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where

Vin(t) = Modulating signal
F(s) = LaPlace Representation of Filter
6(t) =6;(t) —6(t) = Loop Phase Error

Ksum = Amplification Factor of Summation Network

The factor Ky, is the amplification factor of the summation network with which only the
loop filter output signal is amplified. This factor is inserted to accommodate the situation
when the VCO control voltage is higher than the maximum output voltage of the loop

filter or when higher loop gain is required. Now, since
0(t) = 0:(t) — 6o(t)

differentiating gives,

w(t) = wi(t) — wo(t) = wi(?)

Substituting for wye(t) into (2.4) yields,

wlt) = w(t) — 209 _ kp(sya) - Kee? (25)
where,
W —hKUCOIX‘st“m = Loop Gain
By now letting,
) - 208 _ oy

leading to,

w(t) = a(t) — KF(s)8(t) — M (2.6)
Substituting w(t) = ‘—i—ad—(tﬂ yields the loop equation as a first-order differential equation:

ﬁ?{? + KF(s)0(t) = a(t) — —L”C‘i;’”(ﬂ (2.7)
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