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Derivation of Colpitts feedback capacitor values.
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Simplified schematic diagram showing the reflection amplifier part of the Colpitts
oscillator. The capacitor network of C1 and C2 would provide positive feedback from
the emitter to base.
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Vip =1, (XCy +XC,) -1,(XC, - AXC) - (1)

0=-1,(XC,)+1,(XC, + hie) - (2
: , . . l,-XC,
rearrange to give Ib and sub into equation (1) ie |, = —"——
(XC, + hie)
V. =l (XC,+XC,)- ﬁ(XC - BXC,) and multiply out
in in 1 2 (XC1 + hie) 1 2 y
vV, =I,.XC, +1,,.XC, __tnXCy XC - XC,y PXC, xboth sides by XC, + hie

(XC, +hie)” ~* " (XC, + hie)

V, (XC, + hie) = (XC, + hie) I, .XC, + (XC, + hie)l,,.XC, -

(XC, + hie).—nXC1_ xc 4 (xc, + hie)—nXCa

—n- = —n— = BXC, and multiply out again.
(XC, + hie) (XC, + hie) P2 ply out &g



‘(" |  =BEREC&MI

rowave Theory, Design, Sheet

- i sl b e i el )y 20f 2

AL AL CL

mm@.m;@
V,, (XC, +hie) = 1. XC? + hie.l, . XC, + XC_.I..XC, +hie.l, .XC, - 1. XC? + XC,.l. .XC,.
V,, (XC, +hie) =hie.l, . XC, + XC,.I,,.XC, + hie.l,,.XC, + XC,.I,,.XC,.# Rearrange for I,
V,, (XC, + hie) =1, [hie(XC, + XC, )+ XC,.XC, I, (1+ B)]

V _ hie(XC, +XC, )+ XC,.XC,(1+ B)
l, " XC, + hie

If we assume that XC, << hie then:-

_ hie(XC, +XC,)+ XC,.XC,(1+ B) N hie(XC, + XC,) .\ XC,.XC,(1+ p)
I " hie hie hie

Vi _ Z,, =XC,+XC, + XCl'X;:_Z(“ﬂ) Letgm= @ expand reactances: -
ie ie

L, " joC, joC,) joC, jwC,
Vv, 1 1
=Z, = -gm——— + -
ki o C.C, Ja)'[cl'CZ(C1+C2)]
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Input impedance (negative) Parallel combination of C1 & C2



