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Indicate on your homework in which discussion section (Tuesday / Friday) you
would like to get your homework back.

1) For the circuit shown in figure 1, calculate the small signal voltage gain Vou/Vin in
terms of the circuit elements R, Ry, R and the small signal parameters Qm, mp and
ro of M1 and M2. Assume that all the transistors are identical and in saturation. Ig is a
bias current and Vg is a bias voltage.
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Figure 1.



2) For the circuits shown in figure 2:
Assume W =4 pum, L = 0.13 pm for all transistors. Use the models given below.
a) Calculate the bias voltage V|y needed to get a bias current Ips of 150 pA.
Do not neglect the effect of A.
b) Calculate Ry and ao.
c) Verify with SPICE.
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Figure 2.

SPICE hintsfor problem 2:
e Use a. op analysis to get the operating point and to verify your calculated values

for V1, Vbsat, Om, 9mb and Jas.

e Usea.tf analysisto get Roy and ao.
eg. .tf v(out) vin will calculate the gain from ac voltage input ‘vi n°
to the voltage on node ‘out ‘ and will give you the input and output resistance.

Transistor models:

. nodel nnos

+ nnos | evel =1 tox=2.6n vt 0=0.3 gammua=0.2 phi =0. 6 u0=250 | d=0.025u
+ capop=0 acn3 | dif=0 hdif=0.2u cj=8e-4 cjsw=8e-12 cjgate=8e-11

+ | anbda=0. 2

. model pnos

+ pnos | evel =1 tox=2.6n vt 0=-0.3 gamma=0.2 phi =0.6 u0=100 | d=0. 025u
+ capop=0 acnm=3 | di f=0 hdif=0.2u cj=8e-4 cjsw=8e-12 cjgate=8e-11

+ | anbda=0. 15



