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kHz offsetollA] -97.7 dBc/Hz& dch

ABSTRACT

In this paper, a 18 GHz oscillator is designed with the push-push method and fabricated by semi-MMIC
process, in which the second harmonic is the main output signal with the suppressed fundamental mode. In
semi-MMIC process, passive components with microstrip transmission line are implemented using MMIC process
on semi-insulating GaAs substrate. Then, chip types of P-HEMT, resistors, and capacitors are ‘connected through
Au wire-bonding. Also, the ground plane is inserted around the circuit and connected each other with the
back-side of substrate through Au wire-bonding instead of via-hole. The semi-MMIC push-push oscillator shows
the output power of -10.5 dBm, the fundamental frequency suppression of -17.3 dBc/Hz, and the phase noise of
-97.7 dBc/Hz at the offset frequency of 100 kHz.
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evaporations] 2J&8F metal F2L2 ¥}k o] df
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Flo)= K-band semi-MMIC Push-push *317]
o A} 2493& aof vaddck 4 Fu
71 AdARACA 18 GHzelx F3XelM 17.07
GHzolw] # 22| &#o| HAX A 2.52 dBmo|iL
24 A4 -10.5 dBmoZ. APl Y olFEx=
process 42| margin, wire-bondingA] <=} 7|4 A
o 4%, 53 QA9 wire-bondingel 2]} 7]
A Y, 183 cable loss (~ 3 dB)e] geg
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Parameters Simulation Measurement
Oscillation 18 GHz 17.07 GHz
Frequency :

Output Power 2.52 dBm -10.5 dBm
Harmonic .37.8 dBc -173 dBe
Suppression
Phase Noise -129 dBc/Hz -97.7 dBc/Hz

Supply Voltage 5V 5V

vV.d 2

B i+ Push-push WRIZ|E semi-
insulating GaAs 7|% $§]ol] $FHIZE vio|mmA
EY A% Fyski chip o] p-HEMT, i)
A|E]4:218 wite-bonding © 2. 97Z% semi- MMIC
HejE ARl

24 H3} semi-MMIC Push-push *47]+& 100
kHz offset Fajpolla] -97.7 dBg/HzY] $54t ¢}
AR BAE Byow, ¥ VCO ¢} PLLd §
4% 44 AL ujgo2 ] & Al Axd]
FEo 2 ALY 4~ glezlE) dasich

Al &

¥ 2Ale] A s oldE 24 AR
F4 E=d Werels}t e |dFAle] (MINT
ERC)¢ o]al-7 mgd, ol4d A7 e
=) =3 48] An wire-bonding & &5l
CospaceAbe] HAY spdr o2 =Ry
o} 22]% on-wafer £74-& H8 WL =3% 7
A& 32 Lejrleis} el AYS =
G, 29 A7UEA A =tk

w=% ¥ A|E#Ho]4d Tool (HP EEsof Libra,
ADS)& 7138 F41 Agilentrlo] ZHAR=uc).

g#ngEs

[11 R. Goyal, Monolithic Microwave Integrated
Circuits : Technology & Design, Artech House,
Inc., pp. 469-546, 1989,

[21 A. Sweet, MIC and MMIC Amplifier and
Oscillator Circuit Design, Artech House, Inc.,
pp. 168-211, 1990.

[3] E. Holzman, Solid-State Microwave Power
Oscillator Design, Artech House, Inc., pp.
201-210, 1992, '

[41 A. M. Pavio and M, A, Smith, “A. 20-40 GHz
Push-Push Dielectric Resonator Oscillator,”
IEEE Trans. Microwave Theory Tech., vol. 33,
no. 12, pp. 1346-1349, Dec. 1985.

[51 M. Sagawa, K. Takahasi, and M. Makimoto,
“Miniaturized Hairpin Resonator Filter and
Their Application to Receiver Front-End
MICs,” IEEE Trans. Microwave Theory Tech.,
vol. 37, no. 12, pp. 1991-1997, Dec. 1989,

0| # EfHyun-Tac Lec) LYY

1999 2% : B2
A-Faaad

19992 39 ~#A) : F-ishn
LA e
Al

<FHy Pob 2uFal @ dejrle|y 22 4A
1639

www.dbpia.co.kr



F=EA1 8 =7 "00-8 Vol25 Nos

0| & #(ong-Chul Lee) A3
198313 24 : giejriisla
AzlrEaEy
19853 24 : gkt a o3y
A3 Aa}
198973 124 : v|=- Arizona
State University
AAEE Hap
199411 5% : ¥ Texas A&M University HA}E
B} upap

19943 69 ~1996'd 24 : FAA A2 IC o
TFA FAvibA Al

19961d 34 ~HA : Fofstw Asgslst AY7HA}
| &5

19983 49~ : ot Hupaln zwg

<FWy ol ZuFal 3 BAx-gs), RF MEMS,
dejvlest 5% 2 eE At

7| & #(Jong-Heon Kim) 234
- 1984+ 241 ; J-gofi&tal
AAEAREY
19901 6% : £<) Ruhr Univ.
Bochum ZA}g8 44}
19949 84 : =<l Dortmund
AR5 wpa}

1995 49 ~3A) : Fgofeta Avhgatst 2o
|

<FHY Hob x2uFal g #RAsR

1640

4 = Y(Nam-Young Kim) k-]
1987'd 24 : specfjdtar
A TYHEY
19914 240 : w15 78 Ty ohet
(SUNY at Buffalo)
A 3% A
1994vd 24 : w)= 8- FH o}
(SUNY at Buffalo)
AT 2
1994'd 98 ~%AY : 8 F Nl AT 3
F |
1998\ 590 ~3A) : FS-skm RFIC w-S-AE] A
HA
20000 14~&A) : EFAIE S x| HAAY
<A Bop- RFIC, MMIC, ASIC

Z = 7|(Bok-Ki Kim) a4
1988yd 24 : -2l w
ST

1991'd 5% ; wl= University
of Texas(Austin)4JA}

19973 1244 : w|= University
of Texas(Austin) 2}A}

1998'd 39 ~&A) : FPohfar At APt
| &3l

1999 18 ~aix] ; §=g412ts) =ia] g

1999 9~ : TSN FY AFTIAL

<FHA ¥ RF 2F 9 Al2d, RF WES=

g Az 3 s

% 2| 4{(Ui-Seok Hong) A4
IFEAEE =FA] A253 A2AE F=

www.dbpia.co.kr



