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Find the output voltage of the circuit shown in Fig. 1. (v, expression in terms of v,
and v,)
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Fig. 1
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Design the circuit in Fig. 2 to obtain a current I, of 80 pA. Find the value required

for R, and find the dc voltage Vp. Let the NMOS transistor have V=0.6 V,

1,Cox=200 nA/V?, L=0.8 um, and =4 pm. Neglect the channel-length modulation
effect (i.e., assume A=0)

VUD = 4 * v
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WRAA= (20 )

Design the circuit in Fig. 3 to establish a drain voltage of 0.1 V. What is the current
Ip and Rp ? What is the effective resistance between drain and source at this
operating point? Let V=1 V, k,’(W/L)=1 mA/V?, k, "=11,Cox
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We want to analyze the circuit of Fig. 4 to determine /g, /c, Vi, and V. Assume

B=100, VBL':O-7 V.
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Consider the CMOS common-source amplifier in Fig. 5 for the case Vpp=3 V,
Vi Vip|=0.6 'V, 1,Co, =200 pA/VZ, and p,Co =05 pA/Vz. For all transistors, £L=0.4
um and W=4 um. Also Early voltage of V,;,=20 V for NMOS, |V,,[=10 V for
PMOS, and Izz=100 pA. Find the transconductance g, and the small-signal
voltage gain (v,/v;) of the common-source amplifier.
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The transistors in the circuit shown in Fig. 6 have parameters
Vo=V =1V, K,p=50pA/V?, and K, =10pA/V>. Also assume
Ap=A=0. (The subscript D applies to the driver transistor and the
subscript L applies to the load transistor.) Find the V, for (a) V,=5V and

(b) Vi=1.5V.

Vop=5§V
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WAL (30 )
Calculate the small-signal voltage gain of the bipolar transistor circuit
shown in Fig. 7. Assume the transistor and circuit parameters are:

=100, V_ =12V, V_=0.7V, R =6kQ, R =50kQ, V;=0.026V
oo BE C B

and V._=1.2V.
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HAA (30 5)
Calculate the differential-mode gain, common-mode gain

and common-mode rejection ratio of diff-amp.
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Consider the circuit in Fig. 8, with parameters: V =10V, V =-10V,
IQ = (0.8 mA, and RCE 12 k. The transistor parameters are p=100,



V=0.026V and VA:oo. Assume the output resistance looking into the

constant-current source is R = 25 k. Assume the source resistors RB
[

are zero.
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