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11.1 Common-Sour ce Amplifier with Current Source Supply & SPICE Simulation

Design a common-source amplifier with a current source supply as shown in the figure below. The
NMOS channel length is L=2nm and the substrate istied to —2.5V. Vg as is set such that V=0V
(1) Choose Vgias, W and Igyp so that the amplifier has an overall voltage gain of —100 when
R.® ¥ and the amplifier has an overal voltage gain of —20 when R = 20kW.

(2) Verify your result using SPICE. You should use Level 1 MOSFET model and specify the
proper model parameters in your simulation. Fill the table with your smulation results. Does the
simulation match your hand analysis? What are the reasons if they don’t match?

Desred Simulated
Vo ov
Voltagegain A, (R.® ¥) -100
Voltage gain A, (R.= 20kW) -20

(3) Bias the amplifier so that Vo=0V (in case Vo is not equal to OV in part(2)), apply a sinusoida
signal vs to the amplifier and ramp vs up to get ral to rail output, at what value of vs (the
amplitude) do you see the output waveform distorts and clips? What is the peak-to-pesk output
swing when the distortion appears?

+2.5V

CD Isup Device Data

V= 0.7V
4 K Vo MCox = 50MA/V2

Rs
v R. | ,=0.05Vv*
> | foc ® ¥

VBIAS



11.2 Common-Emitter Amplifier with Emitter Degeneration

Given an NPN common-emitter amplifier with emitter degeneration resistor as shown in the figure
(1) Find the value of Vgias SO that Vo=0V when lsup=200mA

(2) Cdculate the two-port parameters Ri, and Ry

(3) Caculate the overall transconductance

(4) Cdculate the overall voltage gain

#25V
CD lsup Device Data
ls=10"°A
Vo br =100

VBIAS

LAY Z10kw Va =25V
e ® ¥
vsi

11.3 Common-Gate Amplifier

Given an NMOS common-gate amplifier with a current source supply as shown in the figure (The
bulk node of the NMOS transistor is tied to its source)

(1) Find thevauefor Igas so that V=0V when Is;p=100mA (you can neglect Rs)

(2) Cdculate the two-port parameters Ri, and Ry

(3) Caculate the overall current gain

(4) Cadculate the overall transresistance

+2.5V
Device Data
X o
— | W/L=4/2
o V= 0.7V
Vo mMCox = 50MA/V?

e [n=0osv?
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] RS = 10kW

-2.5V



