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(16%) Find V1~V and 11~ in the circuit shown in Fig. 1. Assume [Vpg[=0.7V, |Vcg(sa/=0.2V and
B=co.
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2.5V
8.6 kQ ? l I % ils Irer i Io 0 A GD R l lou

%

iu

M4:] | M3 i
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il . w2 J-—[
-5V | - L L -
Fig.1 Fig.2 Fig.3

(16%) Consider the Widlar current source shown in Fig. 2 for generating a constant current
Io=100pA with Iggr=1mA.
(a) Determine the value of Rg.

(b) Estimate the output resistance for B=100 and V,=100V.

(16%) Consider the cascode current mirror as shown in Fig. 3, where all the transistors are identical

with £4,Co=160pA/V?, V;=0.5 V and W/L =10.

(a) What is the maximum resistance R for the cascode current mirror shown in the figure without
any transistors entering the triode region? (Neglect the body effect and the channel length

modulation effect of the transistors.)

(b) Estimate the output resistance seen into transistors M3, where A=0.1 V.

' 40 kQ
(16%) Consider the circuit shown in Fig. 4. AN
(@ Find the feedback factor B. - 1030 L
(b) Assuming the opamp is ideal, find the closed-loop gain V'I—— i A —e Vo
vo/vi. If vi=0.5V, determine v, 10 kQ
Fig. 4

(c) Repeat part (b), if the opamp gain is A=500.
(d) If the op amp is nonideal, and has a low-frequency gain of 500 and a single-pole rolloff at 5
kHz, determine bandwidth of the feedback circuit.
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(20%) Consider the two-stage amplifier shown in Fig. 5, where 14,Co,=160pA/V", 14,Coy =64pA/V

9

Vi=|Vip[=0.5V, A=A, =0.1 V1. All the transistors have a channel length of 1um, and the channel

widths are indicated in the figure.

(a) Determine the transistor currents Ipi- Ipio.

(b) Find the low-frequency gain for the first and second stages (v,; 44 and v,2/v,)), respectively, v,
is the voltage difference between vy and vyy..

(c) Neglecting the internal capacitances, estimate the pole due to the compensation capacitor Cec.

VDD=1.8V
Ij M'S‘_J 50um ME
MI10 | | | 50um
25um f I - 1 M
M2 M1
VIN o—| 25um i—on+ Cc=5pF
I Vo2
sopa (@) “
ﬁ‘t:mpm
10um 10pum
u l; K M7
3

Fig.5
(16%) The circuits of Fig.6 show different implementations of an inverter. Neglect the body effect.
(Vir=|Vp|=0.5V)
(@) Determine Vog (output at Vi;=0V) of the 3 inverters inverters.
(b) Calculate the static power consumption at Vi;=0V.
(¢) Vo (output at Viy=Vpp) of which circuit(s) is 0 V?
(d) Determine the static power consumption at Vi,=1.8V. (8,=4x B, =320pA/V %)
(e) Which circuit(s) is(are) a ratio circuit(s)? (i.e. the proper functionality of the circuit depends on
the size of the devices.)

Vpp=1.8V Vpp=1.8V Vpp=1.8V

Vin Vout - Vout Vout
Vin ©— Vin 0— ,
) : 3

¢y
Fig.6





