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Prop-1 Controller (#31101)

Single-Board Solution for Prop and FX Control

General Description

The Prop-1 is a small-scale controller designed to meet the needs to prop builders and effects
technicians. The Prop-1 combines the BASIC Stamp® 1 microcontroller core with a high-current sink
driver (ULN2803), allowing the user to connect devices like relays, solenoids, and lamps directly to the
controller. Dual connections are provided for all 1/0O pins (3-pin header for TTL input/output connections;
terminal block for high-current outputs).

Applications

x Local or remote control of props and special effects devices
x  Small-scale industrial control

Features

x BASIC Stamp 1 microcontroller core

2.1 mm (center positive) power input (6 to 30 vdc)

Three-position power switch (OFF, BS1 only, BS1 and V+ terminal)
- separate LEDs are provided for +5v and V+ terminal

5v regulator provides up to 1 ampere for TTL circuits

ULN2803 high-current sink driver for outputs

I/O pins protected with 220 : inline resistors

3-pin header (Signal-Vdd-Vss) on all I/O pins

Option pull-up / pull-down setup resistors available on P6 and P7

Compact size: 3.26" x 2.00”
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Power Connection / Power Switch

Power to the Prop-1 controller is provided through a 2.1 mm, center-positive barrel connector (commonly
used with “wall-wart” power supplies).

| CAUTION: Before connecting power to the Prop-1 controller, ensure that it is not resting on a
- metallic (conductive) surface; doing so could damage the Prop-1 circuitry and external power

supply.

NOTE: Do not exceed 30 volts at the input of the Prop-1 controller. Doing so will cause the
onboard regulator to shut-down and prevent operation of the controller. When in doubt, use a
regulated power supply.

A three-position switch controls power on the Prop-1. In position O, all power is off. In position 1, power
is supplied to the regulator and to the BASIC Stamp 1. In position 1, the BS1 is active for programming
and control via the 3-pin I/O headers. In position 2, the voltage supplied at the power connector is routed
to the V+ terminal for use by external devices (relays, solenoids, lights, etc.). In position 2, a second
power LED (near the V+ terminal) will be lit.

Programming the Prop-1 Controller

1. Start by making sure that you have the latest Windows BASIC Stamp Editor. The Prop-1
Controller requires editor version 2.1 or higher. If you have an earlier version, please download
and install the latest update before proceeding. Start the BASIC Stamp Editor.

2. Connect a standard 9-pin serial cable (do not use a Null Modem cable, this will not work) between
an available serial port on your PC and a BS1 Serial Adapter (#27111). Connect the BS1 Serial
Adapter to the Prop-1 (see below). Note the alignment marks on the serial adapter (>>).

3. Connect a 6-30 vdc power supply to the Prop-1.

4. Move the power switch to position 1. An LED adjacent to the power connector will light; if it
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Once you have made the proper connections and verified that the power LED is lit, it's time to test the
programming link between the BASIC Stamp Editor and the Prop-1 Controller. On the editor toolbar,
locate the Identification button:
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After clicking the Identification button, the following dialog will appear (Note: Your system will probably
have different serial ports):

P -
Identification
Port Status:
Port: Device Tupe: |\-"ersi0n: |L00pback: |Ec:h0: |
CO1: |BASIC Stamp 1 w4 Mo Mo
COMZ: | can't open port
COm3: Mo Yes

I~ lgnore BS1 Modules unless downloading BS1 source code

Edit Port List FRefresh

If the Editor is not able to locate the BASIC Stamp 1 (Prop-1), check the following items in order:

=

Is the power switch set to position 1 and the green power LED lit?

2. Is the serial cable connected to the BS1 Serial Adapter, and the BS1 Serial Adapter to the
Prop-17?

3. Isthe BS1 Serial Adapter correctly aligned? Check >> alignment marks.

4. s the serial port already in use by another program (like a PDA synch program)? If so, disable
the program while programming the Prop-1 or select another serial port.

5. Has the serial port been excluded from the Identification search? Click the Edit Port List button to

verify that it can be searched, or add it to the port list. You may also need to open the

Preferences dialog and from the Editor Operation tab, set the Default Com Port to AUTO.

Once you have a connection, the final step is to do a simple test of the board. Enter the following
program into the editor, and then click the Run button on the toolbar.

' {$STAMP BS1}
' {$PBASIC 1.0}

Main:
DEBUG "Hello, World!"
END

The program will be compiled and downloaded to your Prop-1. Immediately thereafter you will be greeted
by the DEBUGwindow with the "Hello, World!" message. Congratulations, the Prop-1 is up and running
and ready to control your props and FX.

You may notice that after running the test program the power LED blinks very briefly about every two
seconds. This is normal behavior. Refer to the END instruction in online help file for a complete
explanation.

Making Connections

There are two ways to make connections to the Prop-1 Controller:

1. Pin headers (0.025” square pins on 0.1” centers — compatible with hobby servo connectors)
2. Terminal block (will accept up to 14-gauge wire) — these are for outputs only

The pin headers are compatible with 0.025” female crimp pin sockets (e.g., Molex 16-02-0103) that are
available from a wide variety of electronics retailers (e.g., Jameco - #100765).
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The terminal block provides connection for ground, V+ (when power switch is in position 2), and switched
outputs for P0O..P7; these terminals are outputs only and cannot be used for input connections. Note that
the switched outputs connect to ground when active

\ | Note: When powering external devices from a voltage source other than that used to power
- the Prop-1 controller board, do not place the power switch in position 2. Doing so could
cause damage to the Prop-1 and external circuitry.

Trigger Inputs

I/O pins P6 and P7 have additional configuration (SETUP) jumpers that allow either of these pins to be
set to a predetermined state when used as an input. When the jumper is placed in the “UP” position, the
pin is pulled up to Vdd (+5v) through a 4.7 k: resistor — this is the setting to use for active-low trigger
devices or configurations. When the jumper is placed in the “DN” position, the pin is pulled down to Vss
(ground) through a 4.7 k: resistor; this is the setting to use for active-high trigger devices or
configurations.

Use of the SETUP jumper is optional, but should be used when either of these pins is used as an input as
a “floating” input pin can cause false triggering. Note that if not needed as inputs, P6 and P7 may be
used as outputs (remove SETUP jumper when using either as an output).

Demo Application — Police Light Bar

The following application demonstrates the use of a Prop-1 as a lighting controller, simulating a police
light bar. A normally-open switch is used to trigger the controller, and when this switch is active the lights
will be sequenced as dictated by entries in an EEPROM table.

To use this program, connect a normally-open switch (or active-high sensor) to P7, and move the P7
SETUP jumper to DN (this pulls the P7 input low when the trigger switch is open). Connect six 12-volt

lamps as shown in the circuit below. After programming, be sure to move the power switch to position 2
so that power is provided for the lamps.
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' File....... Police_Lights.BS1
Purpose....

' Author..... Parallax EFX
E-mail..... support@parallax.com
' Started....

' Updated.... 12 APR 2005

' {$STAMP BS1}
' {$PBASIC 1.0}

" e [ /O Definitions ]

"with SETUP in DN position

SYMBOL Trigger = PIN7

SYMBOL Lights = PINS

- [ Constants |

SYMBOL Yes =1 ' for active-high input
SYMBOL No =0

SYMBOL Speed =75 ' delay between steps
- [ Variables |

SYMBOL pattern =B0 ' pattern data
SYMBOL done =BIT7 ' end-of-cycle flag
SYMBOL pntr =B1 ' pointer into table

' -—[ EEPROM Data ]

Police:
EEPROM (%600111000)
EEPROM (%600011001)
EEPROM (%600111000)
EEPROM (%600011001)
EEPROM (%600111000)
EEPROM (%600011001)
EEPROM (%600100110)
EEPROM (9%00000111)
EEPROM (%600100110)
EEPROM (9%00000111)
EEPROM (%600100110)
EEPROM (9%00000111)
EEPROM (%10000000)

" end of cycle marker
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" e [ Initialization ]

Reset:
DIRS = %00111111
Lights = %00000000

' make lights pins outputs
' clear lights

- [ Program Code |

Main:

IF Trigger = No THEN Reset

READ pntr, pattern

IF done = No THEN Update_Lights
' -- reset pointer

pntr =0
GOTO Main

Update_Lights:
Lights = pattern
PAUSE Speed
pntr = pntr + 1
GOTO Main

Additional Applications

' wait for trigger
' get pattern from table
' check for end

" update lights
" hold for step
' point to next table item
" back to beginning

For additional ideas and application notes for the Prop-1 controller, be sure to visit our web site and user

forums at the following URLS:

www.parallaxefx.com
forums.parallax.com

Errata

On Prop-1 boards marked “Rev B” the P6 and P7 configuration jumpers are swapped — the SETUP pins
marked P6 are actually connected to P7 and vice-versa. This error was corrected on boards marked

“Rev C” and higher.
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