EE 140 ANALOG INTEGRATED CIRCUITS SPRING 2012
C. Nguyen

PROBLEM SET #4

Issued: Tuesday, Feb.14, 2012
Due: Tuesday, Feb.21, 2012, 6:00 p.m. in the EE 140 homework box in 240 Cory

1. (a) For the two BJT current mirror circuits shown in Fig. PS4.11, calculate the ideal mirror
ratio lo/lIrer if (1) Va = 2 and firo = <. (ii) If Vo = o and fro = 75. (iii) If VA=60 V, fro =
75, and Vgg = 0.7 V. The symbol “A” stands for the relative sizes of the emitters of the

BJTs.
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(b) Calculate the mirror ratio lo/Irer for the MOS current mirrors in the Fig PS4.12 for (i)
A=0; (i) For 2= 0.02 V' if Vony = 1V, k= 25 pA/VZ, and Iger = 50 pA.
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(c) If a small ac voltage disturbance v, is applied directly at the M gate as shown below in
Fig PS4.13, what is the output current disturbance i, due to v, for (i) 2=0; (ii) A = 0.02 V' * if

Vin = 1V, k= 25 pA/V?, and Irer = 50 pA.
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Fig. PS4.13

2. Calculate the gain of each circuit in Fig. PS4.2 at very low and very high frequencies.
Neglect all other capacitances and assume A=y=0.

Fig. PS4.2
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3. For the BJT Wildar current source shown in Fig. PS4.3, assume V= 5V, R; = 4.3kQ,
VBE(on) = 0.7V.
(a) Determine the proper value of R, to give Iy, = 5mA, assume fSg = 100
(b) What is the output resistance of the current source, assume Va=80V, fr=100.
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Fig. PS4.3

4. Calculate the mid-band small-signal gain and -3dB frequency of the circuit in Fig. PS4.4.
Assume: Rs= 1 kQ, Re=75Q,R3=4kQ, R, =1kQ, R =4kQ, R, =10kQ, and Vcc = Vee
= 10V. Device data are g = 200, Vggon) =0.7 V, 7r = 0.25 ns, r, = 200 Q, r¢ (active region)
=150 Q, Cjeo = 1.3 pF, C,p =0.6 pF, woc= 0.6 V, Ceso = 2pF, wos = 0.58 V, and ns = 0.5.
Also you can assume Cje in forward active region equals 2Cjeo.
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Fig. PS4.4



