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Abstract

A 35-MHz Colpitts oscillator circuit is studied in this project. The simulated signals of
the circuit using Pspice sorfware are compared to the real signal measurements of a hand make
circuit on a proto board. The hand analysis of circuit is also provided in this project. The Colpitts
oscillator circuit is chosen for studying in this project because its circuit is easy to understand and

build.
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Transconductance:

En = ;—; (2.8)
Input Resistance:

r, = % P (2.9)
Output Resistance:

¥, = ﬁ (2.10)

1o
Lﬁﬂ. ¥, 10 Early Voltage ansnldnamsidenaioinyas [157,100¢
Base-Charging capacitance:

C, =t (2.11)
iﬂﬂﬁ T, f19 base transit time in the forward direction é@ﬁfi'l ﬁi‘m@i 10 19 500 ps dM5U
nInEiensiuy NPN tagfinn aud 1 89 40 ns 50 visuBamesiam PNP
Input capacitance:

C,=C,+C, (2.12)
Forward — active emitter — base junction depletion capacitance:

C, =220, (2.13)

e C Je0 fio B E Zero - bias depletion capacitance dmiuTuaaluy PSpice m
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o ar

dwdyanadloundn v, ssiinnududusoudaaiu v, iy

v, = B(@)v, 2.17)

dlounus Tuaums 2.17) drweauns (2.16) 1wz 14

v, = A(w) B(w)e™ !y, (2.18)

Tauh dasrdu v,/ v, Ae “AvswdygyIusen vie guiny (Loop-gain) Unuay

LG = A(w)B(w)e/%@)0s() (2.19)

= @ o | 4 4 a
Fan1znai (Steady-stage) U1 1iufie gilinumdumilsmasanm Fuitutew lunseenda
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A(w)B(a))eflﬂA(ﬂ’)Ws(m)l =1 (2.20)
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ABcos(0, +0,)+ jlABsin(@, +6,)]=1 (2.21)
INANNIT (2.20) wiwpu'ldn
ABcos(d, +6;) =1 (2.22)
Las
ABsin(@, +6,)=0 (2.23)

Faouns (2.22) wazaums (2.23) wiiluess dle

B, (@)+0,(w)=2nn (2.24)
Tasn-0,1,2, ... uas.

Aw)B(w) =1 (2.25)
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M 4.1 useduiialdnnTuasie
Ve (V) Ve (V) Vi (V) Ver (V) Ve (V)
1369 | 1733 | 0937 | 0482 0.863

MIMUINTIAT
V,, =V, —V, =1.369V —0.937 = 0432 @.1)
mi,
V.. -V
10 [=—"—4 4.2)
Req
lije R, =R|R, (44)
R
nas V. =—2 _V 4.5)
(R +R,)
ud R,, = 10kQ10KQ = 5kQ (4.6)
V=0 gy sy @.7)
(10£Q + 10k€2)
- & 3V -1.5V
AU [, =———=300 4.8
5 S A (4.8)
HRRTIAFRANEIATEIR AU Aaz + 5%
R, = R, = R+ 5% = 10kQ £ 500Q = 9.5k02,10.5k2 (4.9)

b

Tagra lludaminiidndimfiszyls Mldamanaia R +5% 9Tilinn

L]

R,, =9.5k9.5kQ2 = 4.75k (4.10)
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= W =1.5V
7 (9.5kQ+9.5kQ)

oy, = WLV _ 1590100
4.75kQ

fariu a2 18 weanszuanie agluse 7, = [300u4,315.79u4]

1.

Vee =Ve 3V -1.733¥

N le =% 3300
(o

=3.839mA4

A a ] - o 3/
UJE]'W‘T]']3ﬂ“ﬂ1ﬂ'l'lllﬂﬂ“ﬁ‘|ﬂ‘llﬂQﬂ'Jﬂ'lu“"luﬂ'JUilg‘lﬁ
R, = R+ 5% =330 +16.5Q2 = 313.5€2,346.5Q)

SuReadu a1 iR sandnNuRaNae + 5%

y ;31T

vz'lden X = 4.042mA
' 313.5Q

»
dufuazdnszua 1, = [3.839m4,4.042mA|

i /,

21N

I, =1, +1, =[(3.839mA +300ud),(4.042mA + 315.79 pd)|

= [4.139mA4,4.358mA]
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=Fliter= =0Ffsel= =Record Length= =Trigger=
Smoothing : OFF CH1 : 0,000V Main © 200 Mode ; RUTO
BW @ FULL CH2 : D.ov Zoom ;200 Type : EDGE CH1 4
Delay 0.0ns
Hold OfF :  MINIMUM

]
Qs =)

71t 42 dygnefiialdon R, laoiiil voivdiv = 200mV 1ag time/div = 100ns

Stopped
CH1=200mV.

R

2007 /09/04 1926555
10003 7div

%
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CHI=10dBY . : . : 1 BOMHEZ S
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F2(1) i {0.00Mz  P2(1) -26. ; : :
35.00MHz : 4P(1); -18.

=Filer= =0ffsetn =Record Lenglh= =Trigger=
Smoolhing : OFF CH1 :  0.000V Main : 200 Mode : AUTO
BW @ FULL CH2 : 0.0v Zoom : 200  Type : EDGE CH1 4
Delay 0.0ns
Hold OFF :  MINIMUM
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9.995my :  Freq 35:21Miz

=Hiler= =0ffset= =Recard Length= =Trigger=
Smoolhing : OFF CH1 :  0.000V Maln : 2K  Mode @ AUTO

BW : FULL CH2 ooV Zoom : 2K Type : EDQE CH1 4
Delay : 0.0ns
Hold OfF : MINIMUM
ci ar { o 9 £ . . .
51lfi 4.4 dygnuindalinn &y Taohil voludiv = 200mV uae time/div = 10ns
Stopped 3 2007 /08/04 193067
CH1=200mV: : : : : 1 Snafdiv
DE LA LI oo - b e (BRBT VY
: A ’ : ; ; NORM(REP)

e m:...saﬁ.mﬂ!..g ...... Min. =736.0mV ..
AV 47:36m¥ ©  Freq 36.36Miz

i Mo

=Filler= =0ffset= =Record Lenglh= =Trigger=
Smoothing : OFF CH1 :  0.000V Main : 1K Mode @ AUTO

BW : FULL cH2 :

ooV Zoom @ 1K Type : EDGE CH1 &
Delay : 0.0ns
Hold OFF :  MINIMUM
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Delay : 0.0ns
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