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(4) B A A
1+10 = 11.0
10-2-8 = 0.0 (add +/-)
1.5%1.5 = +2.3 (add+/-)
1.2*1.2=1.4

Problem Set 3-1

B8 3% [6pts]
If not otherwise specified, please use the following parameters.
w w w
_ 2 (22 (22} = () = = —
ty Coe = 0.25mA/VZ, (L )1 (L )2 (L )? 100,Vyy = 0.5V, 1 =0,

Vop = 2V, Ipy = Iy, = 0.5mA, Ry, = Ry> = 2k, Re; = R, = 2k
CGS = 1pF, CGD == C'.?B - CDE - ﬂSpF, (fDI' Eal:h MIJMZJ aIld Mg:}
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Circuit D

Circuit E

In the Circuit E, to get the same voltage gain as Circuit D, the power dissipation will be

A. higher than Circuit D
B. lower than Circuit D

C. same as Circuit D
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In the Circuit E, if there is no channel length modulation effect in MOS transistors, the output linear

swing range compared to the Circuit D will be

A. larger
B. smaller

C. the same



In the Circuit E, if bias voltage Vp3 is reduced to make M into triode region, the voltage gain of this
circuit will

A. increase
B. decrease

C. no change

Problem Set 3-2
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If not otherwise specified, please use the following parameters.

, (W w w
w,C,. = 025mA/V-, (—) = (—) = (—) =100,Vyy = 0.5V, A =0,

L), \L/), \LJ;
VDD = ZV,ID]_ = IDE = DSmA, Rﬂl == RDE == an, R.’:T]_ == R‘L_‘;z = Zkﬂ

CG.’; == 1pF, CGD == 'CSB = CDB = ﬂSpF, (fﬂr Ealjl MIJMEJ and Mg]
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Circuit D Circuit E



Please calculate the voltage gain |Vqu/Vin| of Circuit D as 10.0 (4 43) VIV, and of Circuit
E as 10.0 (4 7)) VIV.

Please calculate the bias voltage Vy; of CircuitD as (0.5)0.7 (4 43) V, and the bias voltage Vpy
and lowest bias voltage V3 of Circuit Eas (0.5)0.7 (4%3) Vand (0.5)0.9 (447) V,tokeep all
the transistors in saturation region.

In real case the transistors cannot enter triode region during signal swing. Based on Problem 5, when
the input Vj, for Circuit E is Ay*coswt , please find a V3 voltage (1500.0) 1000.0 (4 43) mV to get
the maximum amplitude A, (500.0)50.0 (4 43) mV. Make sure to keep all the transistors in
saturation region when the maximum amplitude signal is applied. (e.g, 5.56=>5.6, 23.32=>23.3)

Problem Set 3-3
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If not otherwise specified, please use the following parameters.
w w w
_ 2 (22 (22} = () = = —
ty Coe = 0.25mA/VZ, (L )1 (L )2 (L )? 100,Vyy = 0.5V, 1 =0,

CG.’; = 1pF, CED = c:gg = CDB = ﬂSpF, l:fDI' each MIJMEJ and Mg)

Based on the bias condition in Problem 5, please use these parameters for
each active device to calculate the frequency responses of Circuit D and
Circuit E:
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Circuit D Circuit E
Please calculate the poles of Circuit D. At node X is 1.2 (4 9) x108 rad/sec and node Y
is 7.9 (4 9) x108 rad/sec.

Please calculate the poles of Circuit E. Atnode lis (1.2)3.1 (4 9) x108 rad/sec, node J is
5181.3)22.7 (4 9) x108 rad/sec, and node K is 8.3 (4 9) x108 rad/sec.

Problem Set 3-4
E5 3% [6pts]

If not otherwise specified, please use the following parameters.



w w
w,C,, = 0.25mA/V?, (—) = (—)
L/, L/,

w
(T) = 100,Vyy = 0.5V,A =0,
q

Vop = 2V, Ip; = Ip; = 0.5mA, Rp; = Rpy = 2k0, Rg; = Ry = 2k
CG.’; = 1pF, CGD = {:'55 = CDB = ﬂSpF, [fDI' Eafll MIJMEJ aIld Mg]

In Circuit E, we enlarge the load resistor Rp, for higher gain. If all the

transistors are in saturation region,
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Circuit D

the pole at node | will be
A. at higher frequency
B. at lower frequency

C. no change

the pole at node J will be
A. at higher frequency

B. at lower frequency
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Circuit E



C. no change

the pole at node K will be
A. at higher frequency
B. at lower frequency

C. no change
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