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MASTERING ANALOG IC
INTERVIEW QUESTIONS: A
COMPREHENSIVE GUIDE

Preparing for an interview in the field of
analog integrated circuit design can be a
daunting task. The depth and breadth of
knowledge required are immense,
ranging from fundamental
semiconductor physics to advanced
circuit topologies. Whether you are a
fresh graduate or an experienced

engineer, knowing how to approach
common analog IC interview
questions is critical. This guide aims to
equip you with the insights and
explanations needed to confidently
navigate these discussions. We will
cover core topics, walk through typical
questions, and provide context that goes
beyond rote answers, helping you
demonstrate a deep understanding of
analog circuit principles.
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how you think about trade-offs,
Why Analog IC parasitics, and real-world imperfections.
Questions often serve as a window into

I nte rV|eW your design intuition and your ability to

troubleshoot circuits under constraints.

QueStionS AreKey areas that consistently appear in

analog IC interviews include operational
Uni ue amplifiers (op-amps), feedback theory,
q frequency response, noise analysis,
CMOS device physics, and layout
matching. The more nuanced questions
may ask about bandgap references,
phase-locked loops, or data converters.
Below, we break down the most
frequently encountered categories and
provide detailed explanations to help
you succeed.

Analog IC design is often described as an
art as much as a science. Unlike digital
design, where signals are discrete and
noise margins are generous, analog
circuits deal with continuous signals,
where every microvolt and nanometer
matters. Interviewers probing your
knowledge of analog integrated
circuit concepts are not just looking for
memorized formulas; they want to see
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Fundamental
Device-Level
Questions

Before tackling complex blocks,
interviewers often test your
understanding of the basic building
blocks: MOSFETs and BJTs. Expect
guestions that probe your grasp of the
transistor operating regions, small-
signal models, and second-order effects.

CoMMON QUESTIONS:

1. Explain the difference between
strong inversion, weak
inversion, and moderate

inversion.

This question assesses your
understanding of subthreshold
operation. Weak inversion is used
for low-power, low-
transconductance designs, while
strong inversion offers higher
speed and better matching.
Moderate inversion often provides
the best trade-off for certain
analog circuits.

. What is channel-length

modulation, and how does it
affect the output resistance of
a MOSFET?

Channel-length modulation
reduces output resistance as
drain-source voltage increases.
You should be able to derive the
effect on the small-signal model



and relate it to the Early voltage in
BJTs.

3. How does body effect influence
threshold voltage, and when is
it important?

In analog design, the body effect
can severely degrade the
performance of current mirrors
and differential pairs. Explain how
the body-source voltage
modulates Vt and how you can use
a triple-well process or isolate
devices to mitigate it.

Be ready to draw small-signal equivalent
circuits on the whiteboard. Interviewers
appreciate clear sketches and an ability
to derive expressions for gain, input
impedance, and bandwidth quickly.

Operational
Amplifiers and
Feedback

Nearly every analog IC interview will
include op-amp questions. The op-amp is
the Swiss Army knife of analog design,
and your understanding of its
configurations, performance metrics,
and stability is paramount.

Key ToPicS AND SAMPLE
QUESTIONS:

e Design a two-stage CMOS
operational amplifier. You will
likely be asked to sketch the
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schematic, identify the poles and
zeros, and discuss the
compensation technique (Miller
compensation). Be prepared to
explain the trade-off between gain,
bandwidth, phase margin, and
power consumption.

What is the slew rate of an op-
amp, and what limits it? Slew
rate is determined by the bias
current and compensation
capacitor. Many candidates forget
to mention the effect of the input
stage's differential tail current.
Show how slew rate and
bandwidth are related but distinct.
How do you calculate the noise
of an op-amp? Both thermal
noise (from resistors and channel
resistance) and flicker noise (from

MOSFETS) are important. Discuss
how to size input transistors to
reduce flicker noise and how noise
bandwidth relates to the circuit's
closed-loop gain.

Feedback is another cornerstone. A
classic question is: "Explain the effect of
negative feedback on gain, bandwidth,
input impedance, output impedance, and
distortion." You should be able to derive
the closed-loop gain equation and
explain how feedback linearizes the
transfer function. A deeper question
might ask: "Describe the Barkhausen
criterion and how it applies to oscillator
design."



Frequency

Response and

Stability

Understanding poles, zeros, and Bode
plots is non-negotiable. Interviewers
want to see that you can analyze a
circuit's frequency behavior and ensure
stability in feedback systems.

EsSeENTIAL CONCEPTS:

e Phase margin and its relation to
overshoot and settling time. Be
prepared to calculate phase
margin from open-loop gain and
phase plots.

 Pole splitting using Miller
compensation - explain why
moving the dominant pole to a
lower frequency and the non-
dominant pole to a higher
frequency improves stability.

e Right-half-plane (RHP) zeros in
two-stage op-amps - how they
degrade phase margin, and how to
cancel them (e.g., using a nulling
resistor in series with the
compensation capacitor).

A typical interview problem might be:
"Given a two-stage amplifier with a gain
of 80 dB and a dominant pole at 100 Hz,
a second pole at 1 MHz, and an RHP zero
at 10 MHz, what is the phase margin if
the feedback factor is 0.1?" Walk
through the calculation step by step,
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showing the gain-bandwidth product, the
location of the unity-gain frequency, and
the phase contribution from each pole
and zero.

Noise Analysis
and Reduction
Techniques

Noise is a fundamental limitation in
analog circuits. Interview questions in
this area test your ability to compute
noise contributions from multiple devices
and to propose design modifications.

SAMPLE QUESTIONS:

e What is the difference between

thermal noise and flicker noise
in a MOSFET? Derive the
expressions for each. For thermal
noise, the PSD is 4kTy/gm; for
flicker noise, it is KF/(CoxWLf).
Explain why PMOS devices often
have lower flicker noise than
NMOS.

How would you design a low-
noise amplifier (LNA) for a
given bandwidth and source
impedance? Discuss noise
matching, optimal bias, and the
use of inductive degeneration.
Calculate the total output
noise of a simple common-
source amplifier with a
resistive load. Show the steps:
noise from the transistor, noise
from the resistor, and the effect of



bandwidth limitation.

Emphasize that noise is often a trade-off
with power and area. An interviewer
might ask you to derive the minimum
noise figure for a given technology and
then discuss how to achieve it.

Matching,
Layout, and
Process
Variations

Analog IC design is intimately tied to
physical layout. Questions about
matching and process variations reveal

your practical experience.

Key QUESTIONS:

* How do you improve matching
between two identical
transistors in a current mirror?
Discuss common-centroid layout,
dummy devices, and using larger
area devices. Also mention that
distance between devices should
be minimized and that the
orientation should be identical.

e What is the effect of
photolithography
misalignment on a differential
pair? Explain how systematic
offset voltages arise and how to
reduce them through careful
floorplanning.

e Explain the concept of
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“gradient effects” and how
they affect bandgap
references. Temperature
gradients and process gradients
across the die can cause
mismatches; mention the use of
barrel layouts and thermocouple
effects.

A particularly insightful question is:
“You are designing a bandgap
reference with a temperature
coefficient of 10 ppm/°C. How would
you lay out the bipolar transistors
to minimize stress-induced
variation?” Here, you should discuss
using a cross-coupled quad layout,
including dummy transistors, and placing
the bandgap core near the center of the
die to reduce mechanical stress from the

package.

Advanced
Topics: Bandgap
References and
PLLs

For senior or specialized roles, you may
face questions on more complex blocks.
Two that appear often are bandgap
references and phase-locked loops
(PLLs).

BANDGAP REFERENCE QUESTIONS:

e Derive the output voltage of a
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traditional bandgap reference. discuss stability.

Show how the PTAT voltage and e What are the trade-offs

CTAT voltage combine to produce between a ring oscillator VCO

a temperature-independent and an LC VCO? Ring oscillators

voltage near 1.25 V. Discuss the are smaller and have wider tuning

effect of op-amp offset and how range but higher phase noise; LC

trimming is used. VCOs are lower noise but require
e Explain how a Brokaw bandgap inductors and have limited tuning

works. Be able to sketch the range.

circuit and explain the role of the
matched transistors and the
resistor ratio.

These advanced questions test your
ability to think systemically and to deal
with non-idealities such as charge

PLL QUESTIONS: injection, dead zone, and supply noise.

« Describe the building blocks of Be h aV i Oora | an d

a charge-pump PLL. Include the
phase/frequency detector, charge
pump, loop filter, VCO, and
frequency divider. Derive the
open-loop transfer function and

10
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Problem-Solving
Questions

Beyond technical knowledge,
interviewers often want to gauge your
approach to design problems. A typical
open-ended question: "Design a circuit
that generates a current that is
proportional to absolute
temperature (PTAT)." You should
outline a solution using a voltage
difference across a resistor, generated
from two bipolar transistors operating at
different current densities. Then discuss
how you would ensure accuracy over
temperature and process corners.

Another favorite: “You have an op-
amp with a specified offset voltage.

11

How would you measure the offset
with test equipment?” Your answer
should include a test setup with the op-
amp in a unity-gain configuration,
measuring the output voltage and
dividing by the noise gain. This shows
practical diagnostic skills.

Tips for
Answering
Analog IC
Interview



Questions

e Always start with first
principles. Even for complex
qguestions, derive from basic
equations (e.g., V=1IR, gm =
2lds/(Vgs-Vt) for saturation). This
demonstrates deep understanding.
Draw diagrams. In a live
interview, ask for a whiteboard.
For written responses, describe the
schematic clearly. Visual
representation of circuits,
waveforms, and Bode plots is
highly valuable.

Discuss trade-offs. Analog
design is about compromises.
Whenever you propose a solution,
mention the downsides and how

12

you might mitigate them. For
example, increasing transistor
width reduces noise but increases
parasitic capacitance.

Use real process examples. If
you have experience with a
specific technology node (e.g., 180
nm or 28 nm), mention how your
choices are affected by that
technology’s characteristics.
Keep your answers structured.
Use logical flow: state the
problem, explain the approach,
show the derivation, and conclude
with a practical takeaway.
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Conclusion

Mastering analog IC interview
questions requires both theoretical
depth and practical intuition. The most
successful candidates are those who can
navigate from device physics to system-
level behavior with ease, all while
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articulating the inevitable trade-offs. By
thoroughly understanding the core
topics—transistor operation, op-amp
design, feedback, frequency response,
noise, and layout considerations—you
can turn any interview into a productive
dialogue. Remember, the goal is not to
have every answer memorized,



