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ABSTRACT

In this paper, Push-push Osciplier(Oscillator + Multiplier) has been analyzed by even-odd mode analysis method.
A 10GHz DRO, an Osciplier using 10GHz DRO design method and an Osciplier using even-odd mode analysis
method were designed, fabricated and tested to verify this method. The measured results verified the validity of the

analysis method using even-odd mode analysis.
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Resonator Parameters
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Fig. 11. Coupling a dielectric resonator to microstrip lme
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H 3. ATF35176 <r&at2ho 6 (VDS = 1.5V, IDS = 15mA)

Table 3. Scattering parameters for ATF35176(VDS = 1.5V, IDS = 15mA)

Freq sh, 1] Si2, 11 s[1. 2 {2, 2]
(GH2) mag ang mag ang mag ang mag ang
1.000 1.0100 -19.0000 | 4.1600 161.0000 | 0.0190 75.0000 0.5100 -15.0000
2.000 0.9800 -31.0000 | 4.1000 149.0000 | 0.0350 67.0000 0.49500 -24.0000
3.000 0.9500 -43.0000 | 4.0400 137.0000 | 0.0510 59.0000 0.4700 -33.0000
4.000 0.9200 -60.0000 | 4.0100 122.0000 | 0.0670 48.0000 0.4500 -45.0000
5.000 0.8800 -76.0000 | 3.9100 106.0000 | 0.0800 36_0000 0.4100 -58.0000
6.000 0.8300 -92.0000 | 3.7600 91.0000 0.0910 26.0000 0.3800 -70.0000
7.000 0.7900 -108.0000 | 3.6400 77.0000 0.1000 16.0000 0.3500 -83.0000
8.000 1 0.7600 -119.0000 | 3.5300 67.0000 0.1080 10.0000 0.3200 -90.0000
9.000 0.7300 ‘134 0000 | 3.410 53.0000 : 0.1140 0.0000 0.2900 -102.0000
10.00 0.7000 149 0000 | 3.2800 39.0000 0.1200 -10.0000 | 0.2700 -114.0000
11.00 1 0.6600 -164.0000 | 3. 1700 26.0000 0.1230 -20.0000 | 0.2400 -127.0000
12.00 0.6300 -179.0000 | 3. 0700 13.0000 | 0.1280 -29.0000 | 0.2200 -139.0000
13.00 0.6100 166.0000 | 3.0100 9.0000 0.1290 -39.0000 | 0.2000 -150.0000
14.00 0.6000 155.0000 | 2.9400 -83.0000 | 0.1310 -43.0000 | 0.1600 -158.0000
15.00 0.5900 140.0000 | .8800 -22.0000 | 0.1330 -54.0000 ‘ 0.1400 -170.0000
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HASNEL 4 2 E(VDS=1.5V, IDS =15mA)
Table 4. Oscillating characteristics and efficiency(VDS =
5V, IDS = 15mA)

Harmonic Frequency Power(dBm) | Efficiency(%)
Fundamental(10.1GHz) 2.85 8.476

2nd Harmonic(20.2GHz) | -13.28 0.2
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Fig. 16. Measured output spectrum
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Lot /”~/w— -45. ’98] +]70978

Ziy= 2y =00628 + 70.563
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|Re{Z + Z;}| =1 —45.2353| ( Rg +2Z,; =102
|R€{Z||_Zl7 |= |_453609I>RS:2
Xxmp Im{Zn le}=‘2037

RelZiyt=Rel~/Z,,+ 27, =—45235302
olmg MAZAL vrEsA Ak 2 Ay
3 2HAFHRY FALE ¥ DROZH W Z,,=
_Re{zfet /3+]Ximp% o]%a—}a} Rimpzlf’-a—owi 1;\;’_
ABEIL, Xpmp= —2.037020.2 AAstGch HAAIE Osa-
pliere] Z e ZEstr] 91ste] 100 ohms, 180(deg)
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12} 22. Osciplier ¢ $8 433 =
Fig. 22. Output impedance matching circuit of the Osciplier
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A 5SS E487] 98k IDS=30mA ., VDS
OV~1.90ve] # oo A @t 7IiA] 7125
22l o] el F-abgr Holi HA s

o] uf2] frequency pushing figurey= 36MHz/V, 11.1
dBm/Volud, IDS=30mA<% ol vDSe] Hslel| o ¢t
IRk oAl is o RdBeH R ek 3
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Fig. 24. Power variation and frequency drift with VDS

T8l 23. Osciplier (a) Osciplier®f 2% {b) Prototype Osciplier ] 2}zl
Fig. 23. Osciplier (a)Osciplier layout (b)Photograph of prototype Osciplier
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Fig. 25. Fundamental frequency component suppression
characteristics with 1DS. VDS
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121 26. Prototype DR Osciplier @] il 1k 52 21(VGS
1.5V, IDS = 30mA)

Fig. 26. Hamonic characteristic of prototype DR Osciplier
(VGS = 1.5V, IDS = 30mA)
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8! 27. Prototype DR Osciplier 2] &% 22312 4]
Fig. 27. Measured spectrum of the prototype DR Osciplier
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8l 28. Prototype Osciplier?] 71 A1 % 520 o
Fig. 28. Mechanical tuning range of the prototype DR
Osciplier

I 6. A 4% DR Osciplier %4
Table 6. Characteristics of fabricated DR Osciplier

Oscillation Frequency 20.45GHz~ 21.16GHz

Output Level 7 -8.5dBm

Fundamental frequency supprcssié);l - 867dBc

Fow& xilpbly ’Vt;llzlrgcr ] 717;\7” ]
Current mnsumpiion J0OmA 7

Efficiency(%) (l.Rl"v‘hWﬁiii 7

DimensiontHWD)

) ok st VDS = 1.5 IDS = 30mA ¥+ A el 5ol vt

o} upolofr: foj|afe] vatgatre] HHL 1027618
GHzoll 1 -16.17dBme] &l o1, oluje} 22}z ¥
<12 vkel DRO®N ol shed ol 2% A obi= ©F 1.5dBm
o} o]/} ol -8.67dBme} F & woh, vjM G}
40l iz of -8.67dBe o, Zgd ¥ upolol s el A
LUt 388 Az 1A % 2ol oF 7T12MHz0|

3

: | % 2o
ul. olul o] Fviwish - oF 7dBm o, %G 2lch

o

Push-push Osciplieri: Even-odd mode3| *1WH &
Abg-abal s Alabed o, of s Aol Bt S A

S-sk7] §1skel HEMTH AR8-8tal 10GHz DRO,
10GHz DRO ©] & 6+ Osciplier 'Y Even-odd mode

www.dbpia.co.kr



# %L /Even-Odd Mode #143-& o} &3 Push-push Osciplier®] 44

s Aol 2] 3} Oscipliers A7, #} 3, &4 35t
=A% Ay 25 E Oscipliert= Even-odd mode 3)
Aol ot *;1741%“%‘10] B2 gyt
A 2tE Osciplier?] &2 & -8.5dBmo]w, 7|3}
TR A3z E2] AAl= oF 8.67dBc, -17dBe,
Fabg SRy oF 712MHzolth ofwio] ey

gt oF 7dBmo.2 et q g% v ojupr)|E 9
sted 1B 2 A3TEAE oA ¥ 4 glon, WA
FEIE dAstd A g o FHwes

ZA & F AL Aolvk B A 2HE W7 71 Injec-
tion Lock, Optically Phase Lock e} 2 Azt &}to] 9
AAEE Folud o] &8 5 UL Holr}
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