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1. (12%)InFig. 1, uC (W /L)=1mA/V? for both NMOS and PMOS, V, = -V, =1V and neglect the body effect.

Calculate 7, ,7,, and V,, when V, =2.5V,-2.5V .

=25V
Fig. 1

2. (22%) Refer to Fig. 2, neglect the body effect, the channel modulation, and the Early effect. The parameters for BJT
are #=100 and J; =107 4, for PMOS, y1 C, =50ud/V*, W/L=100and ¥, =-0.7V .

(@) Incasey,, =0, calculate the value of ¥, and 7, which will keepj, =i, =100u4 .

(b) With ¥, and V, as calculated as in part (a), apply an ideal source v, , sketch the small signal equivalent circuit and

calculate the input resistance R, , output resistance R and small signal voltage gain.

3. (8%) For the feedback circuit shown in Fig.3, the amplifier has a low-frequency gain of 2000 and a single-pole rolloff at 1
kHz. If B is 0.5, find the low-frequency gain and the bandwidth of the feedback circuit.

4. (15%) Consider the differential pair shown in Fig. 4, where W/L values are given in the figure, 2,Cox =25 uAN2 and V=
—0.6V. Neglect the channel length modulation effect.
(a) Find the minimum value of v;, that causes M1 to conduct the entire current I.
(b) Find the equivalent small-signal transconductance for the differential pair (input: vis and ouput: ip;—ip;) .

(c) What is the lowest value of V¢ (vig=0) for which M1 and M2 remain in saturation?

Vpp=33V

Fig. 3
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5. (10%) Consider the common-source amplifier shown in Fig. 5, where W/L values are given in the figure, HnCox=2.5%X 11;Cox

=100pA/V?, V= —V,;=0.6V, An=0.04V"" and Ap=0.08V"".

(a) Estimate the low-frequency voltage gain, where Vi is given such that all transistors are in the saturation region.

(b) If Cpa1=5fF and C,,=801F, }estimate the total capacitance seen by Ryx.
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6. (18%) Determine the mode of operation (cutoff, active or saturated mode) for each transistor in the circuit shown in Fig. 6
when (a)Vin=0V,(b)Vin=5V. And assume B = 100, Pr=0.5, Veony=0.7V, Vpgiay=0.8V and Vcg(san=0.1V. Why?
Descript it briefly.

7. (15%) (2) Draw a CMOS inverter with Vpp = 5V, where 2,Cox =115pA/VZ, 14,C, =30uA/V?, and Vi =[V[=1V.
(b) Assuming the W/L = 1 of the NMOS device, design the inverter with a 2.5V logic switching threshold voltage. What is
the W/L of the PMOS device? |
(c) Draw the curve of current (Ipn=|Ipel) Vs Vi, as Vi, from OV to 5V. Label the important points, like the voltages of start
point and end point of the current flow. |

(d) When the inverter with the load capacitor C;, how does change the C; affect the current curve in part (c)?





