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RLL PLUS Stage Programming

Stage Program Example: A Garage Door Opener

In this next stage programming example
we’ll create a garage door opener
controller. Hopefully most readers are
familiar with this application, and we can
have fun besides!
The first step we must take is to describe
how the door opener works. We will start
by achieving the basic operation, waiting
to add extra features later. Stage
programs are very easy to modify.
Our garage door controller has a motor
which raises or lowers the door on
command. The garage owner pushes and
releases a momentary pushbutton once to
raise the door. After the door is up, another
push-release cycle will lower the door.

In order to identify the inputs and outputs
of the system, it’s sometimes helpful to
sketch its main components, as shown in
the door side view to the right. The door
has an up limit and a down limit switch.
Each limit switch closes only when the
door has reach the end of travel in the
corresponding direction. In the middle of
travel, neither limit switch is closed.
The motor has two command inputs: raise
and lower. When neither input is active,
the motor is stopped.
The door command is just a simple
pushbutton. Whether wall-mounted as
shown, or a radio-remote control, all door
control commands logical OR together as
one pair of switch contacts.
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The block diagram of the controller is
shown to the right. Input X0 is from the
pushbutton door control. Input X1
energizes when the door reaches the full
up position. Input X2 energizes when the
door reaches the full down position. When
the door is positioned between fully up or
down, both limit switches are open.
The controller has two outputs to drive the
motor. Y1 is the up (raise the door)
command, and Y2 is the down (lower the
door) command.
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Garage Door
Opener Example

Draw the Block
Diagram
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Now we are ready to draw the state transition diagram. Like the previous light bulb
controller example, this application also has just one switch for the command input.
Refer to the figure below.

� When the door is down (DOWN state), nothing happens until X0
energizes. Its push and release brings us to the RAISE state, where
output Y1 turns on and causes the motor to raise the door.

� We transition to the UP state when the up limit switch (X1) energizes,
and turns off the motor.

� Then nothing happens until another X0 press-release cycle occurs. That
takes us to the LOWER state, turning on output Y2 to command the
motor to lower the door. We transition back to the DOWN state when the
down limit switch (X2) energizes.

The equivalent stage program is shown to the
right. For now, we will assume the door is
down at powerup, so the desired powerup
state is DOWN. We make S0 an initial stage
(ISG). Stage S0 remains active until the door
control pushbutton activates. Then we
transition (JMP) to Push-UP stage, S1.
A push-release cycle of the pushbutton takes
us through stage S1 to the RAISE stage, S2.
We use the always-on contact SP1 to
energize the motor’s raise command, Y1.
When the door reaches the fully-raised
position, the up limit switch X1 activates. This
takes us to the UP Stage S3, where we wait
until another door control command occurs.
In the UP Stage S3, a push-release cycle of
the pushbutton will take us to the LOWER
Stage S5, where we activate Y2 to command
the motor to lower the door. This continues
until the door reaches the down limit switch,
X2. When X2 closes, we transition from Stage
S5 to the DOWN stage S0, where we began.
NOTE: The only special thing about an initial
stage (ISG) is that it is automatically active at
powerup. Afterwards, it is just like any other.
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Draw the State
Diagram


