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Based on your design, measure the\é&rain current I (DC), the ¥oltage across drain and source (DC), and the
mid-band small-signal gain v,/v;, Compare the measured data with your analysis in the space provided

below.
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2. Perform HSPICE simulation based on the transistor parameters extracted in Lab 6. Compare the measured
results (DC values and gain) with HSPICE simulation, and comment on what you observe
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5. Add a source degeneration resistor of 1 kQ in the CS amplifier. Adjust the gate voltage to achieve the
same drain current as in Step 1. Measure the mid-band small-signal gain and maximum linear output

swing. How does the gain compare to your hand calculation?
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B. Design of a ~ommon-drain amplifier (source followe )

with the transistor of nodes 6-7-8 1
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Fig. 3: Use different load resistors to test a CD amplifier.

2. Add an additional resistor R; and a coupling capacitor 0.1 pF as shown in Fig. 3 for the CD amplifier
design. Use R; values of 1 KO and 10 KQ, respectively, and meas ré the mid-band small-signal gain. This
test is to investigate the effect of the load resistor on a CD amplifier. Compare the results under the two

different loads. Also, compare the measured results with hand calculation. Comment on what you observe.
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C. Design of a common-gate amplifier

1. Build a common-gate amplifier (Fig. 4) with the transistor without body effect (node 6-7-8) on your

breadboard. Use the load resistor that you obtained in A-1 for the common-source amplifier. App}y a gat:
DC bias voltage of 2.0 V and Vpp of 5.0 V. Apply a small signal v; at the source of the transistor anc

measure the mid-band small-signal gain v,/v;. Please also write down the previous common-source

amplifier gain for comparison.
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7. Perform hand calculation based on the transistor parameters extractec in Lab 6. Compare the measured

results with hand calculation and comment on what you observe. ( 0 '3 )
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' 0.1 uF

Fig. 5: The cascode amplitier.

D. Design of a cascode amplifier
1 Combine the common-source and common-gate stages to build a cascode

amplifier (Fig. 5) on your

breadboard. The gate bias of the CS stage 1s 2.0 V. Please adjust the gate bias of the CG stage to achieve

the same DC current as that with the CS stage. The applied Vppis 5 V and the load Rp 1s the same a.s that
used in A-1. Measure the drain-source voltage drops for both stages. Make sure both transistors are in the

should be kept the same. Vc,s , = j \/

Vps o1 = _Y~ ]?1 V; Vps, 02 = ,‘A}q% b 74

7 Measure the mid-band small-signal gain of the amplifier and compare that with the value by hand

calculation. Give a brief comment on what you obs
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g Part 11. Mini Prj ect

1. You are required to build a speaker driving circuit using a cascade three-stage common-source amplifier
as shown 1 Fig. 6(b). You will have to use the CD4007UB MOSFET array and the power transistor
VNO0606 to build the first two stages and the output stage, respectively. The first two-stage amplifier is

shown in Fig. 6(a). Based on the experience obtained in Part I, please design the bias point of M1 through

measured results. Check if the upper -3dB frequency is ldrger than 20 kHz.
Gain of the first two stages: Measured = ; calculated = ﬁ 55 .
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2. You are advised to extract the VN0606 transistor model (e.g. threshold voltage)ﬂlby -y measurements as
performed in Lab 6, in order to design the last stage of the speaker driving quéuit as shown in Fig. 6(b).

The complete circuit has to achieve a total gain of at least 25. Describe your design process below
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For demonstration, you need to apply an input signal of 20 mV (amplitude), from a functional generator, wit¢

with increasing frequencies from 500 Hz to 20 kHz. The sound from the speaker should be heard by the
A
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