ltd.

Shottky Barrier

NRD waveguide Diode Mount

Block

38 19, WAAETAY 7z
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