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Design and Fabrication of a Active Resonator Oscillator for Local Oscillator in

ISM Band(5.8GHz)

Yonghwan Shin* - Yeongseog Lim*
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ABSTRACT

In this paper, active resonator oscillator using active band pass filter with gain, active resonator with
negative resistance using transistor(agilent ATF-34143) is designed and fabricated. Proposed active resonator
oscillator for local oscillator in ISM band(5.8GHz) is designed with 55 GHz oscillation frequency. Designed
active resonator oscillator implemented on the substrate which has the relative dielectric constant of 3.38, the
height of 0.508mm, and metal thickness of 0.018mm. Active resonator oscillators using active band pass filter
with gain show the oscillation frequency of 5.6GHz with the output power of -2dBm and phase noise of
-81dBc/Hz at the offset frequency of 100kHz. Active resonator oscillators active resonator with negative
resistance show the oscillation frequency of 5.6, 5.8GHz with the output power of 4dBm and phase noise of
-91dBc/Hz at the offset frequency of 100kHz.
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Fig 1. 1-port negative resistance oscillator
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Fig 2. 2-port network oscillator
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Fig 3. Actwe band pass filter with gain
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Fig 6. Active resonator with negative resistance

04

5]
-t0-4
154

aBmieuty

’ mé
20~ m2 Y
-30. |
U8 % oz e n
eq, GHz
38 7. 58 3W2E o8 53 37 €YY

2y 29 EY
Fig 7. Output spectrum of active resonator oscillator
using active resonator

[
P isefreq=10.00KkHz|
Efm:-w.?ﬂtﬁc I
8 -4
. . O =100.0kHz|
-:“ S . 1 .' =1,000MHz]
to o2 o4 o8 o8 10 1
nusefreq, MHZ
3% 8 55 3T7|E 0183 55 3T wrole
HaEE

Fig 8. Phase noise of active resonator oscillator using
active resonator

IY 7,82 5F BAE o8P FF I

719 &8 ~ME-TG AFFL FPL BAE
o} ¢ 55GHz9| 7]¥ wAFg}oA 1.8dBme]

890

ke
1z A4S
100kHz,
-111dBc/Hz9] 9443&

e Y 2HEYS 48 5 UL, 2,3
A& 2zt -25, -23dBe H=olt}. 10,
IMHze] AN Zzt 70, 91,
544 42 5 AU+

V. & ST LT2|9 N

or

AAE 439 5% %L A 2A7E FHE 338
A4 57 0.508mm, &< F7 0.018mm<] 7]31}
Sl HEMTs} 3 3o A% AjAeE F5
3o stolB= FH2 A A3

AZE ztze 55 3 EAVe gy &
HEY olgdglo]A MS2665CE o4 &3 AHE
23 A3FE 5A4E A AH

a8 9 H=EE 55 Y &3 e & 0|88t 55
ST Y|
Fig 9. Fabricated active resonator oscillator using
active band pass filter

a9 9= AAY 55 Y 579 EHE o] &%
5 F3 #3719 AEALR . wlolola 32
E ALEE o 15x15mmA L e A7E Zeoh

RB 3MHz AT 10dB Band auto
RLWs O ‘_ﬁi’jﬂﬂz ST SC0ms
! ! [ 3 Tr-F
' ' 1
’ Lt
STs2. SP:21. 24GHz
Marker L.tst
x 1z S.60 GHx 46 dBm
2: 11.26 GHx —26 45 dB
el 16.99 GHz  -43.08 dB
4@
S
6
ki
-4
9z
101
a8 10. 55 0y S UES 0|SH 55 3T

""‘UI—I & ~”HEY
Fig 10. Output spectrum of active resonator oscillator
using active band pass filter



58GHz ISMU 4 3% U7 & &

oH

R dA R A

9102 5% dYd 53 YHE &
A 237 &Y 2HEIEHLYE BAFH g
th Al EEold ARG ¥R For) g &
o} 5.6GHz9] 7|8 ¢ F 4o o -2dBme] &
g Y Ry 237209 g ExL
Z} 24, -41dBc A2 A EdH ol Anrt 43
3 A9E HoFo)

29113 2ol RS §42 56GHzY 718
B =40 100kHz A ¢ -81dBe/Hz 3
o)l

A

N

C/N1-80.64 dBe/Hz Harker

RB 10kHz AT 10d8 Band auto
RLV:z-15, 50dBm VB 10kHz ST 0ms
10dB/] I Tr-A
Tt
Zone| Centér = h
100
W ¥ ll-.
| L
T M 1
i
I
I
i
CF:5.605396GH2 Span: 1. 0dHZ

28 1. 5 Wiy S UelE 0|88t 55 3%
wxz(e aEs
Fig 11. Phase noise of active resonator oscillator using
active band pass filter

MKR:5.61430CHE Harker

-14.04dBm RB 100kHz AT 10d8 Band auto
RLV:-15.50dBm ve ST SOms
0dB [ Tr-Aj
Holdl 543
Zone|Lenter =
S.613 300

CF15.61420GHz Span: 50, OrHz

I 12 55 0 § UeE 0|8 55 3%
wR7|e WAFTS THHEN

Fig 12. Oscillation frequency drift of active resonator
oscillator using active band pass filter

I™1290= 55 Uy 3 EE o8 5F
T EA71Y BAFHF ThE EHE RoF
© A2 AHEE 5F U 59 UH AHed
ERALH tHe AR AL Wt e %
AFos 7HE 5402 AYE 55 T2 #3237

g A Aol B2 AE A5 BeEo
A7bAere o 11-25V ¥IAZ 7bA AL 9
£05dBe] £ @MW o BMHz F= 9] BF 3
s1c.

e E4E A 4

+

a3 13, H A

Fig 13. Fabricated active resonator oscillator using
active resonator

1Y 132 FF FA7E o8 5% 3 ¢
719] dEAL ot} vlolojA 2 E A 9FH
ok 15x15mmA T o] A7|E et

MKR: 16. 45GHz Hanua! Set
63dBm

RB 3MHz AT 10d8  Band auto
\@ 3SMHz ST S500ms

]

Span:21.2CHz

Tr-A

HMemofp

CF:12.

Marker List

1: S5.68 GHz =-3.54 dBm
2: 11.49 GHz  -30.70 dBm
* 3: 16.45 GHz  -51.62 dBm
4:
S:
6:
7
8:
9
10:
33 14 58 3TV E 0[838t 55 3% ¢zlvie

£ 2d”EH
Fig 14. Output spectrum of active resonator oscillator
using active resonator

IYE 5% FA7E o4 55 ¥ 2
719 &9 2HEY EAHE HoFzm Yuh <&
58GHz9| 7]¥ 2Fute A of -3dBme] £¥
Hidg BAEoh AlEHOA drete wAFn
7t 48H1, &9 g4 Ayt vegd 2, 3
azue] J¢ 542 47 -25 48dBc AT 2 A
ol AR 43F AnE BoFEo

AERE 542 29159 2ol oF 58GHze] 7]
E w2 549] 100kHz SAo1M A4 3e E4
°] 91dBc/HzZ A& ol4 Azet vlssin.

891



PR Y PETAT=EA] A8E A4

C/N:=90.51 dBesHz LN Meas

RB 30kHz AT 10d8  Band auto
RLV: =1, 50dBm VB 30kHz ST 50ms
1035 1 Tr—A|
i
[Zone|Tenter = I LY
1005 -
]
[]
]

CF15.843097GHz Span: 1. 1714z
a8 15 5§ 3uJ|E 0|88 55 3T Er7|9
gArZt2

oHaAQ

Fig 15. Phase noise of active resonator oscillator using
active resonator

ag16e A7bAY W] e YAFR4
d 54E BAFE 202 A8E $F I
9 EAA2E QAAYE % 153V WAR sha
ANAE W £05dBe] €9 #ldE ¢ 20MHz I
o BAFHS 7hd B4 22 & U9k

IKR: 5. 83735CHx —tiher
~3.89dbn RB 1Q0kHz AT 10dB Band auto
RLV: -4, 20dBm ve iz ST SOoms
lm Tr-A{
Hol 434 N
enté¢r = i
194060,
M
CF:5.83738GHa Span220. 0z

a8 16. 55 BZTJ|& o[83 5 BT EEI|9
WX Fn JHHEN
Fig 16. Oscillation frequency drift of active resonator
oscillator using active resonator

AZE 4749 55 T2 1719 4 A}
Al g ol Al vimsy GAFHF9 47
¥ 544 237 A AL A EH A A A}
£33 ATF-341439) F7i2dd 44 AHSHE
ATF-341437te] 24 Fol, A& A 228 423}
WA GBS HEZY BEdL HAAZ ALEE y)
ol& Tl 7191 § Rolg ).

892

v.d B

B =2 & 58GHz ISM t) g & Al2de)
2 2AVZE AME 7Hed o5 ¢ e 5%
53 ¥y, 24AY BEHE e 55 337
o] 83 % ¥ EIJ|E ADS2002CE o] & A
ol 3 AAsGY A 55 A 27
= FAE& 338 F3A F4 0508mm, F& FA
0.018mm¢{] BIZE 7|9 $o] ATF-341433 3 3
e A A E 43 ste seolRs §
Bz AFAso.

)58 Ze TF Uy 53 EHE o83 &
% 33 237)e 56GHze] 7|8 wAFui4500 A
-2dBm¢] &g AT, 353 1z g 4
} 100kHz $-Alell 4] -81dBc/Hze] 335 54
< did.

QA8 EFL e 55 FAVNE ol &%
E 33 #A7)+ 58GHz9] 7|& HAFm5ol A
-4dBme] £8& A%, ¥EIF} Xy At
A3} 100kHz §Ao)A -91dBc/Hze] $133<
Ag 48l

Ztzte] 5% FA @AY= AL E EWRAAH
o QI7tE = AF wpolojig WHIE WFS
E 7hd & S5 o] A Ao 2AVIE HE JE
stk o2 ¢hFAHQ wA EAL 9L 5 U1,
A373E EAHE /MNASE 5.8GHz ISM tl g Al
Heo] 8 dA7)g2 FE3I HE rhedee) 2o

b olr

1

it

o
=3

[11C. M. Hung and Kenneth K. O "A
1.24-GHz Monolithic CMOS VCO with
Phase Noise of -137 dBc/Hz at a 3-MHz
Offset" IEEE Microwave and Guided Wave
Letters, VOL. 9, NO. 3, March 1999. pp.
111-113.

[2] olQdF <16 "FET 337§ °l&F 5% ¥
A A7) AA" vpelazs 3 I ey
3] =3 Sept. 2002, pp.19-22.

[3] E. Sonmez, P. Abele, K. -B. Schad, H.
Schumacher "16GHz Integrated Oscillator
Design with Active Elements in a
Production Ready SiGe HBT MMIC
Technology" 30th European Microwave
Conference - Paris 2000 pp. 329-332.

[4] M. Soyuer, J. N. Burghartz, H. A. Ainspan,



58GHz ISMUl ¥ =%

2A7E 5F FI 2] AA A A

K. A. Jenkins, P. Xiao, A.R. Shahani, M. S.
Dolan, and D. L. Harame, "An 11-GHz 3-V
SiGe Voltage Controlled Oscillator with
Integrated Resonator" IEEE Journal of Solid-
State Circuits, Vol. 32, pp. 1451-1454, Sep
1997.

Guillermo Gonzalez, "Microwave Transistor
Amplifiers Analysis and Design" Prentice
Hall, pp.1-293, 1997.

E. Holtzman, "Solid State Microwave Power
Oscillator Design" Artech House, 1992

[7]1 "VCO Designer's Handbook" Mini-Circuits

(51

6]

K Kb H

A& #&HYong-Hwan Shin)

1996\ 29: Adostm
&k (F &AL

19993 8Y: Aguidtw
&3} (F &AL

19993 9g-#HA: G gw H
P B I B

P Z2IFHE 5 9 FEIE AA

A3

HAE

eleiM(Yeong-Seog Lim)

19803 29: A Sdigtw
R CRG

1982 29 AM-2digtw
FHHF L

1989 29: AEostuw
4 & 3y

19844 9Q@A: Agthsta AAHREAFEE
B

#BARL : AR 4, RF 24 47, 205

SEELE

A7)
A

A

893



