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INTRODUCTION TO
CRT MONITOR
REPAIR

E v e n  i n  a n  e r a
dominated  by  flat-
panel displays, cathode
r a y  t u b e  ( C R T )
m o n i t o r s  r e m a i n
cherished  by  retro
computing enthusiasts,
vintage  gamers,  and
professionals  who rely
on  their  unique  color
reproduct ion  and
r e s p o n s e  t i m e s .
R e p a i r i n g  a  C R T
m o n i t o r  c a n  b e  a
r e w a r d i n g  y e t
challenging  task.  This
comprehensive  CRT
monitor  repair  guide

will  walk  you  through
the  essential  safety
precautions,  common
issues,  step-by-step
t r o u b l e s h o o t i n g
methods, and practical
solutions. Whether you
are trying to revive an
old Sony Trinitron or a
Dell CRT from the early
2000s,  understanding
the  inner  workings  of
these  heavy  glass
beasts  is  crucial.  By
following  this  guide,
you  will  learn  how to
diagnose  and  fix
frequent  problems
such as no power, dim
d i s p l a y s ,  c o l o r
d i s t o r t i o n ,  a n d
geometry  issues,  all
while keeping safety as
your top priority.
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SAFETY FIRST:
ESSENTIAL
PRECAUTIONS
BEFORE YOU
BEGIN

Before you open a CRT
monitor,  you  must
u n d e r s t a n d  t h e
significant  electrical
hazards  involved.  The
flyback  transformer
and  the  picture  tube
i t s e l f  c a n  r e t a i n
d a n g e r o u s  h i g h
voltages even after the
mon i to r  has  been
unplugged for days or
weeks.  High-voltage
capacitors can store a
l e t h a l  c h a r g e .
Therefore,  a lways
follow  these  safety
rules:

Discharge the
CRT anode cap
using a high-
voltage probe or
a properly
constructed
discharge tool.

Never attempt to
short the anode
with a
screwdriver —
you risk
damaging
components and
personal injury.
Use one hand
rule: Keep one
hand in your
pocket when
working around
the high-voltage
section to avoid
completing a
circuit across
your chest.
Wear insulated
gloves and
safety goggles to
protect against
accidental arcing
and glass
implosion risk.
Work in a dry,
well-lit area on
an anti-static
mat if possible.
Avoid working on
carpets or in
humid
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conditions.
Never assume
the monitor is
safe just
because it has
been unplugged.
Many CRT repair
veterans still
discharge the
tube every time
they open the
case.

I f  y o u  a r e  n o t
comfortable  working
with  high  voltages,
cons ider  seek ing
professional  help  or
using  this  guide  only
f o r  e x t e r n a l
a d j u s t m e n t s  a n d
diagnostics that do not
require  opening  the
chassis.

COMMON CRT
MONITOR ISSUES
AND SYMPTOMS

Understanding what  is
wrong  with  your  CRT
monitor  is  half  the
battle.  The  following

are the most frequent
problems  encountered
in older CRT displays:

No power or
dead monitor:
The monitor does
not turn on, no
LED indicator, no
sound. Possible
causes: blown
fuse, failed
power supply,
defective startup
circuit, or faulty
flyback
transformer.
No display but
LED is on: The
monitor appears
powered but the
screen remains
dark. This could
indicate a failed
horizontal
deflection circuit,
dead CRT heater,
or issues with the
video amplifier.
Dim or faint
picture: The
image is visible
but too dark.
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Common reasons
include aging
CRT tube, worn-
out cathode, or
problems with
the G2 (screen)
voltage
adjustment.
Geometric
distortion: The
image is
stretched,
squashed,
bowed, or does
not fill the screen
correctly. This
often relates to
faulty capacitors
in the deflection
yoke circuit or
bad solder joints.
Color
problems: Tints
of red, green,
blue, or missing
colors. Likely
causes include
loose or corroded
RGB connections,
weak CRT
emissions, or
failed color driver

transistors.
Flickering or
wavy lines: The
display flickers or
exhibits
horizontal lines,
usually due to
bad filter
capacitors in the
power supply or
interference from
nearby
electronics.
Arcing or
buzzing
sounds: A high-
pitched whine or
crackling noise
often indicates
flyback
transformer
arcing, dirty
high-voltage
components, or a
cracked CRT
neck.

TOOLS REQUIRED
FOR CRT MONITOR
REPAIR

T o  p e r f o r m  m o s t
repairs  described  in
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this CRT monitor repair
guide, you will need a
basic  set  of  tools  and
some  spec ia l i zed
items:

Phillips and flat-
head
screwdrivers
(insulated
handles
recommended)
High-voltage
discharge probe
(or homemade
equivalent with a
resistor and wire)
Digital
multimeter with
high-voltage
capability (at
least 1kV)
Soldering iron,
solder wick, and
flux
Desoldering
pump or solder
sucker
Capacitor ESR
meter (helpful for
testing
electrolytics)
ESD-safe

tweezers and
wire cutters
Replacement
parts: capacitors,
fuses, flyback
transformer (if
available), and
degaussing
thermistors
Anti-static wrist
strap and mat
Compressed air
and soft brush
for cleaning

While  you  can  often
source  replacement
par ts  f rom  on l ine
marketplaces,  some
obsolete  components
may require  salvaging
from  donor  monitors.
Always verify the exact
par t  numbers  and
r a t i n g s  b e f o r e
purchasing.

STEP-BY-STEP
TROUBLESHOOTIN
G AND REPAIR
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Diagnosin
g a Dead
Monitor
(No

Power)
Start  by  checking  the
obvious:  Is  the  power
cord  securely  plugged
in?  Try  a  different
power  outlet.  If  the
monitor  still  shows no
signs of life,  open the
case  a f te r  p roper
discharge.  Locate  the
main  fuse,  usually  a
glass tube near the AC
i n p u t .  U s e  y o u r
mult imeter  to  test
continuity  —  a  blown
fuse  often  indicates  a
s h o r t  c i r c u i t
downstream.  Replace
the  fuse  with  one  of
the same rating and try
aga in .  I f  i t  b l ows

immediately, you likely
have  a  failed  rectifier
d i o d e ,  a  s h o r t e d
switching transistor, or
a defective capacitor in
the primary side of the
power  supply.  Inspect
the  large  electrolytic
capacitors  for  bulging
or leaking. Replace any
q u e s t i o n a b l e
capacitors  with  high-
temperature  rated
parts  (105°C).  Also
check  the  s tar tup
resistor near the power
IC — these often drift
in value over time.

Restoring
a Dark or
Dim
Screen
If  the  monitor  powers
on  but  the  sc reen
remains dark, listen for
the characteristic high-
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voltage  whine.  The
p r e s e n c e  o f  h i g h
voltage  suggests  the
tube  i tsel f  may  be
weak. Increase the G2
( sc reen )  vo l t age
slightly by turning the
potentiometer  on  the
flyback  transformer  —
clockwise  usual ly
increases  brightness.
However,  be  cautious
not to raise it too much
as it can cause retrace
lines.  If  the  screen
lights  up  but  is  still
dim,  you may have a
worn  CRT.  You  can
attempt  to  rejuvenate
the  tube  using  a  CRT
rejuvenator, but this is
an advanced procedure
that  can  shorten  the
tube's  l i fe  further.
Alternatively,  check
the  video  amplifier
board  for  bad  solder
j o i n t s  on  the  CRT
socket  p ins .  Co ld
so lder  jo ints  here
cause  intermittent  or
dim  display.

Fixing
Geometry
and
Linear
Problems
Geometric  distortion
like pincushion, barrel,
or  trapezoid  shapes
usually  point  to  failed
electrolytic  capacitors
i n  t h e  v e r t i c a l
deflection  section  or
t h e  c o n v e r g e n c e
c i rcu i t .  Care fu l ly
inspect and replace all
small  electrolytics
(around 10µF to 100µF)
on  the  deflection
board. Often a pair of
capacitors  near  the
vertical  output  IC  will
cause  the  image  to
bounce or stretch. Also
c h e c k  t h e  y o k e
connector  for  loose
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wires.  If  you  have  a
service  manual,  you
can  adjust  geometry
via  potentiometers
(now  often  digitally
adjustable  via  OSD).
However,  be  aware
t h a t  m a n u a l
adjustments might only
mask  the  underlying
capacitor  issue.

Correctin
g Color
Distortion
and
Purity
Issues
Color problems require
a systematic approach.
First ,  degauss  the
monitor using the built-
in degaussing circuit —
many  CRTs  have  a

button or automatically
degauss  on  startup.
Pers i s ten t  pur i ty
problems  (colored
patches)  may  indicate
a  magnetized  shadow
mask.  An  external
degaussing  coil  can
help.  If  one  color  is
miss ing  ent i re ly ,
i n s p e c t  t h e  R G B
connector  pins  on the
C R T  n e c k  b o a r d .
Corrosion or bent pins
are  common.  Use  a
multimeter  to  check
continuity  from  the
video input to the CRT
driver  transistors.
Weak emission of  one
c o l o r  c a n  b e
temporarily  improved
by  slightly  adjusting
the  individual  cutoff
s e t t i n g s  ( o f t e n
accessible through the
s e r v i c e  m e n u ) .
However,  permanent
repair  may  require
replacing  the  CRT,
which  is  o f ten  not
economical.
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Dealing
with
Arcing
and
Buzzing
Flyback
Transfor
mers
Arcing — visible sparks
or  corona  discharge
around  the  flyback
transformer  or  anode
c a p  —  c a n  b e
dangerous  and  cause
further  damage.  First,
clean the area around
the  flyback  and  the
a n o d e  c u p  w i t h
isopropyl alcohol. If the
arcing persists, replace
the flyback transformer

( i f  a  subst i tu te  i s
available). You can also
apply  high-voltage
silicone  grease  to  the
anode cap and around
the  flyback  casing  to
reduce  corona.  If  the
buzzing is due to loose
ferrite  cores,  carefully
apply  a  thin  layer  of
epoxy to secure them.

ADVANCED
DIAGNOSTICS:
USING A SERVICE
MANUAL

Every CRT monitor has
a unique circuit design.
Obtaining  the  original
service  manual  (often
available as PDF scans
online) is invaluable for
a c c u r a t e  r e p a i r .
M a n u a l s  c o n t a i n
v o l t a g e  c h a r t s ,
waveforms,  alignment
procedures,  and  part
lists.  For  example,  if
your  CRT  mon i to r
shows  no  horizontal
deflection,  the  manual
will guide you to check
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the horizontal oscillator
I C  a n d  t h e  d r i v e
transistor.  Following
the proper adjustment
sequence  (often  B+
voltage  first,  then
focus, then G2) avoids
unnecessary  damage.
Always  refer  to  the
manual for specific test
point  voltages  —  a
deviation of more than
10% usually indicates a
fault.

WHEN TO REPLACE
RATHER THAN
REPAIR

W h i l e  m a n y  C R T
monitors  can  be  fixed
with patience and skill,
some conditions make
replacement  the  only
practical option:

CRT tube
vacuum loss: A
cracked neck or
broken glass
means the tube
cannot hold
vacuum, and

repair is
impossible.
Burnt
phosphor: If the
phosphor coating
has been
permanently
damaged by
static burn-in, no
adjustment will
fix it.
Extremely
worn cathode:
A tube that
requires a very
high G2 voltage
to produce a dim
image has little
life left.
Unavailable
flyback
transformer:
Many CRT
models use
custom flybacks
that are no
longer
manufactured; if
yours fails, the
monitor may
become a parts
donor.
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Safety
concerns: If you
repeatedly
experience
arcing or have an
internal short
that causes the
fuse to blow,
further repair
attempts may be
unsafe.

CONCLUSION

R e p a i r i n g  a  C R T
mon i to r  i s  bo th  a
technical  challenge
and a way to preserve
a  piece  of  computing
h i s to ry .  Th i s  CRT
monitor  repair  guide
h a s  c o v e r e d  t h e
e s s e n t i a l  s a f e t y
protocols,  common
failure  modes,  tools
needed,  and  step-by-
step  so lut ions  for

issues  like  no  power,
dim screens, geometry
errors, and color faults.
Always prioritize safety
by  discharging  high-
voltage  components
a n d  w o r k i n g
m e t h o d i c a l l y .
R e m e m b e r  t h a t
patience and access to
a  service  manual  are
your best allies.  While
not every CRT can be
saved,  many  can  be
brought  back  to  life
with  a  few  capacitors
and  some  ca re fu l
soldering.  By  applying
t h e  t e c h n i q u e s
described  here,  you
c a n  s u c c e s s f u l l y
r e s t o r e  a  c l a s s i c
display  to  its  former
glory  and  enjoy  the
warm, nostalgic picture
that  only  a  CRT  can
deliver.


