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MASTERING THE
ANALOG CIRCUIT
DESIGN
INTERVIEW:
ESSENTIAL
QUESTIONS AND
EXPERT ANSWERS

S t e p p i n g  i n t o  a n
interview for an analog
circuit design role can
feel like preparing for a
rigorous  technical
examination.  Unlike
digital  design,  where
t h e  w o r l d  o f t e n
reduces  to  ones  and
zeros,  analog  design
r e q u i r e s  a  d e e p ,

intuitive understanding
of  continuous  signals,
c o m p o n e n t
imperfections, and the
physical  realities  of
silicon.  Interviewers
are not just looking for
someone  who  can
recite  formulas;  they
want  to  see  how you
think,  troubleshoot,
and apply fundamental
principles to solve real-
world  problems.  This
article  is  designed  to
be your comprehensive
guide,  walking  you
through  the  most
common  and  critical
A n a l o g  C i r c u i t
Design  Interview
Questions  Answers
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y o u  a r e  l i k e l y  t o
encounter.  Whether
y o u  a r e  a  f r e s h
g r a d u a t e  o r  a n
experienced  engineer
looking to refresh your
k n o w l e d g e ,  t h i s
resource will  help you
a r t i c u l a t e  y o u r
understanding  with
confidence  and  clarity.
We  will  move  beyond
simple  definitions  to
explore  the  "why"
behind  each  concept,
preparing  you  for  the
d e e p - d i v e
conversations  that
define  a  successful
interview.

FUNDAMENTAL
CONCEPTS: THE
BUILDING BLOCKS
OF ANALOG
THOUGHT

Every  great  analog
d e s i g n e r  h a s  a n
unshakeable  grasp  of
t h e  b a s i c s .
Interviewers  will  often
start here, not to test

your  memory,  but  to
establish  a  foundation
for  more  complex
discuss ions .  Your
ability to explain these
concepts  clearly  and
c o n n e c t  t h e m  t o
practical  circuits  is
paramount.

1. What is
the
differenc
e
between
an ideal
and a
real op-
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amp?
T h i s  i s  t h e
quintessential  opening
question.  An ideal  op-
amp  is  a  theoretical
c o n s t r u c t  t h a t
simplifies  analysis.  Key
characteristics  include
infinite  open-loop  gain,
infinite  input
i m p e d a n c e ,  z e r o
output  impedance,
infinite  bandwidth,  and
zero  input  offset
voltage.  The  virtual
short  concept—where
the  vol tage  at  the
inverting  and  non-
inverting  inputs  are
considered  equal  in
n e g a t i v e
f e e d b a c k — s t e m s
directly  from  infinite
gain.
A  r e a l  o p - a m p ,
however, is a complex
integrated  circuit  with
significant  limitations.
You must be prepared
to discuss:

Finite Gain and
Bandwidth: The
open-loop gain
rolls off with
frequency. The
Gain-Bandwidth
Product (GBP) is
a constant; for a
given closed-loop
gain, the
bandwidth is GBP
divided by that
gain.
Input and
Output
Limitations:
Input bias
currents flow into
or out of the
inputs. Input
offset voltage
(Vos) causes a DC
error at the
output. Output
swing is limited
by the supply
rails (rail-to-rail
output is a
specific feature,
not a given).
Slew rate limits
the maximum
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rate of change of
the output
voltage.
Noise: Real op-
amps generate
thermal and
flicker noise,
which can be
critical in
sensitive analog
front ends.
Common-Mode
Rejection Ratio
(CMRR) and
Power Supply
Rejection Ratio
(PSRR): These
finite values
quantify how well
the op-amp
rejects signals
common to both
inputs or noise
on the power
supply.

2. Explain

negative
feedback
and its
benefits.
Negative  feedback  is
the  cornerstone  of
p rec i s i on  ana log
design.  It  involves
feeding a portion of the
output  signal  back  to
the inverting input, out
of phase with the input
signal.  The  immediate
benefit is that it trades
the  extremely  high,
unpredictable  open-
loop  gain  for  a  much
lower,  stable,  and
precisely  defined
closed-loop gain set by
external  resistors.
Further  benefits
include:

Increased
Bandwidth:
Feedback
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extends the
usable frequency
range of the
amplifier.
Reduced
Distortion: Non-
linearities in the
op-amp's
transfer function
are greatly
attenuated.
Improved
Linearity: The
input-output
relationship
becomes highly
linear.
Controlled
Input and
Output
Impedance:
Feedback can be
used to increase
input impedance
or decrease
output
impedance,
making the
circuit easier to
interface with
other stages.

A  strong  answer  will

connect  these  benefits
to  the  virtual  short
concept.  Because  the
loop  gain  is  so  high,
the  differential  input
voltage  must  be  very
small  to  generate  the
r e q u i r e d  o u t p u t ,
effectively  forcing  the
inputs  to  the  same
voltage.

CORE CIRCUIT
TOPOLOGIES: THE
ANALOG
DESIGNER'S
TOOLKIT

This section dives into
the specific circuits you
w i l l  b e  a s k e d  t o
analyze  and  design.
The  interviewer  wants
t o  s e e  i f  y o u  c a n
intuit ively  predict
behavior  and  derive
key  equations.

3. Design
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an
inverting
amplifier
with a
gain of

-10.
This is a practical test
of your ability to apply
t h e  v i r t u a l  s h o r t
c o n c e p t .  I n  a n
inverting  amplifier,  the
non-inverting  input  is
grounded.  The  virtual
s h o r t  f o r c e s  t h e
inverting input to be at
g round  po ten t i a l
(virtual  ground).  The
gain  is  simply  -Rf/R in.
For a gain of -10, you
cou ld  choose  R f  =
100kΩ and Rin = 10kΩ.
A  good  candidate  will
also discuss real-world

considerations:

Input
Impedance: The
input impedance
of this stage is
essentially Rin (in
this case, 10kΩ).
If a high input
impedance is
needed, a non-
inverting
topology or a
buffer is
required.
Resistor
Values: Resistor
values should be
chosen to avoid
excessive noise
(too large) or
excessive
current draw
from the op-amp
output (too
small).
Gain Accuracy:
The accuracy of
the gain depends
directly on the
tolerance of the
resistors (e.g.,
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1% or 0.1%).

4. What is
a Miller
integrator
and what
are its
limitation
s?
The  Miller  integrator
places a capacitor (Cf)
in the feedback path of
an  inverting  amplifier.
The  output  voltage  is
the  integral  of  the
input  voltage  over
t i m e ,  s c a l e d  b y
-1/(R i nC f) .  The  key
limitation  is  the  "DC
problem."  At  DC,  the
capacitor  acts  as  an
open  circuit,  which

means the op-amp has
no  DC  feedback.  This
causes  the  output  to
drift  uncontrollably  to
one of the supply rails
due  to  the  input  bias
current  or  input  offset
voltage.  Solutions
include:

Adding a large
resistor (Rf) in
parallel with Cf:
This creates a
dominant pole at
low frequency,
turning the
circuit into a low-
pass filter for DC
and a true
integrator only
for frequencies
above the pole.
The gain at DC is
now -Rf/Rin, which
is finite and
stable.
Using an auto-
zeroing or
chopper-
stabilized op-
amp: These op-
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amps have
extremely low
offset voltage
and drift,
mitigating the
problem.
Periodic reset:
In sampled
systems, a
switch can be
placed across Cf

to discharge it
and reset the
integrator to a
known state.

5.
Compare
a
common-
source
amplifier

with a
common-
drain
(source
follower)
amplifier.
This  question  tests
your  knowledge  of
basic transistor stages.
A  common-source
amplifier  is  used  for
high  voltage  gain.  It
has  a  h igh  output
impedance  (looks  like
ro  in  parallel  with  the
load resistor). A source
follower  (common-
drain)  provides  near-
unity  voltage  gain,
v e r y  h i g h  i n p u t
impedance,  and  very
low output impedance.
It is primarily used as a
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voltage buffer. The key
trade-off is  gain versus
output drive capability.
A skilled candidate will
draw  the  small-signal
models  mentally  and
e x p l a i n  h o w  t o
calculate gain (gmRD for
CS,  gmRS/(1+gmRS)  for
C D )  a n d  o u t p u t
impedance (RD  for CS,
1/gm for CD).

NAVIGATING NON-
IDEALITIES AND
ADVANCED TOPICS

O n c e  y o u ' v e
demonstrated  a  solid
grasp of the basics, the
interview  will  likely
t u r n  t o  m o r e
challenging  scenarios.
Th i s  i s  where  you
prove you can handle
rea l -wor ld  des ign
constraints.

6. How do

you
analyze
the
stability
of a
feedback
system?
Stability  analysis  is
crucia l  to  prevent
o s c i l l a t i o n .  T h e
standard  approach  is
t o  u s e  t h e  p h a s e
margin  concept.  You
should be able to walk
t h e  i n t e r v i e w e r
through these steps:

Open-Loop1.
Gain and
Phase: Obtain
the open-loop
gain magnitude
(|Aol|) and phase
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shift as a
function of
frequency from
the op-amp
datasheet.
Feedback2.
Factor (β):
Determine the
feedback
network (e.g., β
= Rin/(Rin+Rf) for
a non-inverting
amplifier).
Loop Gain3.
(Aolβ): Plot the
magnitude and
phase of the loop
gain. The key
metric is the
phase margin,
which is the
amount of phase
shift before -180°
(or the phase at
the frequency
where |Aolβ| = 0
dB). A phase
margin of 45° is
generally
acceptable, while
60° is considered
robust. A phase

margin below
30° indicates
potential ringing
and instability.
Stability4.
Criterion: If the
phase shift is
less than -180°
when the loop
gain is 0 dB, the
system is
unstable and will
oscillate.

Mention that capacitive
loads  are  a  common
cause  of  instability
because  they  add  a
pole to the loop gain,
r e d u c i n g  p h a s e
margin. The solution is
o f t e n  t o  u s e  a n
isolation  resistor  (Riso)
in  ser ies  w i th  the
output, or to use an op-
amp  specifically
designed for capacitive
load drive.
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7. Explain
the
concept
of noise
figure
and how
to
minimize
noise in
an analog

front end.
Noise  figure  (NF)  is  a
measure of how much
a circuit  degrades the
signal-to-noise  ratio
(SNR).  NF  (in  dB)  =
SNRin  - SNRout.  A lower

N F  i s  b e t t e r .  T o
minimize  noise,  you
need  to  consider  the
noise  contributions  of
every component.  Key
strategies include:

Choose a low-
noise op-amp:
The op-amp's
voltage and
current noise
density (en and
in) should be
matched to the
source resistance
for optimal noise
performance.
Minimize
resistor values:
Resistors
contribute
thermal noise
(Johnson-Nyquist
noise)
proportional to
√(4kTRB). Use
the smallest
resistor values
that still meet
gain, power, and
loading
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requirements.
Use proper
bandwidth
limiting: A low-
pass filter at the
output of the
stage removes
noise outside the
signal bandwidth
of interest. This
is a highly
effective and
often overlooked
technique.
Optimize the
signal source
impedance:
There is an
optimal source
resistance (Ropt)
that minimizes
the total noise
contribution from
the op-amp's
voltage and
current noise.
Shielding and
layout: Physical
separation from
noisy digital
circuits, proper
ground planes,

and differential
signaling are
essential in a
mixed-signal
environment.

8. What
are the
key
considera
tions for
designing
a low-
dropout
regulator
(LDO)?
An  LDO  is  a  l inear
voltage  regulator  that
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operates  with  a  very
small  input-output
voltage  differential
(dropout  voltage).  Key
design  parameters
include:

Dropout
Voltage: The
minimum voltage
across the pass
transistor
(typically a PMOS
or PNP) required
to maintain
regulation. This
is a strong
differentiator for
LDOs.
Quiescent
Current (IQ):
The current
consumed by the
LDO itself to
operate. Low IQ is
critical for
battery-powered
devices.
Power Supply
Rejection Ratio
(PSRR): The

ability of the LDO
to reject ripple
and noise from
the input supply.
Load and Line
Regulation: The
ability to
maintain a
constant output
voltage despite
changes in load
current or input
voltage.
Output Noise:
The LDO itself
generates noise,
which is critical
for powering
sensitive analog
circuits like PLLs
or ADCs.
Stability: LDOs
require a specific
output capacitor
(often ceramic
with a minimum
ESR) to ensure
stability. Many
modern LDOs are
designed to be
stable


