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ABSTRACT

In mobile communication system using 900 MHz frequency spectrum, there widely used the VCO circuit composed of two
bipolar transistors because, compared with other VCO circuits, it can be implemented in small area with the surface mountable
chip components. Furthermore the implemented circuit gives the merits such as low DC current consumption, low $/N, and low
C/N.

In this paper, because of the merits of this VCO circuit, the problem of the selection of active devices is analyzed in case of the
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employment this circuit in higher frequencies. As a result, we found this circuit can not give the oscillation
above fp \/Eeq7rb,,rwhich is far below f,. Also for the computation of the above formula, the method is suggested for the
extraction of small signal model from measured S-parameters. This formula is verified by comparing with the results directly

obtained from its measured S-parameters. The practical maximum oscillation frequency gives the good agreement but the maxi-

mum oscillation frequency shows slight difference.
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2 B 7R 9 2RE 4A 428 U 2T
fraxd BF TFxAL] HAAHo|Fo] 10] He 71
Folug, Hu A5 FHo| & AF °F off
extrapolationdl A 4& % Ut}

olg{g xast fln 23 € S-parameter?t A& A
< % 39 modeling $HE ol & F/HH2E 42

4

242

fn
;TQL
o N
]
T

|
T
;
|
1.

o ’1.”,,1' - e e ST S S
o i oo

(S L I A S,
5.0E+00E

28 6. #H7Ms Fu49 emitter bias A gl wWeds}
(A7TM y&9 £, & /s YEMI, x&3& 2y Cy
RpE R )

0.0E400 indep{rn, 1}

F A7 16)4& A% $ELAe A 4588 2y
g+ A& Aonh

Iy 6elle AAHL 4R e FHFE FFELA
Ao Hg dA Fma £ o WA FHFsa
bias 4% Re% -é—”—[}?-b- o ot FA% @5 o8
plot 3hdct,

YoM BXo| emitter AFE A A% A
REZ7F 2 2% AY FFda Aoz g L2l 7}
T el AR RpZh ot of Ao uwhe} i3
7t Fu4rt FWskeE AE £ 4 A oA A A
oz 1y 17 #e A4 AghAlel #AsIE AA A
A RegE 7919 22 FoEA 88 Ald s
ot 3 WAl 5VE AMgste Fdl g AHekAo @3
o) A% AHe Ry ool Z1Ask 0.5 <A 0.8V A E
o A gFWele sHgdtAl genz, Y emit-
ter 78 &7 Y8, emitter @A AZHHE bias
A Ry @& AclxA=H FEAA AN HoEA
Fobgol gN 2 uHe Fog WYdMg A sbE
sAE wab ojel ol AFF AGA U] 3
2E FULT 2Hom A Agdy ALY ALe
olztal A& Rpol Ages H3d & B ¥E %
Faa7h g8 ¥ Ao Asdrt

www.dbpia.co.kr



H3X/900 MHz tige] o] §5A % Aol #2179 o £& 239 tiddye g 715Ae U JE 207
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of FellMe %M EZE f, A RF fr,
foex, B Cp T4 AEE 78 + gz A A€
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2% a9y 49 2L &35 IR E F&she e
WalA HdESFAD P EF o] 2HE Ee AHAE
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A&n 2y 13 2& H2E §/WAA A48 8 2
BAEE 771 sk Cg& 78 3] EAAY] A7)}
e AE 2on@ M 7besiAng. & FeMe o
2§ 5 7HA el =5 FEEHUTH

2¥ 33 Z& bipolar transistord M 2E F
2387] 938A 239 S-parameterd S/W ol 8
&3 ©] S-parameter® Y-parameter2 W3S
o, WAEE Y-parameter& 7FA 3 (1)4 & ol &89
&3 2e A%E 9& 5 U

Yoy = Re(—yl:) 1

E¢ 84 29 AE 4Y FAFAG SAANE

reactance’} 2L,(0 - )28 HAIS B

271 Ao @AY +HEE plotd § 33 A 24
A 71&718 ALEE inductance LyE 94& + 3l
=

a8 4 (17). (18)4M & gt ¥of e #e
A g3 inductoryd Y ¥4E& 24 ¥ S-parameter
9] base @xlel dZA&m tiA] A S-parameters
A AdsE 29 39 ryy ¥ LS ] geixnz,
vnlz] d2E pi¥ 32 Heol ERYAMY f41 W
HE ol & Fridze gES FE + YA B9, E 1
de oA 3o FHA FrrARe] FEeIH, 7N
AFol5e] 10 He fr € Ad FAFHEF [, °
SR @E 7122 (11) 4 € (144 o A
¥ @Eeolt.

R 19 7132 $&c) ALE¥E transistorg2 2%
collector2t emitter Atole] ARte] 2.5V, emitter
AF7E 3mA°l bias®lel ded, olgL R AUy
plastic mold¥el EU4HAF package Ho Uu}.
E 19 NE 939 32 <2680, 681, 856. 944)
© die?l FH/E& Jepiig, el £zl £+ pack-
age 3 & YepdT)

B 1o ¢ & 4%c] NE8569 A%+ 2L diest
g biasdtlM % packageel wa} ¥te] zpols} gl
% 4 5 Ak o] A o& A 29 1% 2 3
2o 43 MR E 4 (13) ¥ (158 o & ®29
4% 4 o] AMY 4 UMY

B 1. S-parameter2 4+2¥ EW AAY transistord F7132 @

24 Che[pF)  |gm(mmho) | rypy(ohm) | Cgu(pF) f{GHz) |fn.,(GHz)
NE68019 2.5 100 35 0.30 6.4 4.9
NE68119 4.1 107 22 0.42 4.2 4.2
NE85619 6.7 110 16 0.77 2.6 2.9
NE85630 7.3 110 22 0.85 2.4 2.2
NE85633 6.2 100 22 0.71 2.6 2.5
NE94430 7.0 70 30 0.52 1.6 1.6
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B2 E 19 AAE o] & Ar2H fosc ¥ fmax® S-parameterd ©j 4 24oi2 Axt

2y fRPEGlI(_,{OZ : f’"g;fééﬂ f20GHz) | fos(GHz) | fpay (GHZ)
NE68019 2.6 3.7 6.4 2.9 4.2
NE68119 2.1 3.0 4.1 2.3 3.9
NE85619 1.5 2.1 2.6 1.5 4.4
NE85630 1.2 1.7 2.4 1.1 2.4
NE85633 1.4 2.0 2.8 1.1 3.4
NE94433 0.7 1.1 1.6 0.6 1.2
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A b FHrE Astsigot
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vz £
71& 900MHz °jE8Ael A &sol da Atese
Aol L7 B2 thste] 42 Fope FAY

Wated sfAstct. 2 A3 dAFsse] FFL FE
22 9 bias A% AgHe A& &+ UG @
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