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Figure P1 shows the BJT amphfler with a current gain g of BJT is 100, thermal voltage V; = 25 mV and

s / Vi) . Assume that when Vg is 0.7 V, Icis 1 mA. When V¢ is =5 V, design
Rc4&5

collector current]. = Iexp(Vy
Re and R to make /¢ equal to 4 mA. Note the answer must be rounded to two decimal places. (Rg #2

/\ )

3 EA(10 )

Figure P2 shows a BJT amplifier with infinite current gain 5. Assume the threshold voltage V;, of ideal diode
is 0.7 V and ignore the base current of BJT. Find out the operation region of transistor Q, and Q. (active or

saturation region). (2% 10 %> A5 H 3 4> 24045 )
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Figure P3 shows a common-source amplifier which is biased at saturation region with threshold voltage Vi,

= 1 V and channel-length modulation parameter 1= 0.01 V-'. Find the small signal voltage gain -gpf..

HEA(10 )
The ideal OP amplifier circuit is shown in Fig. P4.
4-1 (5 %) If differential gain Ay = o0, find out V..

4-2 (5 %) If differential gain Aq= 50 V/V, find out V..
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Figure P5 shows a possible realization of the folded cascode amplifier. All the MOSFETSs have |Va| = 5 V. Let
I = 100 pA, and assume that the MOSFETs are operating at Voy = 0.2 V. Assume the current sources are
ideal. Please determine
5-1 (5 %) the output resistance Ryy.

5-2 (5 #) the voltage gain Ay.

Fig. P5 " Figree Fig. P7

6. 3HHEA(10 %)
The differential amplifier of figure P6 is fabricated in a 0.18-um CMOS technology for which pnCox = 414,Cox =
400 pA/V?, and |V,'| = 10 V/um. If the bias current / = 200 pA and all transistors have a channel length twice

the minimum and are operating at |Voy] = 0.2 V. Please find
6-1 (5 %) WIL of Q; and Q..
6-2 (5 %) the differential voltage gain A,.

7. HEA0 %)
Figure P7 shows that a bipolar differential amplifier with a bias current / = 0.5 mA utilizes transistors for

which V, = 50 V and B8 = 100. The collector resistances Rc = 5 kQ and the mismatch ARc between the
collector resistances is within 10%.

7-1 (5 ") Find differential voltage gain Ag.

7-2 (5 %) Find the common-mode rejection ratio (CMRR).
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Figure P8 shows a generalized high-frequency equivalent circuit for the common-source amplifier. For the
case of g, =2 MA/V, Cygs = 20 fF, Cyy = 5 fF, C. = 30 fF, R’y = 10 kQ, and R’ = 20 kQ.
8-1 (5 #°) Use the Miller approach to estimate the 3-dB frequency f..
8-2 (5 #°) Use the method of open-circuit time constants to estimate the 3-dB frequency f.
8-3 (5 #°) Also, find the frequency of the transmission zero f7.

Fig. P8

9. ++HEA(15 %) |
Figure P9 shows a feedback current amplifier formed by cascading an inverting voltage amplifier x with a
MOSFET Q. For the case of = 100 VIV, Rs = Ry = o, R; = 10 kQ, and R, = 90 kQ; For Q: g, = 5 mAV
and ro = 20 kQ.

9-1 (5 %) Find the value of close-loop gain A= lo/ls.
9-2 (5 %) Find the value of input resistance R;,.
9-3 (5 %) Find the value of output resistance R,




