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1+10 = 11.0
10-2-8 = 0.0 (add +/-)

1.5%1.5 = +2.3 (add+/-)
1.2*1.2=14

Problem Set 1-1
B85 [8pts]

Please answer problem 1~4 according to Circuit A.

Circuit A is a common gate circuit. If all the transistors are in saturation region

and ignore the channel length modulation, Vpp, Vg, Vg Voltages are fixed, to
decrease the voltage gain |(Vout/Vin)l,



Circuit A

The load resistor Rp has to
A. increase
B. decrease

C. no change

The common gate size (W/L), has to
A. increase
B. decrease

C. no change

The bias transistor size (W/L); has to
A. increase
B. decrease

C. no change



The source impedance Rg has to
A. increase
B. decrease

C. no change

Problem Set 1-2
B8 3%/ [8pts]

Please answer problem 5~8 according to Circuit B.

Circuit B is an emitter degenerated amplifier. If the transistor Q, is in active
region, V¢, Vg voltages are fixed, when the degeneration resistor
Rg decreases,
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Circuit B

The voltage gain will
A. increase
B. decrease

C. no change



The input impedance will
A. increase
B. decrease

C. no change

The output impedance will
A. increase
B. decrease

C. no change

The output swing range will

A. increase
B. decrease

C. no change
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Problem Set 2:
IHFERE [21pts]
B8 3%/ [3pts]

Please answer problem 9-12 according to Circuit C.
Please use the following parameters.

W w
i, C,, =0.125mA/V?, (T)I = (T)z =100, Vpy = 0.4V,



;'LI =}Lz =D, lg =l4=D.1V_IJ

W W
?DD = ED‘F, RDI = RDE = 4kﬂJIREF = Dlmﬂ,ﬂnd (T) (T) =5:1
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In Circuit C, all the transistors are with no body effect.
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Circuit C

If the output common mode level is 1V, and the Vgs3 is 0.5V, the input common mode level Vgg has to
be (0.5)1.1 (34) Vtomakethe M; DC current 2.5 (3 43) x101 mA, and M3 DC currentis 5.0
(349) x101 mA. (e.g, 2.19 => 2.2, 0.34 => 0.3).

The small signal differential mode voltage gain (Va)/(Vi+) is -10.0 (3 43) VIV, voltage gain
(Vb)/(Vit) is +10.0 (3 43) VIV, voltage gain (Vc)/(Vi+) is +0.0 (343) VIV. (add
+ or - in each answer).

The small signal common mode voltage gain is -9.9 (349) x102 V/V. (add + or -).




In this circuit, which is the possible way to increase the input differential mode linear range?
A. increase RD
B. decrease VDD
C. increase W/L of M1 and M2

D. increase IREF
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