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On the other hand, channel-length modulation in the
current-source transistors does lead to additional errors.
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L 3
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Since \ is not zero, the ratio /2 is slightly different from the
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aspect ratios. This problem is solved in the modified
Wilson current source
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normally g, r,3 > 1

Therefore the Ry is improved.
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Hum Noise Again!!

% ratio of all transistors are v
shown
5
(T) My
ng3 = ng4 = IDl = ID2 My (i) My
1
Vgsl = Vgs2 + I;R I 3l,roz
Ipp = Ip; -’ml lfm
1,
05K(gs1 Vr)? = 0.5K, (Vg2 — V1) ’

Ves1t — Vr 2=V, os1 — IpoR — Vr)?

)" =
= () (%),
Ves1 (1 = VX) = IR + V(1 — VX)
(Ves1 = Vr)(1 = VX) = IpoR

Ipo(1 — VX)? = 0.5K,(Ip;R)?

o U=VD? (1=
0.5K..In /OSK.Tnrn
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(1-VvX)
V05K, I,

The currents Ip; and Ip, are
independent of the supply
voltages V* and V~ as long
as M, and M3 are biased in
the saturation region. As the
difference, V* — v—,
increases, the values of Vpg,
and Vgps increase but the
currents remain essentially
constant.

Hum Noise Again!!
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