EE-523 — Exercise 3 Solutions

1. Let’s calculate the minimum and maximum on resistance of Mi by
assuming p,Cox = 5053 M WIL=10/1, V14=0.7V, VDD=3V, and y = 0.
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f., = 10 MHz

Vep = (3 = Vin) > Vry
VGD == (3 - Vout) > VTH ifVOllt = Drain
In any case, M1 is in triode region.

fin=10MHz: assuming little phase shift and that Vout tracks Vin: Vout=Vin.
1

HnCox (%) (Vbp = Vin — V)
e ForVj, = 0V:Rypymin = 8700
e ForViy, = 0.5V:Ryymax = 11110

e If Vinmax=1.5V: Ry max = 25004
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2. Let’s assume:
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o If Hpcox (%)P = UnCox (¥)N

Ron is independent of input level.



3. We must have Aq; = Aq,
o Aq; = W;L; Cox(Vek — Vin — Veun)=WaLaCox(Vin — |Vene|) = Aqy

For only one Vi, we have Aq; = Aq,.

4. In the amplification mode: Vx + 0 = —V,,,;//A,,

Charge on Cy is raised to CyV, + C;,Vx due to conservation of charge at X.

CxVo+CinV:
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