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Design of A Self Oscillating and Mixing
Frequency Down-Converter Using A DGS

i N R - I - W T N
(Myoung-Sub Joung - Jun-Seok Park - Hyeong—Seok Kim - Jae-Bong Lim)

Abstract - In this paper, we describe a unique self oscillating and mixing (SOM) down-converter design using a
modified defected ground structure (DGS). The proposed SOM converter is consisted of self-oscillator, which can
produce negative resistance and select resonance frequency, RF matching circuit, and IF low pass filter. As the
advantage of this SOM converter can mix LO and RF signals as well as inducing LO signal with only one active
device. it is designed as a simple structure and the low cost. Also, there is easy advantage to be applied in RFIC/
MMIC technology because it offers excellent phase noise performance in spite of using micro-strip structure. The LO
signal for the proposed SOM converter is designed at 1GHz and RF frequency was chosen to be 800MHz. The achieved
conversion loss and phase noise performances of the implemented SOM converter are 15dB and -95dBc/Hz at 100KHz
offset frequency respectively. The equivalent circuit parameters for DGS are extracted by using a three dimensional EM

simulator and simple circuit analysis method.

Key Words :

1A 2

2o vlolazs B4 Jigo] F5FoF wddd o
2 BE AE Jlex 14%, £2¥3, ArtAs st FA4
Qrc}. z7] @A E37)(Self-Oscillating Mixen) @&, &89
TH AZE RN A7tEA @1 EF7AAM A
ANAAM NZE Fa4E YAt 72 Efvlolh 7E
o dF HojA 4 - $£417]19] Front-end @Ol HELHE =}
7] 4R Eg7)olA el &R 7= Dielect Resonate(DR)SF 2
< 52 Q#Y IV 8ol ok AR Dielect
Resonate Oscillator (DRO)= DR9 {3 ¢ &l
RFIC/MMIC A6l ojgg Ho] At £ =FdAMe 7t
o3z 2EY Fx9 FA7 A4 FE EAL AMAA
71 98l HAH] Defected Ground Structure(DGS)32E
Fo] 7| E AA sFav, olF ol&std v *A F
T EYANE A sk o] VY AAHL @l A}
|53 TF A£AE AHEE AEE EHINE BER 9
|2 AN F2I GEEd JHEAE F9 F de FHl
ow no]lAg 2EY TROUME AF AR F2 A

* B g R BERK ITK EFIEH HLRE
** JE & R :BRAX IX EFT8H BEE - I8
xxx TF & B @ Rk T BEFLEH 8- 1Tig
§ E®&B:EEKX X BFIEMN - I8
BXHF - 2003F 9H 4H
R#ESET  2003% 10A 3H

536

DGS (Defected Ground Structure), Oscillator, Self-oscillating mixer

71&e SOMY 3¢

s Tg Fz9
A% + At 5AE AAT AT

T, 5% 225 o|&% TIHVIEA BHE o5& = 54
o] glom=(l] IFe &F &8 »2AY + e FHE 2

2otk 23U DGS 29 544 A% 9 coupling £4&
o] 8% FFolmZ [F gigzde] B AFHAF digdy
E 4 -2&3d 93 coupling loss7t 2AET} o] o] E
IF d9orxe) ¥ £42 Y # dE 477 ¢ 2895
ook At B =89 ¥4 98 1GHzeA LO N3 E

24 N7E Fhs G WIS A AFHL,

l

2. DGSTEE 0|83 X7|uWxl Eas st a7

29 1L AV BIERVY SRBIY FARDA,
T4& HEMTO 9% x7l2d £8% 49 4852 2
Az zave) Fride AQEn W2 7459 g of
E&719l FETE gate®} drain Alolo] B8 FZXTE A4
A71E DGS F2ol o8 TAste] FH A5 E LAY
2 99 N59 A" TR UZE Y AATE
B},

=

o e
e rlo

2.1 YT A

a8 294 Ee ube) el 23X 7= DC YuWAE RF
JUAE B NAFE 5% 229 T 22 T4



IF

output
IFBand o
RF Matching o LPF

Circuit G
1

Negative
Feedback
&
Resonator

NE32584C

RF
input

ag 1 x| wrlEgvie] 282
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Fig. 10 The mesured characteristic of the IF low pass filter
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