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Exam Advanced Analog Design
June 2, 2010 at 14:00 – 19:00

The total number of points for this exam is 30 and to pass the exam at least 15 points are
required. The exercises are not structured in any particular order.

Material allowed during the examination:

• Lecture Notes: Advanced Analog Design, J. Piper, R. Strandberg, F. Tillman, 2010

• TEFYMA or similar

• Calculator

It should be noted that neither exercises, hand-in exercises, laboratory manual nor solu-
tions to these are allowed at the examination.

Reminder I: Answer each question with an elaborate and logical solution followed by a
brief and precise answer.

Reminder II: Write your name and grade (e.g. Hedy Lamarr E42) on each sheet of
paper.

Distribute your time wisely.
Focus on collecting as many points as possible.
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1 Why is the CPCE and ASCE stages, for the same bias current, to prefer regarding
distortion. (1p)

2 You have built a single ASCE stage amplifier and you watch the output spectrum
on the screen of a spectrumanalyzer.

At the first measurement the left view is shown where you find the distortion too
high. By increasing the bias current the right view is accomplished.

a) Give at least two reasons why the distortion is reduced by this action. (2p)

b) Give an example of an alternative way to achieve lower distortion. (1p)

3 A voltage regulator circuit having a capacitive load is shown in the figure. You
want to compensate it to have good step response. Discuss pros and cons for
different compensation methods and possible locations of compensation
components. C is a large decoupling capacitor, CL is the load. (3p)
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4 The current amplifier in the figure should be analyzed. Output current is 200mA in
a load of RL = 2Ω. Input signal is is = 10mA from an ideal current source. Use
following data in your calculations:
Input stage: NPN bipolar transistor BC547B βf = 200 VT = 0,025V and

ωT = 109 rad/s, ro = 10kΩ.
Output stage: N-channel field effect transistor IRF540 Cgs = 1nF gm = 100mA/V at
rated output current. ro much larger than the load and therefore neglectable.

a) Draw small signal schematic, calculate bias currents and loop pole locations
solely based on that Aβ(0) should be -100. (2p)

b) Calculate the bandwidth. Strive for maximum flat bandwidth. (2p)

c) Draw the root locus for the amplifier. (1p)

d) Calculate the necessary current in the input stage based on calculated bandwidth
above. (1p)

5 You have a situation where a signal source is ill-matched to its load and you need
to design a low distortion voltage buffer. βf = 200. You have a current budget of
100mA.

a) Start with a single CE-stage and make a quick estimation of the lowest achievable
HD3. (2p)

b)  Re-design the circuit using two stages and with output stage bias current
corresponding to m1a = 0,9. Calculate actual HD3. (3p)
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6 A multi stage transadmittance amplifier is implemented using an AS input stage
and a frequency dependant feedback Rf-Cf, see the figure below. The anti-series
stage is balanced regarding bias current. The noise properties of the amplifier
should be investigated next.

a)  Draw the signal schematic including noise sources suited for noise calculations.
(1p)

b)  Transform the noise sources to the input of the amplifier represented as a single
voltage noise source, veq.
Fill in the table below for each noise source. (2p)

c)  For the AS stage, give the full expression for vn1 and in1 respectively.
(1p)

d)  Use the Wiener-Kintchine theorem and write the power spectral density function,
. Determine if the noise will increase or decrease at higher frequencies.

(1p)

e)  What would be the best choice for implementing the bias sources IC? (1p)

TABELL 0.1

Original noise source Noise source at input

vRs

vZf

vRL

vn1

in1

IC

vs

CI

VCC

VEE
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RLCfRf
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7 A current buffer shown in the figure is to be biased. Information signal has the
bandwidth 100kHz to 1MHz

a)  Draw a schematic using ideal current sources and indicate voltage levels. Input,
is, and output, RL, has ground potential. Output voltage swing is max . (2p)

b) Minimize the number of bias sources and resolve conflicts. Express the values of
VDD and VEE and bias sources. The input information signal, is, has no dc. (2p)

c) Without doing any calculations, suggest the best implementation for each source.
(2p)

is RL

V GS±
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