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Ge Fanuc Robot
Programming Manual

Introduction:
Unlocking the
Potential of
Industrial
Automation

I n  t h e  m o d e r n
l a n d s c a p e  o f
manufacturing  and
industrial  automation,
p r e c i s i o n ,
repeatabi l i ty,  and
efficiency  are  non-
negotiable. Among the
most trusted names in
this field is GE Fanuc, a
brand  synonymous
with  reliability  and
cutting-edge  robotics.
F o r  e n g i n e e r s ,
techn i c i ans ,  and

automation specialists,
t h e  a b i l i t y  t o
effectively  program
t h e s e  p o w e r f u l
machines  is  a  critical
skill.  While  hands-on
e x p e r i e n c e  i s
i n v a l u a b l e ,  t h e
f o u n d a t i o n a l
knowledge required to
master a FANUC robot
begins with a thorough
understanding  of  the
Ge  Fanuc  Robot
P r o g r a m m i n g
M a n u a l .  T h i s
document  serves  not
merely as a reference,
b u t  a s  a
comprehensive  guide
that  unlocks  the  full
po ten t ia l  o f  your
r o b o t i c  s y s t e m .
W h e t h e r  y o u  a r e



programming a simple
p i c k - a n d - p l a c e
operation or a complex
multi-axis  assembly
t a s k ,  p r o p e r
engagement  with  this
manual  is  the  key  to
efficiency,  safety,  and
productivity.

This article provides a
deep  dive  into  the
world of the GE Fanuc
robot  programming
m a n u a l .  W e  w i l l
e x p l o r e  i t s  c o r e
components,  discuss
essential programming
concepts,  examine
safety  protocols,  and
offer  practical  advice
for both beginners and
e x p e r i e n c e d
programmers.  By  the
e n d ,  y o u  w i l l
understand  why  this
m a n u a l  i s  a n
indispensable  tool  in
a n y  a u t o m a t e d
environment  and  how
t o  l e v e r a g e  i t  t o

optimize  your  robotic
workflows.

Understanding
the Ge Fanuc
Robot
Programming
Manual

The Ge Fanuc Robot
P r o g r a m m i n g
Manual  is a technical
document designed to
p r o v i d e
c o m p r e h e n s i v e
i n s t r u c t i o n s  f o r
o p e r a t i n g ,
programming,  and
maintaining  FANUC
robot i c  sys tems .
A l t h o u g h  G E  a n d
Fanuc  formed  a  joint
venture  that  later
evolved, the legacy of
GE  Fanuc  robotics
remains  prominent,
a n d  t h e  m a n u a l s
associated  with  these
controllers  are  still
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wide ly  used .  The
m a n u a l  i s  t h e
definitive  source  of
truth  for  the  robot
controller,  covering
everything  from basic
power-up sequences to
advanced  mot ion
control  and  network
integration.

Who Is the
Manual For?

T h i s  m a n u a l  i s
primarily intended for:

Robot
Programmers
and Engineers:
Those
responsible for
writing and
debugging the
logic that drives
the robot arm.
Maintenance
Technicians:
Personnel tasked
with
troubleshooting
errors,

performing
routine
maintenance,
and repairing the
system.
System
Integrators:
Professionals
who integrate
the robot into a
larger
manufacturing
cell, often
involving PLCs,
conveyors, and
vision systems.
Safety Officers:
Individuals who
must ensure that
the robotic
system operates
within all
relevant safety
standards and
guidelines.

What Topics
Does It Cover?

A  typical  GE  Fanuc
robot  programming



manua l  i s  a  he f ty
volume  that  covers  a
vast  array  of  topics.
The  most  common
sec t i ons  you  w i l l
encounter  include:

Hardware
Overview:
Descriptions of
the controller,
power supply,
servo amplifiers,
and the teach
pendant.
Installation
and Setup:
Guidelines for
physical
installation,
cabling, and
initial power-up
procedures.
Safety: Critical
safety
information,
including
emergency stop
circuits, safe
operating
distances, and
risk assessment

requirements.
Basic
Programming:
Introduction to
the Teach
Pendant (TP)
programming
language,
including motion
instructions, I/O
commands, and
program flow
control.
Advanced
Programming:
Coverage of
Karel (a higher-
level
programming
language),
macros,
background logic
(BG Logic), and
palletizing
functions.
System
Configuration:
Instructions for
configuring axes,
setting up
software options,
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and managing
system
variables.
Troubleshootin
g and
Diagnostics:
Comprehensive
lists of alarm
codes, error
messages, and
diagnostic
procedures.
Maintenance:
Schedules and
procedures for
preventive
maintenance,
such as battery
replacement and
grease changes.

Essential
Programming
Concepts from
the Manual

To  become  proficient
with  a  FANUC  robot,
y o u  m u s t  m a s t e r

several  foundational
p r o g r a m m i n g
concepts .  The  Ge
F a n u c  R o b o t
P r o g r a m m i n g
Manual explains these
in  great  detail.  Here
are some of the most
important ones.

The Teach
Pendant (TP) and
Motion Types

The Teach Pendant  is
the  primary  interface
for  controll ing  and
programming  the
robot. The manual will
guide  you through its
layout,  including  the
function keys, joystick,
and  speed  slider.  A
c o r e  c o n c e p t  i s
understanding  the
different motion types:

Joint Motion
(J): Moves all
axes
simultaneously



to reach a target
position. This is
the fastest way
to move the
robot from one
point to another,
but the path is
not predictable.
It is ideal for
large moves
where obstacles
are not a
concern.
Linear Motion
(L): Moves the
tool center point
(TCP) in a
straight line. This
is essential for
tasks like
welding or
applying
adhesive where
a precise
straight path is
required.
Circular Motion
(C): Moves the
TCP along a
defined circular
arc. This is used

for tasks that
require following
a curved path,
such as arc
welding a pipe or
handling curved
objects.

The  manual  explains
how  to  record  these
m o t i o n  t y p e s  a s
instructions  within  a
program,  using  the
point-to-point  and
continuous  path
philosophies.

I/O Handling
(Inputs and
Outputs)

Robots do not exist in
a  v a c u u m .  T h e y
interact  with  grippers,
conveyors,  sensors,
and  other  machines.
The manual  dedicates
significant  space  to
Input/Output  ( I /O)
handling. You will learn
how to:
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Assign physical
I/O points to
specific signals.
Use discrete I/O
commands (DO,
DI) to turn
devices on and
off.
Read analog
inputs from
sensors.
Configure and
use group I/O for
more complex
data transfer.

Understanding  I/O  is
the key to making your
robot  program  aware
of its environment. For
example,  a  program
might wait for a sensor
input  (part  present)
before  executing  a
pick  operation,  then
set an output to signal
the conveyor to move.

Program Flow

Control

Like any programming
language,  the  FANUC
TP  language  supports
flow control structures.
The  manual  explains
how  to  use:

IF/THEN/ELSE
statements:
For conditional
execution of
code blocks.
FOR and
WHILE loops:
For repeating a
set of
instructions a
specific number
of times or while
a condition is
true.
SELECT/JUMP
statements:
For branching to
different parts of
the program
based on a
value.
CALL
statements:



For invoking
subprograms,
which promotes
code reusability
and modularity.

M a s t e r i n g  t h e s e
constructs  allows  you
to  write  efficient,
maintainable programs
that can handle a wide
variety  of  operational
scenarios.

Using the Manual
for
Troubleshooting
(Alarm Codes)

Perhaps  one  of  the
most practical uses of
the Ge Fanuc Robot
P r o g r a m m i n g
M a n u a l  i s  a s  a
troubleshooting  tool.
When  a  robot  stops
with  an  error ,  the
teach pendant displays
an  alarm  code.  The
manual  contains  an
exhaustive list of these

codes, their meanings,
and  recommended
corrective actions.  For
instance,  a  common
alarm  like  SRVO-062
(Servo  error)  might
indicate  a  problem
w i t h  a  m o t o r  o r
encoder.  The  manual
will guide you through
diagnostic  steps,  such
as checking the motor
cab le ,  measur ing
r e s i s t a n c e ,  o r
replacing  the  servo
amplifier.  Having  the
m a n u a l  a t  h a n d
drastically  reduces
downtime  during  a
fault  condition.

Advanced
Programming
Features
Explained

Beyond the basics, the
manua l  p rov ides
detailed  instructions
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f o r  a d v a n c e d
programming that can
significantly  enhance
the  robot's  capability.

Karel
Programming
Language

W h i l e  t h e  T e a c h
Pendant (TP) language
is excellent for simple
to  moderate  tasks,
complex algorithms or
s p e c i a l i z e d
applications  often
r e q u i r e  a  m o r e
powerful  language.
Karel  i s  FANUC's
s t r u c t u r e d
p r o g r a m m i n g
language,  similar  to
Pascal.  The  manual
serves as a  reference
for  Karel  syntax,  data
types,  file  handling,
and system calls. Karel
programs are compiled
a n d  r u n  o n  t h e
controller, allowing for
a d v a n c e d  d a t a

processing,  custom
user  interfaces  (via
user  screens),  and
c o m p l e x  m o t i o n
algorithms that are not
possible with TP alone.

Background
Logic (BG Logic)

Background  log ic
allows  you  to  run  a
separate,  continuous
p r o g r a m  i n  t h e
background  while  the
main robot program is
execut ing.  This  is
incredibly  useful  for
monitor ing  safety
conditions,  performing
c o n t i n u o u s  I / O
scanning,  or  updating
status displays without
interfering  with  the
r o b o t ' s  p r i m a r y
motion.  The  manual
explains how to create,
enable,  and  debug
background  log ic
t a s k s ,  w h i c h  i s  a
h a l l m a r k  o f



sophisticated  robotic
cells.

Palletizing and
Vision
Integration

For  applications  like
high-speed  packaging,
the  manual  includes
dedicated  sections  on
palletizing  functions.
These built-in functions
simplify the calculation
o f  p i ck  and  p lace
positions  based  on  a
pat tern  and  gr id .
S i m i l a r l y ,  m a n y
modern FANUC robots
are  integrated  with
vision  systems.  The
manual  covers  the
configuration  of
iRVision  (FANUC's
integrated  v is ion
system),  including
camera  calibration,
part  detection,  and
visual  tracking.  This
allows  the  robot  to
adjust its path in real-

t ime  based  on  the
position of a randomly
placed part.

Safety: The
Most Important
Chapter

No  discussion  of  the
Ge  Fanuc  Robot
P r o g r a m m i n g
Manual  is  complete
without  highlighting
the  safety  section.
Industrial  robots  are
powerful  machines
that can cause serious
injury  or  death  if  not
handled correctly. The
manual provides strict
guidelines  that  must
be  followed:

Emergency
Stop (E-Stop)
Circuits:
Understanding
how the E-Stop
is wired and how
it functions is
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non-negotiable.
The manual
explains the
redundant circuit
design and
testing
procedures.
Safe Operating
Zones: The
manual details
how to set up
software and
hardware limits
to keep the robot
within a safe
working
envelope.
Speed Limits:
Programming
must respect
safe speed
limits, especially
when an
operator is in the
cell (T1 mode for
programming, T2
mode for
testing).
Lockout/Tagou
t (LOTO):
Procedures for

safely de-
energizing the
system for
maintenance are
clearly outlined.

Always  consult  the
safety  chapter  before
performing  any  work
on the robot. It is not
just a reference; it is a
lega l  and  e th i ca l
obligation.

How to
Effectively
Study the
Manual

A p p r o a c h i n g  a
technical  manual  with
hundreds of pages can
be daunting. Here is a
practical  strategy  for
making the most of it:

Start with the1.
Table of
Contents: Get a
high-level view



of the
document's
structure.
Bookmark key
sections that are
relevant to your
daily tasks.
Read the2.
Safety Chapter
First: This is
non-negotiable.
Understand the
hazards and
safety protocols
before turning
on the robot.
Focus on Your3.
Specific
Controller

Model: Manuals
are often model-
specific. Ensure
you are using
the correct
manual for your
robot controller
(e.g., R-30iA,
R-30iB).
Use the Index:4.
When you
encounter a
specific error or
need to find a
particular
command, use
the index at the
back of the
manual


