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4. # (24 %) The NMOS transistors in Fig. 1 have Vi = 1V, 1,Co = 120 pANV? 2 =0 (or Vo= ), and Ly = L, = 1 um. Find the required
values of gate width for each of Qs and Q to obtain the voltage and current values indicated
+5V
; l Operation NMOSFETs PMOSFETs
20 pA \i 3R Saturation Iy = ki(Vos V) Ly = ky(Vsg +V,)*
- s Triode Lin= ka2(V5- V)V psVps)
[;I:: 0, Lip = k[2(Vs6+ V) Vsp-Vsp']
5 5 Transition Point Vs = Vos-V, Vspay = Vsg +V,
; 0, ko = Wit,Coxl2L ky= Wi,Coxl2L
Small signal parameters: g, =2 /knTDQ, o = Va/llpg
Fig. 1
5. s E R (25 %) Figure 2 shows an ideal op-amp.
/ KR R
5-1 (16 %-) Find /4, I3, 13, and V. o
5-2 (9 %) If Vo is not to be lower than -13 V, find the maximum allowed value for R,.
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7. % (20 4-) The MOSFETs in the buffer amplifier shown in Fig. 4 are matched, having 1,Cox (W/L)1 = 14,Cor (W/L)2 =1 mAN? and |V = 0.5
V, The resistance R = 1 MQ.

7-1 (10 4-) For G and D open, find the values of drain currents /ps and /p;.

7-2 (10 %) For infinite ro, find the voltage gain of the amplifier from G to D.



