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If A is an ideal OP AMP, the voltage gain v,/v; is :
(). =(Ro/R)(1+Ry/R4+Ry/Ry) (b). =(Ro/Ry)(1+R4/Ry+R4/R3)
(). <(R2/R)(1+R4/Ry+R4/R,) (d). ~(Ro/R)(1+H(1/R3)Ry//Ry))
(e). none of (a)~(d)

'\

2. Which of the following parameters is a ‘purely” :....Il_;all signal characterics of an OP AMP:
» @, (c).the unity-gain bandwidth (f,),

(a). the slew rate(SR),  (b). the p@\‘veri}hnd‘@ )
(d). the rise time and fall time (;,,, f)/f/' :

3. Which of the following staterﬂerﬁs s N ‘
(a).The small signal voltage gam
real number; ,
(b).The BJT CB amplifier has
(c).The output resistance of a ;
frequencies; ‘ : -

T
(d). The BJT emitter follower can be u ed%faiﬂuffer and it has no power gain;
(e). All of (a),(b),(c),(d) are true

4. For the class B output stages using emitter follower, which of the following is NOT true.
(a).There is some cross-over distortion;
(b).The device power dissipation increases monotonically as output signal magnitude
increases;
(c). The max. achievable efficiency is approximately 78.5%:
(d). The max. device dissipation power is proportional to V.’;
(e).Negative feedback around the whole amplifier can be used to reduce the distortion.

5. Which statement about the “body effect” in MOSFETs is NOT true?
(a).It 1s due to the channel length modulation by Vps;
(b).For the p-MOSFETs in a modern CMOS process, it will cause their threshold voltage
Vi to be more negative;
(c).The transconductance g, is usually smaller than g, due to Vgg;
(d).In a MOS source-follower circuit, it will reduce the output resistance;
(e).All of (a),(b),(c),(d) are true.
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6. An OP AMP has single-pole open loop frequency response with f=2 MHz. It is used to
build an inverting amplifier with a voltage gain of 10 dB.  Then this amplifier’s -3 dB
(closed loop) bandwidth is approximately:

(a).200 KHz; (b).182 KHz;  (c).481 KHz; (d).633 KHz; (e). 91 KHz.

G Vop The low frequency small signal gain of this CG
/[ amplifier can be expressed as vo/vi=(X+r01")Y,
i where
(@).X=gmi , Y=To1//1s;
Q " % (0)-X=(gmi //gma )", Y=ror//rea;

(©).X= gt Buzs Y= roi//toalIgms™;
% (d).X= gui+ Guo1, Y= Tot//To;

h

L V '_{ QI (C)X=( gml-t” gmbl-l)‘l, erol”rozﬁgrrﬂ-l;

BiAS
(f). none are correct.
-‘VSS 1 V;
i 5 1 i Y 1 :
8 - which Q; is a depletion mode
Vpp ith\W=0 , which of the operation
—d, @
Vo
v & are all possible, none are

For this circuit with a current source input,
the input resistance “seen” by the source is
(neglecting r, of Q,) approximately:

(a).

(b). Re//Rp

(©).( Re//Rp)/(1+gmRp)
(d).(Rg+Rp)/(1+gmRp)

(). (Re+Rp)/(1+gmRr)

10. For the same circuit as in Prob. 9 above, if r, is NOT negligible, the output resistance will
be
(a). Rp//r;
(b). g //Re//Rp/IT,
(©). gmi" //Ro//ry;
(d). Re//Rp/lt,;
(e). none are correct.
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1.(a).Draw the hybrid-n and T-small signal models for a BJT operating at low frequency
and in the active mode. The hybrid-n model should include (ry,gm,ro) and the T-model
should include (r.,a,r,). (6 %)
(b).Express ro and o in terms of g, andr; . (6 %)

2. When a BJT is operated in the forward active mode, the base current I is composed of
two components.  Describe these two components briefly. (10 %)

3.Express the small signal transconductance g, of a MOSFET operating in saturation mode
in terms of (a). Ip and W/L and (b). Ip,Vgsand V.. (6 %)
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