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Design for Miniaturization of Oscillators using Common DGS
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Abstract In this paper, a design of size-reduced microwave oscillator using common defected ground structure
(common DGS) is described. At first, an oscillator is designed using the normal stub resonator, and the
conventional DGS patterns are inserted for the first trial of size-reduction. Finally, the DGS resonator section is
folded by half size in order to adopt the common DGS, and this produces the proposed size-reduced oscillator.
Common DGS pattern is inserted for a better size-reduction than when conventional DGSs are used. The folded
transmission line is connected using the 3-dimensional signal via-holes. For an example of design, a 2.1GHz
oscillator is designed and fabricated using a small signal transistor and common DGS, which shows the
size-reduction of 1lmm. The measurement shows 6.7dBm of output power and -133dBc/Hz@I1MHz of phase
noise. The measured performances are so similar to those of the oscillators before size-reduction and prove the
proposed size-reduction method of oscillators using common DGS.
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[Fig. 2] Oscillator using the normal stub resonator
(a)schematic (b)output spectrum

3. 38 DGSE o|8¢ct YUxl7[e A
3.1 Z2Ho| DGSE 0|85t 235t M7
Slel4 AAE 71y DGSS} 2

2714 P22 QAW Aelste] 2B 4 ek 1
AToAE HEHoR TE DGSE 5
H718 AAEkA SR=tl[9], T HRAR ofu] A%
Qo) A M|, gt DOSE o] §atol 4TI
Pl Fee] WHos WS WA AL ol B
£ DGSE olgslo] a3sjele] AR 2% WA
ulwalaz) sk,

ﬁ

2445

Fig. 1(2)9] 37| 32= ERALH 9 A o] E(gate)
GRZ o] AdE=t, o] FRoA AZ(W)7} 2.40]x 2
oJ(L)7F 26mnl 21E A Z(Fig. 1(a)o]lA] MLINS.Z 3EA|
A7F AREESN S & 4 Qlrk o] o7} HjwA] AA
HAZHo] Jlenz o7]o] FHF DGSE HYste &
of Wiy WL o] &5, TYE W71A dolE /A
AZIHA ERF dolg 4 4= Qlrh o)A st
= #lolol= Fig. 3@l E=tl, o] 3z 74
EXS  Ansysiit®] HFSS(high frequency
simulator) 2. A|E|o] 43kl Fig. 3(b)e] LIt Fig.
3(b)ell B3l DGSE £3THAF] F7171¢] S-mejulE &
dol 27zt o]4Rl Fig. 1(b)ot sLdehe & 4= Slrt. o
719 485 DGSS| A FTHRLE m x mo) 17

2 A, 5 AeE Aolo] A2 &9 B2 0.5mo]
t}. DGSE Al A7 Zol7t 26md B2 4

ol& 8myHE &2 18mZE TAAIZL 4= ATk

structure

@)
] s
0] el \\ 11 =]
T
5= -
& 1/ /
Bg =]
s V S11-e-o-
] S21-g-|
0.0 05 10 15 20 25 30 35 40

freq, GHz
(b)

[Fig. 3] Size-reduced resonator using the conventional
DGS (a)layout (b)S-parameters
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[Fig. 4] Output spectrum of the oscillator using the
conventional DGS
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[Fig. 7] Fabricated oscillator using the common DGS
(a)top view (b)bottom view
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