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ProXR Series

RS-232 E3C Networkable Relay Controllers

—— " NCD ProXR Series Controllers are our latest generation of relay con-
EEEsSsEEEEEEL T gsssussssssa trollers. Developed in 2005 and released into mass production for

= - 2006, these controllers place a heavy emphasis on communication
speed, relay bank expansion, and relay timing control.

The ProXR Series Controllers include an XR Expansion port, allowing
you to add additional banks of relays (any kind of relays you need),
directly to the main controller. With a few minor programming modifi-
cations, you will be controlling the new relay banks in seconds. Up to
256 relays (32 Banks of 8 Relays) are Supported with version 17
firmware. You can now control individual relays, relay banks, or all
relays at one time.

The ProXR Series Controllers also offer full-speed RS-232 communi-
cations, up to 115.2K Baud, and are E3C Network Compliant up to
38.4K Baud.

Also new for the 2006 release year is the addition of 16 background
timers, ideal for watchdog, keep alive, server reboot, and duration
timing applications.

Control 256 Devices from a Single Serial Port
Watchdog / Server Reboot / Keep Alive Timing Functions
Supports Duration Timing Commands (turn a light on for 8 hours)
Control 256 Relays (32 Relay Banks) From One Controller
User-Selectable Communication Rates up to 115.2K Baud
Change Parameters in Configuration Mode ONLY to Prevent Accidental Changes
E3C Compliant Command Set
Diode Clamped Relay Driver Stage
Relay Status LEDs
Device Enabled/Power LED
Data Receive LED
12 Volt DC Operation

With 16 Background timers and XR Expansion Ports, the Simulneosey Sethe Stans All Relye
ProXR Series Relay Controllers offer more features than any N otectod £5C Device Norberng
other relay controller we have ever produced. O owertul ASGIl Characier Gode Based Command Set

Compatible with ANY Computer or Microcontroller

NCD Relay Controllers: Feature Comparison St o R P Sones

Optoisolation on RS-232 Data Inputs Yes Yes No, Full Speed RS232 Only

R4x Pro Form Factor Compatible with Original R4x Design - R45 Pro is Smaller New Form Factor, Many
New Varieties

R8x Pro Form Factor Compatible with Original R8x Design - Yes New Form Factor, Many
New Varieties

XR Expansion Ports (Allow you to add additional relay banks at a later time) No No Yes

Protected Memory Storage (Must set controller to Configuration Mode to Define Device Number) No No Yes

Set Status of Individual Relays Yes Yes Yes

Set Status of Multiple Relays Simultaneously No Yes Yes

Set Status of Multiple Banks of Relays Simultaneously No No Yes

Read Status of Individual Relays No Yes Yes

Read Status of Multiple Relays Simultaneously Yes Yes Yes

16 Device Network Compliance Yes Yes, Emulation Mode No, E3C Compliance Only

E3C 256 Device Network Compliance No Yes Yes

Programmable Relay Timer No Yes Yes, 16 Background

Programmable Device Number Jumper Configured Software Configured Software Configured

(protected memory)

Programmable Power-up Relay Status No Yes Yes
Programmable Relay Status Memory Banks No Yes No
Multi-Parameter Command Structure No Yes Yes
Relay Select/Deselect Command Set No Yes No
Extended Relay Control Command Set No Yes No
Integrated User-Programmable Memory No Yes Yes
20 MHz CPU Operation No Yes Yes
Maximum Communication Baud Rate 19,200 38,400 115,200
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5-Year Repair or
Replace Warranty

Warranty

NCD Warrants its products against defects in materials and
workmanship for a period of 5 years. If you discover a defect,
NCD will, at its option, repair, replace, or refund the purchase
price. Simply return the product with a description of the prob-
lem and a copy of your invoice (if you do not have your invoice,
please include your name and telephone number). We will re-
turn your product, or its replacement, using the same shipping
method used to ship the product to NCD.

This warranty does not apply if the product has been modified
or damaged by accident, abuse, or misuse.

30-Day Money-Back Guarantee

If, within 30 days of having received your product, you find that
it does not suit your needs, you may return it for a refund. NCD
will refund the purchase price of the product, excluding ship-
ping/handling costs. This guarantee does not apply if the prod-
uct has been altered or damaged.

Copyrights and Trademarks

Copyright 2005 by NCD. All rights reserved. Other brand and
product names are trademarks of registered trademarks of their
respective holders.

Disclaimer of Liability

NCD is not responsible for special, incidental, or consequential
damages resulting from any breach of warranty, or under any
legal theory, including lost profits, downtime, goodwill, damage
to or replacement of equipment or property, and any costs or
recovering, reprogramming, or reproducing any data stored in
or used with NCD products.

Technical Assistance

Technical questions should be e-mailed to Ryan Sheldon at
ryan@controlanything.com. Technical questions submitted via
e-mail are answered up to 20 times daily. Technical support is
also available by calling (417) 646-5644.

NCD Contact Information

Mailing Address:
National Control Devices
P.O. Box 455

Osceola, MO 64776

Telephone:
(417) 646-5644

FAX:
(417) 646-8302

Internet:
ryan@controlanything.com
www.controlanything.com
www.controleverything.com

De

e Varia

The ProXR Family:

R165PROXR
R1610PROXR
R81DPDTOCS8LP
R83DPDTOCS8LP
R85DPDTOCS8LP
R81DPDTR85PROXR
R81DPDTR810PROXR
R83DPDTR85PROXR
R83DPDTR810PROXR
R85DPDTR85PROXR
R85DPDTR810PROXR
R161DPDTPROXR
R163DPDTPROXR
R165DPDTPROXR
R241DPDTPROXR
R243DPDTPROXR
R245DPDTPROXR
R245PROXR
R2410PROXR
R325PROXR
R3210PROXR
R165R160CLP
R1610R160CLP
R161DPDTR160CLP
R163DPDTR160CLP
R165DPDTR160CLP
R161DPDTR165PROXR
R161DPDTR1610PROXR
R163DPDTR165PROXR
R163DPDTR1610PROXR
R165DPDTR165PROXR
R165DPDTR1610PROXR
R321DPDTPROXR
R323DPDTPROXR
R325DPDTPROXR
R121DPDTR125PROXR
R121DPDTR1210PROXR
R123DPDTR125PROXR
R123DPDTR1210PROXR
R125DPDTR125PROXR
R125DPDTR1210PROXR

16-Channel 5A SPDT RS-232 Relay Controller with XR Expansion Port

16-Channel 10A SPDT RS-232 Relay Controller with XR Expansion Port

8-Channel 1A DPDT Relay + 8-Channel 150ma O.C. Output RS-232 Relay Controller
8-Channel 3A DPDT Relay + 8-Channel 150ma O.C. Output RS-232 Relay Controller
8-Channel 5A DPDT Relay + 8-Channel 150ma O.C. Output RS-232 Relay Controller
8-Channel 1A DPDT Relay + 8-Channel 5A SPDT RS-232 Relay Controller

8-Channel 1A DPDT Relay + 8-Channel 10A SPDT RS-232 Relay Controller

8-Channel 3A DPDT Relay + 8-Channel 5A SPDT RS-232 Relay Controller

8-Channel 3A DPDT Relay + 8-Channel 10A SPDT RS-232 Relay Controller

8-Channel 5A DPDT Relay + 8-Channel 5A SPDT RS-232 Relay Controller

8-Channel 5A DPDT Relay + 8-Channel 10A SPDT RS-232 Relay Controller
16-Channel 1A DPDT RS-232 Relay Controller with XR Expansion Port

16-Channel 3A DPDT RS-232 Relay Controller with XR Expansion Port

16-Channel 5A DPDT RS-232 Relay Controller with XR Expansion Port

24-Channel 1A DPDT RS-232 Relay Controller with XR Expansion Port

24-Channel 3A DPDT RS-232 Relay Controller with XR Expansion Port

24-Channel 5A DPDT RS-232 Relay Controller with XR Expansion Port

24-Channel 5A SPDT RS-232 Relay Controller with XR Expansion Port

24-Channel 10A SPDT RS-232 Relay Controller with XR Expansion Port

32-Channel 5A SPDT RS-232 Relay Controller with XR Expansion Port

32-Channel 10A SPDT RS-232 Relay Controller with XR Expansion Port

16-Channel 5A SPDT Relay + 16-Channel 150ma O.C. Output RS-232 Relay Controller
16-Channel 10A SPDT Relay + 16-Channel 150ma O.C. Output RS-232 Relay Controller
16-Channel 1A DPDT Relay + 16-Channel 150ma O.C. Output RS-232 Relay Controller
16-Channel 3A DPDT Relay + 16-Channel 150ma O.C. Output RS-232 Relay Controller
16-Channel 5A DPDT Relay + 16-Channel 150ma O.C. Output RS-232 Relay Controller
16-Channel 1A DPDT Relay + 16-Channel 5A SPDT RS-232 Relay Controller
16-Channel 1A DPDT Relay + 16-Channel 10A SPDT RS-232 Relay Controller
16-Channel 3A DPDT Relay + 16-Channel 5A SPDT RS-232 Relay Controller
16-Channel 3A DPDT Relay + 16-Channel 10A SPDT RS-232 Relay Controller
16-Channel 5A DPDT Relay + 16-Channel 5A SPDT RS-232 Relay Controller
16-Channel 5A DPDT Relay + 16-Channel 10A SPDT RS-232 Relay Controller
32-Channel 1A DPDT RS-232 Relay Controller with XR Expansion Port

32-Channel 3A DPDT RS-232 Relay Controller with XR Expansion Port

32-Channel 5A DPDT RS-232 Relay Controller with XR Expansion Port

12-Channel 1A DPDT Relay + 12-Channel 5A SPDT RS-232 Relay Controller
12-Channel 1A DPDT Relay + 12-Channel 10A SPDT RS-232 Relay Controller
12-Channel 3A DPDT Relay + 12-Channel 5A SPDT RS-232 Relay Controller
12-Channel 3A DPDT Relay + 12-Channel 10A SPDT RS-232 Relay Controller
12-Channel 5A DPDT Relay + 12-Channel 5A SPDT RS-232 Relay Controller
12-Channel 5A DPDT Relay + 12-Channel 10A SPDT RS-232 Relay Controller

XR Expansion Boards:

These Controllers can be Connected to the XR
Expansion Port on any of the ProXR Controllers.

XR160CLP
XR121DPDTR125
XR123DPDTR125
XR125DPDTR125
XR121DPDTR1210
XR123DPDTR1210
XR125DPDTR1210
XR241DPDT
XR243DPDT
XR245DPDT
XR245

XR2410
XR161DPDTR160CLP
XR163DPDTR160CLP
XR165DPDTR160CLP
XR161DPDTR165
XR163DPDTR165
XR165DPDTR165
XR161DPDTR1610
XR163DPDTR1610
XR165DPDTR1610
XR321DPDT
XR323DPDT
XR325DPDT
XR1650C16LP
XR16100C16LP
XR325

XR3210
XR81DPDTOC8LP
XR83DPDTOC8LP
XR85DPDTOCSLP
XR81DPDTR85
XR83DPDTR85
XR85DPDTR85
XR81DPDTR810
XR83DPDTR810
XR85DPDTR810
XR161DPDT
XR163DPDT
XR165DPDT

XR Expansion Module 16-Channel Low Power Open Collector

12-Channel 1A DPDT Relay + 12-Channel 5A SPDT Expansion Relay Controller
12-Channel 3A DPDT Relay + 12-Channel 5A SPDT Expansion Relay Controller
12-Channel 5A DPDT Relay + 12-Channel 5A SPDT Expansion Relay Controller
12-Channel 1A DPDT Relay + 12-Channel 10A SPDTExpansion Relay Controller
12-Channel 3A DPDT Relay + 12-Channel 10A SPDT Expansion Relay Controller
12-Channel 5A DPDT Relay + 12-Channel 10A SPDT Expansion Relay Controller
24-Channel 1A DPDT Expansion Relay Controller

24-Channel 3A DPDT Expansion Relay Controller

24-Channel 5A DPDT Expansion Relay Controller

24-Channel 5A SPDT Expansion Relay Controller

24-Channel 10A SPDT Expansion Relay Controller

16-Channel 1A DPDT Relay + 16-Channel 150ma O.C. Output Expansion Relay Controller
16-Channel 3A DPDT Relay + 16-Channel 150ma O.C. Output Expansion Relay Controller
16-Channel 5A DPDT Relay + 16-Channel 150ma O.C. Output Expansion Relay Controller
16-Channel 1A DPDT Relay + 16-Channel 5A SPDT Expansion Relay Controller
16-Channel 3A DPDT Relay + 16-Channel 5A SPDT Expansion Relay Controller
16-Channel 5A DPDT Relay + 16-Channel 5A SPDT Expansion Relay Controller
16-Channel 1A DPDT Relay + 16-Channel 10A SPDT Expansion Relay Controller
16-Channel 3A DPDT Relay + 16-Channel 10A SPDT Expansion Relay Controller
16-Channel 5A DPDT Relay + 16-Channel 10A SPDT Expansion Relay Controller
32-Channel 1A DPDT Expansion Relay Controller

32-Channel 3A DPDT Expansion Relay Controller

32-Channel 5A DPDT Expansion Relay Controller

16-Channel 5A SPDT Relay + 16-Channel 150ma O.C. Output Expansion Relay Controller
16-Channel 10A SPDT Relay + 16-Channel 150ma O.C. Output Expansion Relay Controller
32-Channel 5A SPDT Expansion Relay Controller

32-Channel 10A SPDT Expansion Relay Controller

8-Channel 1A DPDT Relay + 8-Channel 150ma O.C. Output Expansion Relay Controller
8-Channel 3A DPDT Relay + 8-Channel 150ma O.C. Output Expansion Relay Controller
8-Channel 5A DPDT Relay + 8-Channel 150ma O.C. Output Expansion Relay Controller
8-Channel 1A DPDT Relay + 8-Channel 5A SPDT Expansion Relay Controller

8-Channel 3A DPDT Relay + 8-Channel 5A SPDT Expansion Relay Controller

8-Channel 5A DPDT Relay + 8-Channel 5A SPDT Expansion Relay Controller

8-Channel 1A DPDT Relay + 8-Channel 10A SPDT Expansion Relay Controller

8-Channel 3A DPDT Relay + 8-Channel 10A SPDT Expansion Relay Controller

8-Channel 5A DPDT Relay + 8-Channel 10A SPDT Expansion Relay Controller
16-Channel 1A DPDT Expansion Relay Controller

16-Channel 3A DPDT Expansion Relay Controller

16-Channel 5A DPDT Expansion Relay Controller

This manual covers all NCD products with ProXR in the Part Number as well as other part numbers that may reference this document.
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Status LEDs:

IMPORTANT POWER SUPPLY REQUIREMENTS

1) DO NOT USE A WALL WART TYPE UNREGULATED POWER SUPPLY.

2)  USE ONLY A COMPUTER GRADE REGULATED SWITCHER SUPPLY RATED AT 12
VOLTS DC, 1.25 AMPS OR GREATER.

3) USE A SUPPLY RATED FOR MORE AMPERAGE WHEN POWERING MULTIPLE

LEDs

Description

1 Heartbeat LED Flashes Quickly most of the time, flashes slowly when a
timing operation is in progress.

BOARDS. 2 Data Receive LED Flashes when Valid Data is Received
4) DC POWER SHOULD NEVER TRAVEL GREATER THAN 20 FEET. A SEPARATE
POWER SUPPLY SHOULD BE USED FOR EACH CONTROLLER IF CONTROLLERS 3 E3C Device Enabled LED is Lit when Device is Enabled (on by default)

ARE NOT LOCATED WITHIN 20 FEET OF EACH OTHER.
5) RELAY COILS ARE RATED AT 12 VOLTS DC. HIGHER VOLTAGES WILL 4
SHORTEN THE COIL LIFE. LOWER VOLTAGES MAY CAUSE UNRELIABLE OP-
ERATION, BUT WILL NOT DAMAGE THE CONTROLLER.
6) PROXR SERIES CONTROLLERS CAN BE USED IN 12 VOLT AUTOMOTIVE ELEC-
TICAL SYSTEMS.

Data Transmit LED Flashed when Data is Sent Back to User

DIP SWITCH SETTINGS HAVE NO EFFECT UNTIL THE CONTROLLER HAS BEEN POWER CYCLED.

Did You Know?

Standard Hole Size is .156".

The mechanical relays we have chosen for our control-
lers are rated to easily withstand several million
continuous high-current switching cycles and have
an operational life of more than 10 years. In many
ways, today’s mechanical relays can outlast solid state
relays because of their mechanical ability to handle high
current surges. In addition, the mechanical relays we
have chosen are hermetically sealed, greatly reducing

38.4K Baud Configuration Mode Allows
you to Store Device Parameters.
On Powerup, All Relays are Tested in

Standard Inset of Mounting Holes from any edge of the board is .175” from edge to Center of Mounting Hole.
We recommend the use of a #8 Screw with a Minimum .250” Standoff.

The component side of the R45, R410, R85, R810 Pro requires 3/4” minimum clearance.

The component side of any Controller with DPDT in the part number requires 1 1/4” minimum clearance.

The component side of any Relay Controller with 20 or 30 Amp Relay requires 1 1/2” minimum clearance.
NOTE: Some 20 or 30 Amp Relay Controller Varieties require direct connection to the top side of each relay.
Additional clearance for the connectors is highly recommended.

Complete mechanical drawings for each device in the ProXR Series Line can be found on the product

Configuration Mode. wear on the contacts by eliminating internal sparking. description page of each controller at www.controlanything.com.

DIP e Q .
- —_—
Qlccccececececillice I RELY | @
e | of | oF ] o aeowavx@a@a@@
2400 On off off U I LS| S S L L
4800 off On off
9600 on On off
19.2K off off On
38.4K on off On Status
57.6K off On On
115.2K on on on | - LEDs

RS-232 Data Output
RS-232 Data Input
RS-232 Ground
Power Ground

+12 Volt Input

Bank 0 Speaks to
all Relay Banks

Allows you to Add
More Relays to your
Controller

Status
LEDs

DATA OUT: TTL/OC Jumper

0C232: Open Collector RS-232 Output Used
for Networking Multiple Devices. Requires
RSB Booster in this mode.

RS232: Standard RS-232 Data Output
Mode. This is the default setting.

JL‘_( {((Ltf_i%"(r
nlg ceceeceeoOle CCCOOEVUSEOT

Please visit our web site for mechanical drawings of the ProXR Series Controller

Never Install NCD Relay Controllers Near High
Power RF Transmitters, Such as CB Radio and
Emergency Vehicle Voice/Data Transmitters.
These Devices May Cause All Relays to Turn Off.
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The XR Expansion Port

Adding Relay Banks with the XR Expansion Port

The ProXR Series controllers are equipped with an XR Expansion port.
This port is used to chain relay controllers together, making it easy to
add relay banks as your needs grow. We offer a large line of relay ex-
pansion boards, ready to attach to the XR port of your controller. The
photo below shows how to connect multiple relay banks to a single
ProXR relay controller. You can add all types of relay expansion banks
in any combination to the ProXR series controllers.

EsssssSsSEISI N

B _ﬁL“‘“E?..{..;_;n;_:_

o :. . " J-' _‘ qi

S808888

R1620HP 16-Relay 20A High
Power Expansion Controller

R165DPDTPROXR RS-232 XR165 16-Relay 5A
Relay Controller Expansion Controller

Above

The R165DPDTPROXR relay controller is attached to an R1620HP relay controller, which is chained to an XR165 relay control-
ler. The ProXR series controllers can be expanded with any NCD device with part numbers beginning XR. The expansion ca-
bles shown above are included with the XR series relay controllers. In the configuration shown above, there are 6 relay banks.
The ProXR firmware supports a chain of up to 32 relay banks. Each relay controller can be powered by itself (we carry the ap-
propriate power supply as a product option), or one large supply can be used to power all relay banks (not supplied).
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Two-Way Communication:

The ProXR Series Controllers support two-way com-
munication for confirming the receipt of commands and
for reporting the status of the relays back to the host
computer.

The ProXR Series Controllers should be connected as
shown below when using this device for the first time.
Even if you plan to connect several controllers to a sin-
gle serial port, this wiring diagram must first be used to
program the device number into the controller.

Test Software Provided on our Web Site expxects this
wiring configuration.

trollers, including “Pro” and “ProXR” series with a 5-
position terminal block.

This illustration shows the R32 relay board, this wiring con-
figuration is generically compatible with all NCD relay con-

Do NOT Exceed +1.2.50 \olts on the power inputs
Do NOT use an unregulated wall adapter (wall wart)
Use ONLY a computer grade supply rated at +12 Volts 2.5 Amps or greater

"~ Data Ground
Data In
" Data Out
RS-232 RS-232 RS-232
Data In Data Out Ground
I I

Solder Side of DB9 Female Shown

ProXR One-Way Communication:

The ProXR Series Controllers can be connected to a
computer or microcontroller using as little as two wires.

When used in 1-way mode, reporting should be turned off
for highest communication speed. Turning off reporting
will allow you to send commands to the ProXR Series
Controllers much faster, but it is impossible to ask the
controller for the status of relays when wired as shown
below.

Reporting Mode is activated by sending ASCII charac-
ter codes 254, 27.

Reporting Mode is deactivated by sending ASCII char-
acter codes 254, 28.

This illustration shows the R32 relay board, this wiring

configuration is generically compatible with all NCD relay

controllers, including “Pro” and “ProXR” series with a 5-
position terminal block.

Do NOT Exceed +1.2.50 Volts on the power inputs
Do NOT use an unregulated wall adapter (wall wart)

Use ONLY a computer grade supply rated at +12 Volts 2.5 Amps or greater

RS-232
Data Out
——

Solder Side of DB9 Female Shown
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Multiple Relay Controllers: Two-Way & One-Way Hybrid Communication

Multiple NCD Devices can be connected to a single se-
rial port and controlled individually. This example shows
an R16 and an R32 connected to a single serial port.

Before using this wiring configuration, each device must
be programmed with a unique device number (See E3C
Commands in Both Manuals for Details). Once a device
number has been stored into each controller this wiring
configuration may be used to control up to 256 different
relay boards or other NCD devices in any combination.
This wiring configuration only allows 2-way communica-
tion with the R32. Relay status information cannot be
read from the R16.

When all boards are first powered up, all devices will re-
spond to incoming commands. Use E3C Command 252
to speak to one device at a time. Send 252, 0, any sub-
sequent commands should be for the R32, Device 0.
Send 252, 1, any subsequent commands should be for
the R16, Device 1.

This E3C Command 252 is useful when mixing different
types of controllers on a single serial port.

R16 Relay Controller:

lllustration shows R32 relay board, this wiring configura-
tion is the same for all NCD relay controllers, including
“Pro” series with a 5-position terminal block.

Multiple Device Control: Quick Example

Step 1: Store a Device Number from 0 to 255 into
Each Controller. Example Shows Device 0 and 1.

Step 2: Route Commands to Device 0 Only by Send-
ing the Following Commands:

ASCI| 254 ‘Enter Command Mode
ASCII 252 ‘Select a Device to Control Command
ASCII 0 ‘Set Device to Control to 0

Step 3: Activate Relay 1 on Device 0 (R32)

ASCII 254 ‘Enter Command Mode
ASCII 1 ‘Relay On Command
ASCII 0 ‘Turn On Relay 1

Step 4: Route Commands to Device 1 Only by Send-
ing the Following Commands:

ASCI| 254 ‘Enter Command Mode
ASCI| 252 ‘Select a Device to Control Command
ASCII 1 ‘Set Device to Control to 1

Step 3: Activate Relay 1 on Device 1 (R16)

ASCII 254 ‘Enter Command Mode
ASCII 16 ‘Turn Relay 0 On
WARNING:

+12 Do NOT Exceed +12.50 Volts on the power inputs
Do NOT use an unregulated wall adapter (wall wart)
Use ONLY a computer grade supply rated at +12 Volts 2.5 Amps or greater

{R16 Data Ground

16 Data In

Device 1

Programmed Into controller .
See R16 Manual

NOTICE:

Commands Shown On This Page Do NOT Represent
Valid Commands for ProXR Series Controllers
Wiring Diagram Shown is Generically Compatible
with the ProXR Series Controllers.

+12 Device 0
A Programmed Into controller
using the Program Device
l | Number Command. Page 9.

_ Data Ground ‘
Data In .
Data Out
RS-232 RS-232 RS-232
Data In Data Out Ground
I I I

Solder Side of DB9 Female Shown
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Multiple Relay Controllers: Two-Way Communication

Our relay controllers support two-way communication to mul-
tiple devices using the RSB serial booster. Jumpers must be

Selecting a Power Supply

set for Open Collector data transmission. See the appropri- 1) DO NOT USE A WALL WART TYPE UNREGULATED POWER

ate manual for your relay controller. This is ONLY required
when using the RSB serial booster. The RSB serial booster

SUPPLY.

2) USE ONLY A COMPUTER GRADE REGULATED SWITCHER

SUPPLY RATED AT 12 VOLTS DC, 1.25 AMPS OR GREATER.

should be used when controlling several devices over long 3) USE A SUPPLY RATED FOR MORE AMPERAGE WHEN POW-

distances (has been tested in excess of 500 feet). Actual

ERING MULTIPLE BOARDS.

reliability over long distances depends greatly on baud rate 4) DC POWER SHOULD NEVER TRAVEL GREATER THAN 20

and type of wire used. Experimentation will be required. Al-
ways start at the lowest baud rate and work your way up.

FEET. A SEPARATE POWER SUPPLY SHOULD BE USED FOR
EACH CONTROLLER IF CONTROLLERS ARE NOT LOCATED
WITHIN 20 FEET OF EACH OTHER.

A unique device number should be programmed into each 5) RELAY COILS ARE RATED AT 12 VOLTS DC. HIGHER VOLT-

device prior to using this example.

ProXR Series Controllers are wired in the same way shown below, and are
generically compatible with the diagrams shown on this page. ProXR Se-
ries Controllers also use the RS232/0C232 Jumper Referenced on this
page. Dip Switch Settings Shown Below do Not Apply to the ProXR Series
Controllers. Do Not Exceed 38.4K Baud when using the RSB Booster.

AGES MAY SHORTEN THE COIL LIFE. LOWER VOLTAGES
MAY CAUSE UNRELIABLE OPERATION, BUT WILL NOT DAM-
AGE THE CONTROLLER.

ProXR Version NOTICE: 6) IT IS SAFE TO CONTROL ANY +12 VOLT RELAY CONTROLLER

FROM AN AUTOMOTIVE POWER SYSTEM. YOU MAY DISRE-
GARD THE +12.5 VOLT WARNING ON THIS PAGE AND THE
PREVIOUS PAGE IN THIS APPLICATION.

+12 Do NOT Exceed +1.2450 Volts on the power inputs
Do NOT use an unregulated wall adapter (wall wart)
Use ONLY a computer grade supply rated at +12 Volts 2.5 Amps or greater

R16 Data In

lllustration shows R32 relay board, this wiring configuration is
the same for all NCD relay controllers, including “Pro” series
with a 5-position terminal block.

Limitations:

1) The RSB Serial Booster is NOT Compatible with Baud
Rates above 38.4K Baud.

2) ltis estimated that a single serial booster can control
256 Relay controllers. This has not been tested, and
may be subject to other baud rate or distance limita-
tions. Please contact us if you have application prob-
lems with this configuration.

m R16 Data Out

Device 1
Jumpers MUST be The Device Number is Programmed Into
Set between the Controller using the E3C Command Set.

Lower Two Termi-
nals. Setjumpers

opposite of what is Connect up to 256 de-

5710:"" in these vices on a Single Serial
photos. Port. Each R16 MUST

o o |o

? |¢ |& be Programmed with a

K I | Unique Device Number.

o o |

s |5 Is

EE E
+ 12 5 R o

I i
® Device 0

Data Ground @  ho Device Number is Programmed Into
Data In Controller using the E3C Command Set.
Data Out

PLEASE SEE THE
MANUAL FOR THE
RSB SERIAL
BOOSTER FOR
COMPLETE WIRING
INFORMATION.
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Sending Commands to the ProXR Series Relay Controllers

The ProXR Series Controllers are capable of sending and re-
ceiving data via RS-232 serial communications. ProXR Con-
trollers are compatible with just about any computer or micro-
controller ever produced, including the Macintosh, Amiga, Basic
Stamp, and of course, Windows & DOS based machines.

Regardless of the system you are using, you will need access
to a programming language that supports program control of
the serial port on your computer.

A terminal program is not suitable for controlling NCD Devices
unless it supports transmission of Binary ASCII Character
Codes. Commands should be sent using ASCIl character
codes 0-255 rather than ASCII characters (A, B, C etc.). See
“ASCII Codes vs. Characters” on this page.

Most systems require you to open the appropriate serial port
(COM port) prior to sending or receiving data.

Because there are so many different ways to send and receive
data from various languages on various platforms, we will pro-
vide generic instructions that can be easily converted to your
favorite language.

For example, if this manual says “Send ASCIl 254", the user
will need to translate this instruction into a command that is ca-
pable of sending ASCII character code 254.

To Send ASCII 254 from Visual Basic, you will use the following
line:

MSComm1.0utput = Chr$(254)

In Qbasic, you can send ASCII 254 using the following line of
code:

Print #1, Chr$(254);

Note that sending ASCII character code 254 is NOT the same
as sending ASCII characters 2, 5, and 4 from a terminal pro-
gram. Typing 2, 5, and 4 on the keyboard will transmit three
ASCII character codes.

In your program, you may want to ask ProXR Controllers for the
current status of relays, just to confirm their activation. If so,
your programming language will support commands for reading
data from the serial port.

For your convenience, we have provided several programming
examples in Visual Basic 6 for controlling the ProXR Series
Controller. These examples should greatly speed development
time. You may want to visit www.controleverything.com for
the latest software and programming examples.

Programming examples for the ProXR Series are much more
extensive for Visual Basic 6 users than for any other program-
ming language. If you are not a VB programmer, you may con-
sider looking at the VB6 source code, as it is easily translated
into other popular languages.

Regardless of your programming background, the pro-
vided Visual Basic 6 source code is very easy to under-
stand and will likely resolve any communication questions
you may have. VB6 programming examples may be
viewed in any text editor.

ASCII Codes vs. Characters

The differences between ASCIl codes and ASCII characters
tend to generate a lot of confusion among first-time RS-232
programmers. It is important to understand that a computer
only works with numbers. With regard to RS-232 data, the
computer is only capable of sending and receiving numbers
from 0 to 255.

What confuses people is the simple idea that the numbers 0 to
255 are assigned letters. For instance, the number 65 repre-
sents the letter A. The number 66 represents the letter B.
Every character (including numbers and punctuation) is as-
signed a numeric value. This standard of assignments is called
ASCII, and is a universal standard adopted by all computers
with an RS-232 serial port.

ASCIl characters codes can be clearly defined as numbers
from 0 to 255.

ASCII characters however are best defined as letters, A, B, C,
D, as well as punctuation, |@#$%, and even the numbers 0-9.

Virtually all programming languages permit you to send ASCII
in the form of letters or numbers. If you wanted to send the
word “Hello” out the serial port, it is much easier to send the
letters H, e, |, |, and o than it is to send the ASCII character
codes that represent each letter.

For the purposes of controlling NCD devices however, it is
much easier to build a numeric command set. Especially when
communicating to devices where you want to speak to lots of
outputs (which are numbered), inputs (which are also num-
bered), or control specific devices using their device number
(from O to 255).

Put simply, it is easier to control NCD devices using ASCII
character codes 0 to 255 than it is to use ASCII characters A,
B, C, D, etc.

Because terminal programs are ASCII character based, it may
be difficult to generate the proper series of keystrokes that
would be necessary to activate a particular function. Therefore,
they are not suitable for controlling NCD devices. In a real
world control application, a terminal program would not likely be
used to control NCD devices anyway. Therefore, a program-
ming language that supports the transmission and reception of
ASCII character codes 0 to 255 is highly recommended.
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The E3C Command Set: Software Control of Multiple NCD Devices

The E3C command set allows you to control up to 256 NCD J=X{eRVALIEINRER e Programming Examples
devices from a single serial port. It is OK to mix different types

of devices, as long as the devices are E3C compliant. The The E3C command set is easily used from any program-
R4x/R8x Pro relay controllers support the full set of E3C com- ming language that supports serial communication. The
_mands, plu§ a set of extended commands for storing and recall-  following Visual Basic 6 Example source code demon-
ing the device number. strates subroutines that can be used to control which de-
How does E3C Work? vices will listen and which devices will ignore your com-
First of all, each device must be assigned a device number mands.

from O to 255. The ProXR Contrroller must be programmed . .
with a device number, which is accomplished using the “Store Most commands issued to the ProXR Series Controllers

Device Number’ command shown below. are acknowledged by sending ASCII character code 85
back to the host computer (when reporting is turned on).
E3C commands are not acknowledged regardless of the
reporting mode.

E3C stands for Enabled 3-Wire Communication. Put simply, all
devices will respond to your commands when powered up.

Using the E3C command set, you can specify which devices

will listen and which devices will ignore your commands. Note Sample Code: The E3C Command Set
that E3C commands are never ignored by any device, regard-
less of the commands you send to the controller. Enable All E3C Devices

. . MSC 1.0utput = Chr$(254) 'Enter C d Mod!
The number to the left of each command indicates the ASCII Mscgm‘oﬂ,ﬂﬂ,zc,ﬁ:zw; B30 Enblo all Device Command

character code that must be sent to issue the command. All Disable All E3C Devi
commands must be preceded with ASCII character code 254 to MSCom.Output = Chr$(254) Enter Command Mode
place the device in command mode. See examples at right. MSComm1.Output = Chr$(249) 'E3C Disable All Device Command

‘Enable A Specific E3C Devices, Other Devices will be unchanged
The E3C Command Set MSComm1.Output = Chr$(254) 'Enter Command Mode
MSComm1.Output = Chr§(250)  'E3C Disable Specific Device Command
MSComm?1.Output = Chr$(Device) 'Device Number that will be Disabled

254, 248 Enable All Devices:

‘Disable A Specific E3C Devices, Other Devices will be unchanged

Tells all devices to respond to your commands. MSComm1 Qutput = Chr§(254) 'Enter Command Mode

254, 249 Disable All Devices: MSCommi Oufut - ChrDovke) Dovie Nurbe it b D
Tells all devices to ignore your commands. "Disable Al ESC Devices Except (Devics)

254’ 250 Enable a Selected Device: mgggmlgﬂigﬁz : g:gggg; Egée E)(\izrbr;: :IrluljZ)Z\lz?cdeeExcept Command
Tells a specific device to listen to your commands. MSComm1.Output = Chr§(Device) 'Device Number that will be Active
254, 251 Disable Selected Device: 'Enable All E3C Devices Except (Device)

Tells a specific device to ignore your commands. MSCamm T Oulpt - (239 ‘5 Enale Al e ExceptCommand

MSComm?1.Output = Chr(Device) 'Device Number that will be Inactive

254, 252 Enable Selected Device Only:

ifi i i _ ‘Store an E3C Device Number into the Controller
Tells a specific device to listen to your commands, all other de Moo Dt Do L commart Mode

vices will ignore your commands. MSComm1.Output = Chr§(255) 'E3C Store Device Number Command
; R MSComm?1.Output = Chr§(Device) 'Device Number that will be Stored
254, 253 Disable a Selected Device Only: WaitForReply "Wait for Acknowledgement
'I_'eIIs a specific device to ignore your commands, all others will ., . rumberinto the Controller
listen. MSComm?1.Output = Chr$(254)  'Enter Command Mode
MSComm?1.Output = Chr$(246)  'Get Device Information
Debug.Print GetData 'Device ID Number Part 1
EXtended E3C Com mandS Debug.Print GetData 'Device ID Number Part 2
Debug.Print GetData 'Device Firmware Version
Debug.Print GetData ‘Device Year of Manufacture 205 = 2005, 206 = 2006

The ProXR Series Controllers support three additional E3C

H H : H ‘Read the E3C Device Number from the Controller
commands which should only be used when a single device is MSComm1.Output = Chr$(254) 'Enter Command Mode

attached to your serial port. Extended commands will report  Mscommi.Output=Chr$(247) 'E3C Get Device Number Command

back to the computer Debug Print GetData ‘Display E3C Device Number
P . 'Read a Byte of Data from the Serial Port
254, 255 Store Device Number: . Public Function GetData()
Stores the device number into the controller. The device num- DoD o Ix\fitngvmm W¥ )
. . . ' i I( t
ber takes effect immediately. The enabled/disabled status of i wscommt mufercount>0 the Deim Replo
the device is UnChanged, GetData = Asc(MSComm1.Input) 'Get Data from Device
End Fucntion

254, 246 Recall Device Identification:
This command reports back 4 bytes of data:
ProXR Device ID Part 1: 1

ProXR Device ID Part 2: 0

ProXR Firmware Version: 17 (or newer) ProXR Version NOTICE:

ProXR Year of Firmware Production: 205 (or newer) ProXR Series Controllers Only Allow you to use the “Store E3C Device
: Number” Function while in “Configuration Mode”. This prevents acciden-

ProXR E3C Device Number tal modification of the E3C device number under normal operation if an
i . incorrect series of commands are sent to the controller. So make sure the

5{54’ d24; Recall dDdeV’.ce Numtl; er'f h I ProXR Controller is in configuration mode when storing the E3C device
eads the store evice number from the controller. number. Simply turn off all DIP Switches and Power Cycle the controller to

enter configuration mode.
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VERY IMPORTANT READING ON THIS PAGE

Understanding Relay Banks and Basic Control Concepts:

A Relay Bank is Simply a Group of 8 Relays. The ProXR Series Controllers allow you to control up to 256 relays (32 relay banks).
You control which bank of relays you are speaking to at all times. Itis VERY IMPORTANT that you understand that there are two
ways to specify which relay bank you are talking to. These topics will be discussed in greater length later in this manual, providing
you with specific instructions and program examples. This page will help prepare you for seeing two different command that do
the same thing. In this manual, you will see the work “Bank”. This word should be equated to a number from 0 to 32. A value of 1
speaks to relay bank 1 (the first 8 relays on the board). A value of 2 speaks to relay bank 2 (the second group of 8 relays on the
board). A value of 32 speaks to the last group of 8 relays (which is connected to the main controller using the XR expansion
ports). A value of O speaks to all banks of relays at one time. When bank 0 is selected, you can then specify a command to turn
on relay 1, and relay 1 on all relay banks will be activated. There will be more examples of this and detailed information on each
command. But understanding the concept of controlling multiple relays across multiple banks is very important to your under-
standing how our controller command set is organized.

Bank Directed Commands:
a) You Specify a Relay Bank (there is a command you will send just for this purpose).
b) All Subsequent Commands will be directed to the previously specified relay bank.
c) You Specify a different Relay.
d) All Subsequent Commands will be directed to the new relay bank you have specified.

Bank Specified Commands:
a) You Specify a Relay Bank with every command.
While this method is slightly slower, it ensures commands are always directed to the correct relay bank.

Understanding Relay Bank Refreshing:
Controlling Multiple Banks

Under normal operation, you will send a command to the relay controller, and the relay controller will respond to your command by
activating or deactivating a relay. This system works well if you only need to control 1-8 relays, but it does not necessarily work
very well if you are taking advantage of the XR Expansion ports, allowing you to control up to 256 relays (32 relay banks). In these
cases, you may want to set the status of all relays at the exact same time. The easiest way to do this is to turn off automatic relay
refreshing. Once turned off, you can use the relay control command set to activate relays, but the commands will not appear to
have any effect. The effects will not be seen until you manually refresh the relay bank. Rest assured, when auto refreshing is off,
your relay control commands are working, the processor memory is copied to the physical relay bank memory when you manually
refresh the relays. Follow this methodology to set the status of lots of relays at one time across multiple banks:

a) Turn Off Relay Bank Auto Refreshing.
b) Use Relay Control Command to Activate Different Relays on Different Banks.

These commands will not appear to work, they will only modify internal memory.
c) Send the Manual Refresh Command to Update All Relays at One Time.

Command codes will be shown in blue. Send these values to the controller to activate the command.
Any returned data will be shown in green.
Warnings and special notes will be shown in red.

VERY IMPORTANT READING ON THIS PAGE
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Relay Banking Commands

The ProXR Series Controllers allow you to control up to 256 relays. Relays are
divided into groups of 8 called Banks, and are addressed by their bank number.
For instance, a ProXR series controller with 32 on-board relays has four on-board
banks, the on-board relays respond to Bank values of 1-4. If you use the XR
Expansion port to add another bank of 24 relays, then you will need to specify
bank values of 5-7 to control the extra relays. The firmware doesn’t actually know
how many relays are attached to the relay controller, but it assumes there are 256
relays (banks values 1-32, which is the maximum supported number of relays for
Version 1.0 firmware).

In this manual, you will see two commands that appear to do the same thing, for
example:

254,0-7 Turn Off Individual Relays
254,100-107, Bank Turn Off Individual Relays in Bank

254,8-15 Turn On Individual Relays
254,108-115 Turn On Individual Relays in Bank
254,16-23 Get the Status of an Individual Relay

254,116-123, Bank Get the Status of an Individual Relay in Bank
While the outcome is the same, these commands function in slightly different
ways.

For instance:

254,8 Turn On Relay 1

To make this command work, you will send a 254, then a 8 to activate a relay. By
default, relay bank 1 will be affected by this command. However, you can redirect
this command to a different relay bank using the following command:

254,49,2 Direct Commands to Relay Bank 2
Then you can send:
254,8 Turn On Relay 1 in Bank 2

Here are more examples:

254,49,1 Direct Commands to Relay Bank 1
254,8 Turn On Relay 1 in Bank 1

254,49,2 Direct Commands to Relay Bank 2
254,8 Turn On Relay 1 in Bank 2

254,9 Turn On Relay 2 in Bank 2

254,10 Turn On Relay 3 in Bank 2

254,49,3 Direct Commands to Relay Bank 3
254,8 Turn On Relay 1 in Bank 3

254,11 Turn On Relay 4 in Bank 3

254,12 Turn On Relay 5 in Bank 3

254,13 Turn On Relay 6 in Bank 3

254,14 Turn On Relay 7 in Bank 3

254,49,0 Direct Commands to All Relay Banks
254,8 Turn On Relay 1 in All Relay Banks

This command structure has the advantage of being very fast and efficient. How-
ever, if power to the controller is ever lost, commands will automatically be di-
rected to bank 1 when power to the controller has been restored.

We have also included a set of commands that require you to specify the bank as
part of the command structure. This ensures commands are always directed to
the correct relay bank. Here are a few examples:

254,108, 1 Turn On Relay 1 in Bank 1
254,108, 2 Turn On Relay 1 in Bank 2
254,109, 2 Turn On Relay 2 in Bank 2
254,110, 2 Turn On Relay 3 in Bank 2
254,108, 3 Turn On Relay 1 in Bank 3
254,111, 3 Turn On Relay 4 in Bank 3
254,112, 3 Turn On Relay 5 in Bank 3
254,112, 0 Turn On Relay 5 in All Relay Banks (Bank 0)

Relay Refreshing:

Controlling Large Groups of Relays

The ProXR Series Controllers allow you to manually or automatically refresh relay
banks. When you first receive your ProXR Series Controller, Relay Refreshing is
turned on. Meaning every time you send a relay control command, the relays will
respond to your commands.

Turning off relay refreshing allows you to control when the relays actually switch.
When refreshing is turned off, you can send relay control commands to the ProXR
controller, and the controller will work just like normal, but the relays will never
change state.

You can then use the Manual Refresh command to set the status of all relays at
one time. Weather you are controlling 1 or 235 relays, you will be able to refresh
all relays at one time to any given state by taking manual control of the relay re-
freshing capabilities. Here are some simple programming examples in VB:

254,25 Turn On Automatic Relay Refreshing
Setting Automatically Stored when in Configuration Mode
MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(25) "Turn ON Refresh Command

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

254,26 Turn Off Automatic Relay Refreshing
Setting Automatically Stored when in Configuration Mode
MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm?1.Output = Chr$(26) 'Turn Off Refresh Command

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

254,36 Report Back Stored Refresh Settings

This command reports back a 0 or 1, indicating weather automatic refreshing is
Off or On when power is first applied to the controller.

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(36) 'Read Default Powerup Refreshing Status

(Controller will report back ASCII Character Code 0 or 1)

254,37 Manually Refresh Relay Bank

This command stores the current status of relay refreshing in non-volatile mem-
ory. The next time the relay controller is powered up, refreshing will be set to the
stored state.

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(37) 'Manually Refresh Relays Command

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Application: Manual Refreshing Relay Banks

This simple application example demonstrates the process required to activate
more than 8 relays simultaneously. In the example below, we will demonstrate
how to apply the Manual Refreshing command to large groups of relays.

Step 1: Turn Off Automatic Refreshing

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm?1.Output = Chr$(26) 'Turn Off Refresh Command

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Step 2: Activate Several Relays on Several Relay Banks

(note: relays will not be updated, they will not appear to change).
MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm?1.Output = Chr$(108) 'Turn On Relay 1

MSComm?1.Output = Chr§(1) 'On Bank 1

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)
MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm?1.Output = Chr$(111) 'Turn On Relay 4

MSComm1.Output = Chr$(2) 'On Bank 2

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)
MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm?1.Output = Chr$(113) 'Turn On Relay 6

MSComm?1.Output = Chr§(3) 'On Bank 3

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

... You can keep adding relay control commands to activate different relays on different banks, but
keep in mind, these commands will not appear to function. These commands are changing the
memory pattern for the relays inside the controller. You will not see the effects of your changes until
you send a Manual Refresh command. You can return to automatic refreshing at any time. Turning
on automatic refreshing does NOT refresh the relays until the NEXT relay control command is
issued.

Step 3: Update All Relays at the Same Time (Manually Refresh)
MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm?1.Output = Chr§(37) 'Manually Refresh Relays Command

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)
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The ProXR Command Set

The ProXR Series Controllers support an extensive command set, used
to control relays, set operation modes, and store and recall relay status.
Most users will only use a few of the functions built into this controller.
The best way to learn the capabilities of the ProXR series is to carefully
read through the command set. The “plain English” examples provide a
quick, easy to understand definition of each command.

The number in blue to the left of each command indicates the ASCII
character code that must be sent to issue the command. All commands
must be preceded with ASCII character code 254 to place the device in
command mode. See examples at right.

Some commands require that you specify a Bank value from 0-32, se-
lecting the relay bank you would like to control. A value of 0 selects all
banks. Bank values of 1-4 control up to 32 On-Board relays. When
powered up, the default Bank value in the controller is always 1.

Controlling Individual Relays
254,0-7 Turn Off Individual Relays
254,100-107, Bank Turn Off Individual Relays in Bank

254,8-15
254,108-115

Turn On Individual Relays
Turn On Individual Relays in Bank

Reading the Status of Individual Relays

254,16-23 Get the Status of an Individual Relay
254,116-123, Bank Get the Status of an Individual Relay in Bank
This command allows you to read the on/off status of an individual re-
lay. 16 (or 116) corresponds to relay 1, 23 (or 123) corresponds to re-
lay 8. This command will return a 1 indicating the relay is ON or a 0
indicating the relay is OFF.

NOTICE: A BANK VALUE OF 0 IS INVALID FOR THIS COMMAND.
RETURNED RESULTS MAY BE UNPREDICTABLE.

Reading the Status of Relay Banks

254, 24 Get the Status of All Relays

254, 124, Bank Get the Status of All Relays in Bank

This command allows you to read the status of a single bank of relays.
A value of 0-255 is returned indicating the status of all 8 relays. The
binary pattern of the value returned directly corresponds to the on/off
status of each of the 8 relays in the selected relay bank. If the cur-
rently selected relay bank is 0, or if you specify relay bank 0, then the
status of all 32 relay banks will be sent. In this condition, your program
should be written to read 32 bytes of data from the serial port.

Reporting Mode

254, 27 Turn Reporting Mode ON

254, 28 Turn Reporting Mode OFF

This command sets and stores (in non-volatilie EEPROM while in con-
figuration mode only) the reporting mode status. Reporting mode, by
default, is ON, meaning every time a command is sent to the controller,
the controller will send an 85 back to the computer, indicating that the
command has finished executing your instructions. We recommend
leaving it on, but doing so requires 2-Way communication with the con-
troller. You should turn it off if you intend to use 1-Way communication
only. A delay between some commands may be required when using
1-Way communications. For optimum reliability, leave reporting mode
on and use 2-Way communications with the ProXR Series controllers.

NOTE: Reporting Mode may be turned on or off at any time. The
default power-up status of reporting mode is ONLY stored when
the device is in configuration mode (all dip switches off when the
controller is powered up).

Visual Basic Programming Examples

A Many Visual Basic 6 programming examples are provided in the fol-
lowing pages to assist in the development of software for controlling the
ProXR Series relay controllers. Additional source code can be found
on our web site at www.controleverything.com.

Sample Code: Controlling Individual Relays

254,0 Turn Off Relay 0 in Selected Bank
254,100,1 Turn Off Relay 0 in Bank 1
254,8 Turn On Relay 0 in Selected Bank
254,108,2 Turn On Relay 0 in Bank 2

These commands are used to turn a relay on or off under computer control. Here
is an actual code sample for VB6 that shows how to use these commands:

MSComm1.Output = Chr$(254) 'Enter Command Mode
MSComm?1.Output = Chr$(8) 'Activate Relay 0 on the Currently Selected Relay Bank
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(108) 'Activate Relay 0

MSComm1.Output = Chr$(2) 'In Relay Bank 2

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Sample Code: Reading Status of Relays

254,16 Read the Status of Relay 0 in Selected Bank
254,116,2 Read the Status of Relay 0 in Bank 2
254,117,5 Read the Status of Relay 1 in Bank 5

MSComm?1.Output = Chr$(254) 'Enter Command Mode
MSComm?1.Output = Chr$(16) 'Read On/Off Status of Relay 0 on Currently Selected Relay Bank
(Controller will report back ASCII Character Code 0 or 1 indicating relay status)

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm?1.Output = Chr$(116) 'Read On/Off Status of Relay 0
MSComm1.Output = Chr$(2)  'In Relay Bank 2

(Controller will report back ASCII Character Code 0 or 1 indicating relay status)

Sample Code: Reading Relay Bank Status

254,24 Read the Status of All 8 Relays in a Selected Bank
254,124,2 Read the Status All 8 Relay in Bank 2
254,124,0 Read the Status of All 8 Relays in All 26 Banks

MSComm?1.Output = Chr$(254) 'Enter Command Mode
MSComm1.Output = Chr$(24) 'Read Status of All Relays in Currently Selected Relay Bank
(Controller will report back ASCII Character Codes 0-255, Convert to Binary to See Relay Pattern)

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(124) 'Read Status of All Relays

MSComm1.Output = Chr$(2)  'In Relay Bank 2

(Controller will report back ASCII Character Codes 0-255, Convert to Binary to See Relay Pattern)

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(124) 'Read Status of All Relays

MSComm1.Output = Chr§(0)  'In ALL Relay Banks

(Controller will report back 26 ASCII Values from 0 to 255, Indicating the Status of all 26 Relay
Banks, Beginning with Bank 1. Convert Returned Values to Binary to See Actual Relay Pattern)

Sample Code: Reporting Mode

NOTE: USE OTHER RELAY CONTROL COMMANDS TO SET RELAYS TO THE DESIRED POW-
ERUP STATE BEFORE ISSUEING THIS COMMAND. FOR INSTANCE, IF YOU WANT ALL
RELAYS TO COME ON AT POWERUP, USE OTHER RELAY CONTROL COMMANDS TO ACTI-
VATE ALL RELAYS, THEN ISSUE THIS COMMAND. THE NEXT TIME POWER IS APPLIED TO
THE CONTROLLER, ALL RELAYS WILL AUTOMATICALLY ACTIVATE.

MSComm?1.Output = Chr$(254) 'Enter Command Mode
MSComm1.Output = Chr$(27) 'Turn On and Store Reporting Mode in EEPROM
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(28) 'Turn Off and Store Reporting Mode in EEPROM

(Controller will no-longer report back 85, commands that request data from the controller, such as
relay status, will still function correctly.)

Please Review Pages 10 and 11 to Better Understand how to Direct Commands to Different Relay Banks
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The ProXR Command Set

All Relays On/Off

254, 29 Turn All Relays On
254, 129, Bank Turn All Relays On in Bank

This command is used to activate all relays in a selected relay bank.

54, 30 Turn All Relays Off
254, 130, Bank Turn All Relays Off in Bank

This command is used to turn all relays off in a selected relay bank.

NOTE: A Bank Value of 0 applies this command to all relay banks.

Inverting Relays

254, 31 Invert All Relays
254, 131, Bank Invert All Relays in Bank

This command is used to Invert the status of all relays.
were on turn off, relays that were off turn on. For example:

Relays that

Original Relay
Pattern

Inverted Relay
Pattern

Reversing Relays

254, 32
254, 132, Bank

This command is used to reverse the current pattern of relays in a
given relay bank. For example:

Reverse All Relays
Reverse All Relays in Bank

Original Relay
Pattern

Reversed
Relay Pattern

Test 2-Way Communication

254, 33 Test 2-Way Communications with Controller

This command is used to test 2-Way communications between the PC
and the relay controller. This command does nothing except report
back an ASCII character code 85 when executed.

Reading the Currently Selected Relay Bank

254, 34 Report to User the Selected Relay Bank

This command queries the relay controller and reports back the relay
bank all commands are being sent to. The importance of relay bank
selection is discussed heavily on pages 10 and 11 of this manual. You
can redirect relay control commands to a different relay bank by send-
ing 254, 49, Bank discussed later in this manual.

Sample Code: All Relays On/Off

MSComm?1.Output = Chr$(254) 'Enter Command Mode
MSComm1.Output = Chr§(29) 'Activate All Relays in the Selected Relay Bank
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm?1.Output = Chr§(129) 'Activate All Relays

MSComm1.Output = Chr$(2)  'In Relay Bank 2

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

MSComm?1.Output = Chr$(254) 'Enter Command Mode
MSComm1.Output = Chr$(30) 'Deactivate All Relays in the Selected Relay Bank
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

MSComm?1.Output = Chr§(254) 'Enter Command Mode

MSComm1.Output = Chr$(130) 'Deactivate All Relays

MSComm1.Output = Chr$(2) 'In Relay Bank 2

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Sample Code: Inverting Relays

MSComm?1.Output = Chr$(254) 'Enter Command Mode
MSComm?1.Output = Chr§(31)  'Invert All Relays in the Selected Relay Bank
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr§(131) 'Invert All Relays

MSComm1.Output = Chr$(3)  'In Relay Bank 3

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Sample Code: Reversing Relays

MSComm?1.Output = Chr$(254) 'Enter Command Mode
MSComm1.Output = Chr$(32) 'Reverse All Relays in the Selected Relay Bank
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(132) 'Reverse All Relays

MSComm1.Output = Chr$(3) 'In Relay Bank 3

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Sample Code: Reversing Relays

MSComm?1.Output = Chr$(254) 'Enter Command Mode
MSComm?1.Output = Chr§(33)  'Test 2-Way Communications with Relay Controller Command
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Sample Code: Reading Selected Relay Bank

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(34) 'Report Selected Relay Bank to User

(Controller will report back ASCII Character Codes 0-26, indicating which relay bank commands will
be directed to)

Relay Refreshing Commands

254,25 Turn On Automatic Relay Refreshing
254,26 Turn Off Automatic Relay Refreshing
254,35 Store Relay Refreshing Mode
254,36 Report Back Stored Refresh Settings
254,37 Manually Refresh Relay Bank

Relay Refreshing is discussed heavily on pages 10 and 11, and are
considered some of the most important “foundation” concepts for taking
advantage of all the features the ProXR series controllers have to offer.
Please reference these pages for detailed explanation and examples.

Please Review Pages 10 and 11 to Better Understand how to Direct Commands to Different Relay Banks
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Set the Status of a Relay Bank

254, 40, RelayData Set the Status of Relays
254, 140, RelayData, Bank Set the Status of Relays in Bank

This command writes a byte of data directly to a relay bank. This al-
lows you to easily set the status of 8 relays at one time. RelayData is a
parameter value from 0-255. A value of 0 turns off all the relays. A
value of 255 turns on all the relays. Other values set the status of the
relays in the equivalent binary pattern of the RelayData parameter
value.

NOTE: A Bank Value of 0 applies this command to all relay banks.

Power Up Relay Status Configuration

254, 42
254, 142, Bank

This command stores the current status of the relays in a given bank
into memory. The next time power is applied to the controller, relays
will return to the stored on/off state. A bank value of 0 stores the pat-
tern of all relays in all 26 banks.

Store Power Up Default Status
Store Power Up Default Status in Bank

Read Power Up Relay Status Configuration

254, 43 Read Power Up Default Status
254, 143, Bank Read Power Up Default Status in Bank

This command reads the stored power-up default status of the relays in
a given bank. A bank value of 0 reports back 26 bytes of data, indicat-
ing the stored pattern of all 26 relay banks.

Changing Relay Banks

254, 49, Bank Direct Commands to Selected Relay Bank

This command is used to direct commands to a selected relay bank.
All subsequent commands will be sent to the selected relay bank. This
command only applies to commands values less than 100. Commands
in the 100+ value range allow you to specify a relay bank as part of the
command.

NOTE: Complete details on relay banking is described on Pages
10 and 11 of this manual.

Sample Code: Setting Relay Bank Status

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm?1.Output = Chr§(40) 'Set the Status of All Relays in the Selected Relay Bank
MSComm1.Output = Chr$(170) '0-255 Valid Range, Data is Written Directly to Relay Bank
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm?1.Output = Chr$(140) 'Set the Status of All Relays in the Selected Relay Bank
MSComm1.Output = Chr$(170) '0-255 Valid Range, Data is Written Directly to Relay Bank
MSComm1.Output = Chr$(1)  'In Relay Bank 1

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Sample Code: Relay Status on Power Up

MSComm?1.Output = Chr$(254) 'Enter Command Mode
MSComm1.Output = Chr$(42) 'Store Relay Settings in the Selected Relay Bank
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr§(142) 'Store Relay Settings

MSComm1.Output = Chr$(2)  'In Relay Bank 2

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Sample Code: Read Relay Status on Power Up
MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(43) 'Read Relay Settings in the Selected Relay Bank

(Controller will report back ASCII Character Codes 0-255, Convert to Binary to See Relay Pattern)

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm?1.Output = Chr§(143) 'Read Relay Settings

MSComm1.Output = Chr$(1)  'In Relay Bank 1

(Controller will report back ASCII Character Codes 0-255, Convert to Binary to See Relay Pattern)

Sample Code: Changing Relay Banks

MSComm?1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(49) 'Direct Relay Control Commands

MSComm1.Output = Chr$(2) ~ 'To Relay Bank 2

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

MSComm?1.Output = Chr$(254) 'Enter Command Mode
MSComm1.Output = Chr$(8)  'Activate Relay 0 on Bank 2 (Bank is Selected in Above Command)
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Helpful Routines and Safe

There are Two helpful Routines you may want to structure into
your program that helps handle serial communications. First,
the ClearBuffer routine can be called prior to sending each
command to the relay controller, helping ensure the serial
buffer is empty and the new command is not returning old data
to your program. This has been a problem for some custom-
ers, and it is easily avoided. While this is not always neces-
sary, it should be troubleshooting starting point if the controller
seems to be sending you invalid data.

Second, the GetData routine should be used to read data from
the controller. This simple routine waits for data to arrive in the
serial buffer. Once it arrives, it grabs the data, and stores the
value in the GetData variable.

Programming Practices

Clearing the Serial Buffer
Public Function ClearBuffer()

While MSComm1.InBufferCount > 0
DUMP = Asc(MSComm1.Input)
DoEvents

Wend

End Function

‘Read a Byte of Data from the Controller in VB

‘If there is data in the serial port

'Read Data Byte from the Serial Port

‘Service Other Windows Tasks (Very Important!!!)
‘Repeat the Check Again, Loop will Repeat until Empty

Reading a Byte of Data from the PC
Public Function GetData()
Do
DoEvents
Until MSComm1.InBufferCount > 0
GetData = ASC(MSComm1.Input)
End Function

‘Read a Byte of Data from the Controller in VB
‘Start a Continuous Loop

‘Service Other Windows Tasks (Very Important!!!)
‘Continue Loop Until a Byte of Data is Received
‘Read Data Byte from the Serial Port

Please Review Pages 10 and 11 to Better Understand how to Direct Commands to Different Relay Banks
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The ProXR Command Set: Watchdog, Keep Alive, and Server Reboot Applications

16 User-Programmable Timers

The ProXR Series controllers have 16 user-programmable timers.
Each independent timer can be assigned to any relay, and can be pro-
grammed to hold the relay in the On state, or to pulse the relay at the
end of the timer.

The ProXR timing features are ideally suited for Watchdog, Keep Alive,
and Server Reboot applications, as well as sprinkler systems, gate
openers, and day/night lighting applications.

Relay Timing Features support two modes of operation: Duration and
Pulse. Duration timing is ideally suited for keeping a light on overnight,
watering the lawn for a given period of time, or other applications where
a device should be activated for a period of time. Pulse timing mode is
designed specifically for server reboot applications, whereby, if the
timer is not reset periodically by your software, the timer will run out and
reboot your computer.

Interactive Timing Commands

The ProXR timing commands can be used by themselves, or in con-
junction with other commands, as building blocks to create some very
sophisticated timing applications. The timing command set covers
many aspects of relay activation/deactivation, making the ProXR series
ideally suited for a broad range of timing tasks.

Limitations

The ProXR series controllers do NOT have an integrated real-time
clock. NCD Devices are not typically stand-alone. They require com-
puter interaction with the controller. Time scheduling is possible, but it
would require a program to be written on the PC to handle the sched-
ule. The timing features are suitable for applications where you may
want a light to go on for 5 minutes, or you may want to keep a relay
alive to prevent a server from automatically rebooting. The ProXR se-
ries controllers are capable of processing timing commands as long as
255 hours, 255 minutes, and 255 seconds (4 Days, 19 Hours, 19 Min-
utes, and 15 Seconds) + Deviation.

Timing Accuracy

The Accuracy of the relay timers is largely dependant on how many
timers are in use, and how much communication you do with the con-
troller while the timing commands are processing.

When a timer is already active, and you engage another timer, the du-
ration of the previously set times may be increased by as much as one
full second. You can enable all timers simultaneously if you need more
accurate timing.

Best timing accuracy is achieved by setting up your timing commands
and leaving the controller alone during the timing operations. Each
time you communicate with the controller, you will slow down the timer
(lengthening the time period the timer is set for). The more you com-
municate with the controller, the more you will slow down all timers.
Timing accuracy tends to drift over time. This timing functions built into
this controller should NOT be used if timing accuracy is critical. The
timing feature are, however, very useful in applications where a little
timing drift is not a big concern.

Timing Calibration
Timing is generically recalibrated for 60 seconds using 8 timers. Our
test controller calibration value was 26,576. In other words, a calibra-
tion value of 26,576 equals 1 second when the controller is only proc-
essing timing tasks.

The calibration value was established on our prototype and may be off
by as much as 3% based on individual resonator, processor, and tem-
perature characteristics. Baud rate was set at 115.2K when this num-
ber was established. The calibration value may need to be changed for
other baud rates, but 115.2K baud is the best choice for calibration.

You can adjust the calibration value at any time, but the calibration
value can ONLY be stored while in setup mode. If you need to commu-
nicate frequently with the controller while the timing functions are ac-
tive, you will need to decrease the calibration value. Reasonably accu-
rate timing can be achieved with some experimentation.

It should also be stated that you can spend a week achieving perfect
calibration for your controller, and if you were to plug the calibration
number into a different controller, it will likely not be accurate.

In addition, the timing routines built into the firmware are huge. There
are so many factors that affect timing, that even a well calibrated con-
troller will not post consistent timing scores at all timing intervals. So
you should NEVER expect to find a calibration value that works under
every circumstance. It is not possible to achieve this level of accuracy
without a real time clock. So before you waste hours finding a timing
score for your controller that works perfectly at 10 seconds or 24 hours,
then you should be warned that this is not possible.

Getting Started with Simple Timers

While all the timers in the timing commands are pretty easy to use, sim-
ple timers are the easiest. Once you have sent a simple timer com-
mand, the timer automatically starts counting down. There are two
types of simple timers: Duration and Pulse

Simple Duration Timers

These timers activated a relay for a user specified period of time.
When the timer expires, the relay turns off. Here is an example send-
ing a simple duration timer command:

Hold Relay 0 On for 8 Hours, 10 Minutes, 15 Seconds using Simple Duration Timer 0:
MSComm1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(50) ‘Timer Setup Command
MSComm?1.Output = Chr$(50) 'Simple Duration Timer 0 Command
MSComm1.Output = Chr$(8) 'Hours (0-255)

MSComm1.Output = Chr$(10) ‘Minutes (0-255)
MSComm1.Output = Chr§(15) 'Seconds (0-255)
MSComm1.Output = Chr$(0) 'Relay (0-255)

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Hold Relay 1 On for 10 Seconds using Simple Duration Timer 1:
MSComm1.Output = Chr$(254) ‘Enter Command Mode

MSComm1.Output = Chr$(50) 'Timer Setup Command
MSComm1.Output = Chr$(51) ‘Simple Duration Timer 0 Command
MSComm1.Output = Chr§(0) "Hours (0-255)

MSComm1.Output = Chr$(0) 'Minutes (0-255)
MSComm1.Output = Chr$(10) ‘Seconds (0-255)
MSComm1.Output = Chr§(1) 'Relay (0-255)

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

When the above two commands have been sent. The heartbeat LED
on the controller will slow down. Both relays 0 and 1 will turn on. Relay
0 will turn off after 8 hours, 10 minutes, and 15 seconds. Relay 1 will
turn off after only 10 seconds. While the timers are running, you may
send other relay control commands. It is also possible to manually turn
off the relays while the timers are still running. In these cases, the tim-
ers will not appear to have any effect. You can also pause the timers
using other commands.

Keep in mind, you have 16 timers to work with. If you ever need this
many timers, it would be prudent to assign a different relay to each
timer. Assigning the same relay to 2 timers will cause the relay to turn
off when the first timer expires. The second timer will appear to have
no effect.

After the timers have expired, the heartbeat LED on the relay controller
will return to a steadily fast pace.

Also note that relays are assigned in numeric order of 0-255 when us-
ing the timing commands. Relay 0 is located on Bank 1, Relay 0. Re-
lay 8 is located on Bank 2, Relay 0. Relay 255 is located on bank 32,
Relay 7 (you will have to make use of the XR Expansion port to access
this relay).
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The ProXR Command Set: Watchdog, Keep Alive, and Server Reboot Applications

Server Reboot Pulse Timers

Pulse Timers

Pulse timers are slightly different than duration timers. When a pulse
timer is activated, the relay will not do anything until the timer has ex-
pired. Once expired, the relay will turn on for 1/4th of a second. This
quarter second pulse is designed specifically to reboot a computer by
connecting a relay directly to the RESET lines of a motherboard. While
this may be used for other applications, the intent of the pulse timer is
to reboot a computer should there be a lack of communication between
the computer and the relay controller (indicative of a system crash).
Below is a simple example of setting up a pulse timer.

Pulse Relay 0 after 15 Seconds using Simple Pulse Timer 0:
MSComm1.0utput = Chr§(254) 'Enter Command Mode

MSComm1.Output = Chr$(50) ‘Timer Setup Command
MSComm1.Output = Chr§(70) 'Simple Pulse Timer 0 Command
MSComm1.0utput = Chr§(0) 'Hours (0-255)
MSComm1.0utput = Chr$(0) 'Minutes (0-255)
MSComm1.Output = Chr§(15) 'Seconds (0-255)
MSComm1.0utput = Chr§(0) 'Relay (0-255)

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Pulse Relay 1 after 45 Seconds using Simple Pulse Timer 1:
MSComm1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr§(50) ‘Timer Setup Command
MSComm1.Output = Chr§(71) 'Simple Pulse Timer 0 Command
MSComm1.0utput = Chr§(0) 'Hours (0-255)
MSComm1.0utput = Chr§(0) ‘Minutes (0-255)
MSComm1.Output = Chr§(45) ‘Seconds (0-255)
MSComm1.0utput = Chr§(1) 'Relay (0-255)

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

In the examples above, Relay 0 will pulse after 15 seconds and Relay 1
will pulse after 45 seconds.

Mixing Duration and Pulse Timers

You can mix duration and pulse timers as your application requires, in
any combination. Care should be taken not to mix timers. For exam-
ple, on the previous page, we utilized timers 0 and 1 using the com-
mands 50 and 51. On this page, we utilized timers 0 and 1 using the
commands 70 and 71. The commands 50 and 70 both use timer 0.

Likewise, the commands 51 and 71 use timer 1. Here is a simple over-
lap map that will help you keep track of what commands address spe-
cific timers. The table below shows the beginning command bytes:

Timer Duration Pulse Duration Pulse
Number Timer Timer Timer* Timer*
0 254, 50, 50 254,50, 70 254, 50, 90 254, 50,110
1 254, 50, 51 254,50, 71 254, 50, 91 254, 50,111
2 254, 50, 52 254, 50,72 254, 50,92 254, 50,112
3 254, 50, 53 254,50,73 254, 50,93 254, 50,113
4 254, 50, 54 254,50, 74 254, 50, 94 254, 50,114
5 254, 50, 55 254,50, 75 254, 50, 95 254, 50,115
6 254, 50, 56 254,50, 76 254, 50, 96 254, 50,116
7 254, 50, 57 254,50, 77 254, 50, 97 254, 50,117
8 254, 50, 58 254, 50,78 254, 50, 98 254, 50,118
9 254, 50, 59 254,50, 79 254, 50, 99 254, 50,119
10 254, 50, 60 254, 50, 80 254, 50,100 254, 50,120
11 254, 50, 61 254, 50, 81 254, 50,101 254, 50,121
12 254, 50, 62 254, 50, 82 254, 50,102 254, 50,122
13 254, 50, 63 254, 50, 83 254, 50,103 254, 50,123
14 254, 50, 64 254, 50, 84 254, 50, 104 254, 50,124
15 254, 50, 65 254, 50, 85 254, 50,105 254, 50,125

*These timers do not automatically activate, they must be started using
a different command. More on this a little later in the manual.

Server Reboot Methodology

You can call it a watchdog timer, a keep-alive timer, or a server reboot
timer. They can all mean about the same thing, as their goals are basi-
cally the same. The idea is simple: If the computer crashes, the com-
puter cannot reset the timer built into the ProXR controller, so the con-
troller reboots the computer. Implementation is not too difficult.

Implementing a Server Reboot Strategy for a Single Computer

A Server reboot system can work many ways. One possible strategy is
a system whereby a server would boot up with a ProXR relay controller
attached to the serial port. The relay controller would also be con-
nected to the reset lines of server motherboard. As part of the startup
items, a program would be launched to activate the pulse timer function
for a period of 10 minutes (for example). The relay would do nothing
since a pulse timer is used. Using this strategy, the relay controller
would reboot the computer if communications is lost between the server
and the relay controller. Once the timer in the relay controller has ex-
pired, it can only be restarted when the computer boots up normally.
The monitoring program could be exited at any time. In which case, all
timers would be cleared to prevent rebooting the computer.

Implementing a Server Reboot Strategy in a Network

The strategy above could be implemented on a single computer with an
enhanced version of the software. The relay controller could be tied
into the reset lines on the other computers as well. The program could
be enhanced to “ping” other computers on the network. If one of them
should fail to respond to your “ping”, a command could be sent to re-
boot the computer that failed to respond. In this case, one computer (a
main server) is protected, as well as all other computers on the net-
work. The main server is acting as the watchdog for all the other com-
puters on the network. The relay controller itself is acting as the watch-
dog for the main server computer.

While there are many other strategies that could be easily imple-
mented, these strategies could perhaps serve as building blocks to
greater, more powerful and sophisticated watchdog monitoring applica-
tions.
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Advanced Timer Commands

More timer Commands?

To this point, we have discussed simple timers. These timers begin
operation as soon as the command is received. This makes them easy
to use, but also imposes a few restrictions in that timers cannot be syn-
chronized perfectly with each other. So we decided to provide our us-
ers with a command set that allows you to define the times without initi-
ating the timer. Instead, the timing data for all 16 timers are stored in
temporary memory until they are initiated. The following commands
store timing data, but do not trigger the countdown. You will use a dif-
ferent command to control which timers are counting down and which
timers are “stalled”.

Setup a Pulse Timer on Relay 0 for 15 Seconds using Timer 0:
MSComm1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(50) "Timer Setup Command
MSComm1.Output = Chr$(110) 'Pulse Timer 0 Setup Command
MSComm1.Output = Chr$(0) ‘Hours (0-255)
MSComm1.Output = Chr$(0) ‘Minutes (0-255)
MSComm1.Output = Chr$(15) ‘Seconds (0-255)
MSComm1.Output = Chr$(0) 'Relay (0-255)

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Setup a Duration Timer on Relay 1 for 35 Seconds using Timer 1:
MSComm1.Output = Chr$(254) 'Enter Command Mode
MSComm1.Output = Chr$(50) ‘Timer Setup Command

1

(5
MSComm1.Output = Chr$(91) ‘Duration Timer 1 Setup Command
MSComm1.Output = Chr$(0) ‘Hours (0-255)
MSComm1.Output = Chr$(0) 'Minutes (0-255)
MSComm1.Output = Chr§(35) ‘Seconds (0-255)
MSComm1.Output = Chr$(1) 'Relay (0-255)

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

In the examples above, two timers will be setup, but they will not start
counting down until they are activated. Timers are activated using a
separate command:

Begin Countdown of Timers 0 and 1:
LSB=3 “1+2=3 1isfor Timer0, 2 s for Timer 2, See Table Below
MSB =0 ‘Keep all other timers off
MSComm1.Output = Chr$(254)
MSComm1.Output = Chr$(50)
MSComm1.Output = Chr$(131)

'Enter Command Mode

‘Timer Setup Command

‘Control Active and Halted Timers Command
MSComm1.Output = Chr$(LSB) '16-Bit Value, Least Significant Byte
MSComm?1.Output = Chr$(MSB) '16-Bit Value, Most Significant Byte

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

If you understand how binary works, this is a pretty simple command.
A 16 bit value is used to control which timers are active and which tim-
ers are halted. Each of the 16 bits identifies with each of the 16 timers.
A binary 0 in any bit location indicates the timer is off while a binary 1 in
any bit location indicates the timer is on. If you are not familiar with
binary, here is a crash course:

16 Timers have 16 Bits, but we have to divide these into two 8-Bit val-
ues to communicate these data via a serial port. We call these two
different bytes LSB for Least Significant Byte and MSB for Most Signifi-
cant Byte. Follow the section below to figure LSB and MSB Values:

Timer 8 has a value of 1 on the MSB
Timer 9 has a value of 2 on the MSB
Timer 10 has a value of 4 on the MSB
Timer 11 has a value of 8 on the MSB
Timer 12 has a value of 16 on the MSB
Timer 5 has a value of 32 on the LSB  Timer 13 has a value of 32 on the MSB
Timer 6 has a value of 64 on the LSB  Timer 14 has a value of 64 on the MSB
Timer 7 has a value of 128 on the LSB Timer 15 has a value of 128 on the MSB

Timer 0 has a value of 1 on the LSB
Timer 1 has a value of 2 on the LSB
Timer 2 has a value of 4 on the LSB
Timer 3 has a value of 8 on the LSB
Timer 4 has a value of 16 on the LSB

To Turn On timers, add up the LSB and MSB Values. For example:
To turn on timers 0, 1, 2, and 3we add up 1, 2, 4, and 8.
So the LSB = 15.

To turn on timers 10, 12, 14, and 15, we add up 4, 16, 64, and 128.
So the MSB = 212.

After you send the LSB and MSB timer data to the controller, the se-
lected timers will be activated. All other timers will be halted.

Timer Query

The Timer Query command is used to view the current status of any
timer. All timers are countdown in nature. Timer Query allows you to
see how much time remains before the timer expires. The example
below illustrates the use the Timer Query command:

MSComm1.Output = Chr$(254) 'Enter Command Mode
MSComm1.Output = Chr$(50) 'Timer Setup Command
MSComm?1.Output = Chr§(130) 'Issue Timer Query Command
MSComm1.Output = Chr$(0) ‘Select a Timer to Query (0-15)

The first byte sent back to the PC will contain the number of hours left on the selected timer.

The second byte sent back to the PC will contain the number of minutes left on the selected timer.
The third byte sent back to the PC will contain the number of seconds left on the selected timer.
The fourth byte sent back to the PC will contain the relay number the timer applies to (0-255).

Setting the Timer Calibration Value

As discussed earlier in the manual, you can calibrate the timer at any
time. If the controller is in Configuration mode (all dip switches off),
calibration data will be stored when this command is issued. Other-
wise, the calibration value will be changed, but settings will be lost
when power is cycled.

Calibrator = 26576

LSB = (Calibrator And 255)

MSB = (Calibrator And 65280) / 256
MSComm1.Output = Chr$(254)
MSComm1.Output = Chr$(50)
MSComm?1.Output = Chr$(132)

‘26575 Counts Equals 1 Second

‘Compute the LSB Value of the Calibrator

‘Compute the MSB Value of the Calibrator

'Enter Command Mode

‘Timer Setup Command

'Issue the Set Calibrator Command
MSComm?1.Output = Chr$(LSB) 'Send Calibrator LSB Value (0-255)
MSComm?1.Output = Chr$(MSB) 'Send Calibrator MSB Value (0-255)

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Reading the Timer Calibration Value

You may also read the calibration value stored in the controller by issu-
ing the Calibrator Read command. This command returns two bytes of
data to the user.

MSComm1.Output = Chr§(254)
MSComm1.Output = Chr$(50) "Timer Setup Command

MSComm1.Output = Chr$(133) 'Issue the Set Calibrator Command

The first byte sent back to the PC will contain the Timer Calibrator LSB Value

The second byte sent back to the PC will contain the Timer Calibrator MSB Value

Calibrator = (LSB + (MSB * 256)) ‘This math function “rebuilds” the calibration value

‘Enter Command Mode

Activating Calibrator Markers

Time calibrator markers are used to help calibrate the timer. When the
calibrator markers have been activated, the controller will send our AS-
Cll character code 90 at the beginning of any timing event. ASCII char-
acter code 91 will be sent at the end of any timing event. The time
measured between the receiving 90 and 91 is used to help the user set
the calibration value. These markers may prove useful if you need your
PC to know when a timing even has occurred.

MSComm1.Output = Chr$(254)
MSComm1.Output = Chr§(50) ‘Timer Setup Command

MSComm?1.Output = Chr$(134) 'Issue the Set Calibrator Command

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

'Enter Command Mode

Deactivating Calibrator Markers

This command turns off the calibration markers described above.
MSComm1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(50) 'Timer Setup Command

MSComm1.Output = Chr$(135) 'Issue the Set Calibrator Command

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)
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Advanced Configuration Commands

Fighting Electromagnetic Interference (EMI)

Any relay controller has to consider EMI as a possible mechanism that
can cause serious interference with normal operation. In extreme
cases, EMI can cause the relays in a given relay bank to turn off, or
even reboot the ProXR processor. We have taken several steps to
help reduce EMI absorption on the logic side of the controller. How-
ever, there are some conditions that MAY still exist whereby EMI will
cause all relays on a given bank to turn off.

When relay status information is sent from the controller to the relay
bank, data is normally sent only one time. But the possibility does exist
that the relay is turning on a device that generates a tremendous
amount of EMI. Most of these kinds of devices, such as large DC mo-
tors, generate most of their EMI when power is first applied. During this
time (the initial startup of the motor), huge amounts of EMI must be
absorbed by the relays and inducted back onto the logic of the control-
ler. It is during this time the controller becomes the most vulnerable to
EMI absorption.

It is for this reason we have introduced the Repetitions (Reps) com-
mand. The Reps command is used to tell the controller to send relay
control data Repeatedly to the relay banks. The theory is that motor
will be fighting to turn on, generating EMI that can clear the relay logic
circuits...but the controller can now fight back by telling the relay bank
to go back on again.

Reps has been introduced as an experimental command, in hopes that
we would have a solution for this problem should it ever arise for our
customers. We would greatly appreciate any feedback our customers
would be willing to provide on the usefulness of the Reps command.
The value specified by the Reps command controls how many times
relay status data is sent to the Relay control chips. Normally, Reps is
set to a value of 1. But if you experience relays that turn themselves off
when activated, try changing the Reps value to any number from 2 to
255 and see what happens. It takes more than a second to process
each relay control command when Reps is set to 255.

Note: If the controller is in configuration mode, the Reps value will be
stored in Non-Volatile EEPROM. Otherwise, the Reps value will be lost
any time the controller is power cycled.

Set the Reps Value
MSComm1.Output = Chr$(254)
MSComm1.Output = Chr$(50)
MSComm1.Output = Chr$(137) ‘Set the Reps Value

MSComm1.Output = Chr$(128) 'Reps(1-255) How Many Times Relays are Refreshed
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

'Enter Command Mode
‘Timer and Setup Commands

This command reports back to the user the current Reps value.

Read the Reps Value
MSComm1.Output = Chr§(254)
MSComm1.Output = Chr$(50) "Timer and Setup Commands
MSComm1.Output = Chr$(136) 'Read the Reps Value Command
The Controller will Report Back the Current Reps Value

'Enter Command Mode

Safe Parameters

Another “just-in-case” feature we have included in the ProXR firmware
is a command that sets all the key variables inside the controller to Safe
Parameters. If for some reason, the controller does not seem be func-
tioning properly, or it appears you have lost communication, try sending
this command and see if it recovers. We have never needed this com-
mand, but just in case it proves to be useful under highly unusual cir-
cumstances...we thought we would throw it in anyway.

Recovery Attempt to Safe Parameters

MSComm1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr$(50) "Timer and Setup Commands

MSComm1.Output = Chr$(147) 'Setup Safe Parameters

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Setting the Character Delay Value

The Character Delay value determines the spacing between data bytes
sent from the controller back to your PC. By default, CDEL is set to 35,
which is known to be a conservatively safe value. The minimum allows
CDEL value is 3 (we have not seen a PC that can handle this setting).
If you want to boost performance, set the CDEL lower. A value of 7-10
should provide greatly improved communication speed.

Note:  This command stores the CDEL value into Non-Volatile
EEPROM while in configuration mode only. The CDEL value will have
no effect in configuration mode (CDEL is ALWAYS 35 in configuration
mode to ensure safe communications). This command is only proc-
essed in configuration mode, it is ignored in runtime mode. In runtime
mode, you will receive ASCII character code 85 if this command is is-
sued.

MSComm1.Output = Chr$(254)
MSComm1.Output = Chr$(50)
MSComm1.Output = Chr$(139) ‘Set the CDEL Value of the Controller in Runtime Mode
MSComm1.Output = Chr$(10) 'Improve Communication Speed in Runtime Mode
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

'Enter Command Mode
"Timer and Setup Commands

Reading the Character Delay Value
This command reads the stored character delay value from the control-
ler. This command returns a value from 3 to 255.

MSComm1.Output = Chr§(254)
MSComm1.Output = Chr$(50) "Timer Setup Command

MSComm?1.Output = Chr§(138) 'Read the CDEL Value from the Controller Command
The controller will report back a byte of data from 3 to 255 indicating the Character Delay value.

‘Enter Command Mode

Setting the Attached Banks Value

The ProXR series controllers are shipped as though the customer has
256 relays attached. This allows the controller to be instantly compati-
ble with several XR expansion boards, right out of the box. However,
you can gain a performance increase by setting the Attached Banks
value to the actual number of relays you are using. If you are using a
16 Relay ProXR controller, and you reduce the Attached Banks value to
2, relay control operations will be processed 16 times faster. If you
have a 32 relay controller and you reduce the Attached Banks value to
4, relay control operations will be processed 8 times faster. To deter-
mine the appropriate Attached Banks value, divide the number of total
relays you will be using by 8. Valid attached bank values are 1 to 32.

Warning: It is not possible to control relays beyond the Attached Value.
Extra relays will appear to mirror previous banks and will not be directly
controllable. If you experience any problems communicating to extra
relay banks, the Attached Banks value should be checked. This Com-
mand ONLY Works in Configuration Mode.

MSComm1.Output = Chr$(254)
MSComm1.Output = Chr§(50)
MSComm1.Output = Chr$(141) 'Set Attached Banks Command

MSComm1.Output = Chr$(4) 'Controller Processes 4 Banks of 8 Relays (32 Relays)
(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

'Enter Command Mode
'Timer and Setup Commands

Reading the Attached Banks Value

This command reports back a value from 1 to 32, indicating how many
relays are attached to the relay controller. Note that this number is al-
ways set by the user. By default, this command return a value of 32.
You can gain a performance increase by reducing the Attached Banks
value. See Above: Setting the Attached Banks Value

MSComm1.Output = Chr$(254)
MSComm1.Output = Chr$(50) ‘Timer and Setup Commands

MSComm?1.Output = Chr$(140) 'Read the Aftached Banks Value

This Command Reports Back a Value of 1 to 32, Indicating the Number of Relay Banks Attached to
the ProXR Series controller. By default, this command will report back 32.

'Enter Command Mode
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Advanced Configuration Commands

Setting the Test Cycle Value

When the ProXR series controllers are powered up in Configuration
mode (all dip switches in the off position), the first instruction the con-
troller processes is a function that tests all the on board relays. By de-
fault, the ProXR controller will test 4 banks of relays, which is the maxi-
mum number of relays that we currently product on a single circuit
board. If you have a controller with fewer relays, you will speed up the
test cycle by setting the controller to the actual number of relay banks
on your ProXR controller. Valid Test Cycle values range from 0 to 32,
allowing the controller to test all 256 relays (32 banks of 8). A Test Cy-
cle value of 0 turns off automatic relay testing in configuration mode.
Since this is a relatively harmless setting, this command works in
both configuration and runtime modes.

Warning: We strongly encourage customers NOT to use configuration
mode for daily use. As a reminder that the controller is in configuration
mode, we recommend leaving the Test Cycle value to 1 or more.
When the controller is in configuration mode, internal memory is not
protected, and is fully changeable at any time. Runtime mode (and dip
switch setting other than all switches in the off position) protects internal
memory from accidental modification.

Warning: The ProXR controller will appear to lock up if the Test Cycle
value is set greater than the total number of available relay banks.
Rest assured, the controller has NOT locked up, it is testing extended
banks. Leave the controller on for several seconds and the heartbeat
LED will begin flashing.

MSComm1.Output = Chr$(254) 'Enter Command Mode

MSComm1.Output = Chr§(50) ‘Timer and Setup Commands

MSComm1.Output = Chr$(146) ‘Set the Test Cycle Value

MSComm1.Output = Chr$(4) 'Controller Tests 4 Banks of 8 Relays (32 Relays)

(When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Reading the Test Cycle Value

This command reports back a value from 0 to 32, indicating how many
relays are tested when the controller is powered up in configuration
mode (all dip switches in the off position). Note that this number is al-
ways set by the user. By default, this command return a value of 4.
You can gain a performance increase by reducing the Test Cycle
Banks value. See Above: Setting the Test Cycle Banks Value

MSComm1.Output = Chr§(254) 'Enter Command Mode
MSComm1.Output = Chr$(50) ‘Timer and Setup Commands
MSComm1.Output = Chr$(145) 'Read the Attached Banks Value

This Command Reports Back a Value of 0 to 32, Indicating the Number of Relay Banks Tested
when the ProXR Series controller is in configuration mode. By default, this command will report
back 4.

Restoring Factory Default Settings

This command operates in configuration mode only (all dip switches in
the off position). This command restores many internal parameters to
the factory default settings. See below for a detailed list:

E3C Device Number is Set to 0

Auto Refresh is Activated

Default Timing is Set to 26,576

Relay Command Repetitions is Set to 1
Character Delay is Set to 35

Reporting Mode is Turned On
Attached Relay Banks is Set to 32

MSComm1.Output = Chr$(254) 'Enter Command Mode
MSComm1.Output = Chr§(50) ‘Timer and Setup Commands
MSComm1.Output = Chr$(144) 'Restore Factory Default Settings

When Reporting Mode is ON, controller will send ASCII Code 85 to Acknowledge this command)

Command Set Conclusion

This concludes the user command set for the ProXR series controllers.
The processor core is 97% full of code. This is our largest relay control
core we have ever developed. Should you discover any bugs, please
do not hesitate to contact Ryan Sheldon ryan@controlanything.com.
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Installing and Running the ProXR Software
For your convenience, we have developed software that will test all the
functions the ProXR series controllers have to offer. This application is
available for free download from our web site at www.controlanything.
com. This program was developed using Visual Basic 6 Professional

on a Windows XP Professional computer.

The compatibility wi

XR Graphical User Interface (GUI)

th XP

Home and other versions of Windows have NOT been tested. If you
experience installation problems, please be aware that we may not be
able to help. The installation is created by Visual Basic, we did not de-
velop the install program. It should also be stated that the GUI is NOT

required to use ProXR series controllers.

While it is convenient and

can help you change controller settings and configurations quickly, it is
in no way critical to the operation of a ProXR controller. Keep in mind,
ProXR controllers are simple devices that simply wait for your com-

mands.

ProXR controllers do not care what is generating the com-

mands, only that the data is valid. We have fully documented the com-
mand set to this point. Weather you choose to use our GUI or develop
your own, we have provided all the necessary information for you to get
started. The next few pages will document our GUI to help get you

better acquainted.

Select a Relay Bank to Control using this Slider, All Relay Control
Commands will be Directed to the Selected Relay Bank. Setting this
Slider to 0 will send your relay control commands to ALL Relay Banks.

Read the Status of All Relays. Status

The E3C Command Set allows you control up to 256
different NCD Devices on a Single Serial Port.
These commands are used to control which devices

will be Displayed in the Current Relay
Sgt the Status of Individual lrelays Bank Memory section. will Respond to and ignore your commands.
using these buttons. Keep in mind,
Banks are used to speak to groups of l\
8 relays, but it is possible to send
commands to all relays as well. & ProXR &ample Software for Visual Basic 6 COM 1 115200,n,8,1 I \ WWW.CONTROLANYTHING.COMI =Joed
Select a Relyu Bank to Control E3C Device Networking
j J j 1 Select an E3C Device Mumber
Tum Individual Relay On/Off U >l o
urn indrvicual Hetay B Read E3C Device Mumber fram Controller
Fielay 1~ Relay 2~ Fielay 3— - Relay 4 Relay 5 Fielay 5 Relay 7 Fielay 8 Enable Selected Device
Grr || orr || orF || orr || orr || ore || oFF || oFF EretilSEEetEd DereluN Y
i i Enable &ll Devices
Read the Status of Individual Relays Disable &l Devices
in a Selected Bank by Clicking Here. Read Status of Relays Riead Status of All Relays e Filay Bark Moy
~ Relay 1 Relay 2~ Relay 3 Relay 4 Relay 5 Relay B~ Relay 7 Relay 8 1: :00000000 17 0:00000000
T 2 0.00000000 18 0:00000000
OFF | OFF | OFF | OFF |OFF | OFF | OFF | OFF % 000000000 19 000000000
Reporting Mode sends an ASCII Character Resd | Resd | Fead | FResd | Fesd | Pead | Read | Read | DODA000 203 (:D0000000
Code 85 Back to the PC after the Command = Hode 00000000 21: (:00000000
has Processed. We STRONGLY recommend 00000000 22 0:00000
N _ " Reporting Mode sends OFF
using Reporting Mode and 2-Way communica- g after every command 3°f“e Alternatg Commands for 00000000 23 (:00000000
fion with ProXR Series controllers. pioper operation of this| QUiCkly Changing Relay Status: Ernpty Serial Buffer | & 0:00000000 24; 000000000
5 0,00000000 25 0:00000000

‘ Activates All Relays in the Selected Bank.

‘ Turns All Relays in the Selected Bank Off.

‘ Sets Relay Status in Binary Patterns

This program automatically determines the
communication baud rate when the controller
is properly connected to a serial port. You
can manually change baud rates at any time.

from 0 to 255 instead.

These commands allow you to activate/

deactivate relays using their numeric value
instead of using the Bank and Relay number- L}
ing system. Relays are address by values

ture from 2006 onward.

This Button Reads Device Identification Data
from the Controller, this is a new feature that
will be supported in all products we manufac-

bt

This window shows the status of all relays at

one time. You may need to manually

refresh this window, not all commands will

automatically update.

Extended Relay Control Commands
Inverfstatus of

W 4l Relays Off

Rhgnnmn

Bl Status of All Relays at Once

1

Baud Rate Select
(" 2400 8 DataBits

¢~ 400 1 StopBit
Nao Parity

L g 300 ey

13200
" 38400
" 57600
+ 115200

COM 1

Set the Status of Aelays by Mumber

s
Al

Test 2wap
il Relays On ‘ Al Relays Felay Pattern Communication
FRielays that are Fielay On/Off oL}
j on turm off. Pattern is Reversed,
Relaps that are Relay 12345672
off tum on, status is coppied to Attempt
Relay 87654321 Recogery

Store Curtent Flelay Settings s Powsrup Default

Store Cunent Relay Patterm as Powerup Defar

Get Stored Pawenup Defaull Relay Patem / ‘

Use the Slider on the Top of this Page to Select a Refay Startup
Bank to Store. Select 0 to Store All Relay Bank Pattgrs, On
Powerup, Relays Wil Activate According to Stored Helay
Pattern. Reading the Stored Settings will appear in AED an the
Right in the Relay Memory Section of this page.

ﬁ [ ] TumOff Relay
| =] Tum0nFielay
ﬂ [ -] OneRelawn

10: 0: 00000000
11: 0:00000000
12 0:00000000
13 0:00000000
14: 0:00000000
15: 0:00000000 31: 0:00000000
16: 0:00000000 32 0:00000000

26: [:00000000
27: [:00000000
28: 0:00000000
29: 0:00000000
30: 0:00000000

[Citems in Fed Show Power Up Defaul Stafus of Releys |
Setup Made Commands Program the E3C device number, ProXR
20 Frogram E 3T must be in configuration mode for this

Device #

command to work.

Al

e T el ||

Turn off all DIP switches and power cycle the controller

Manual and Automatic Refreshing are very
powerful commands. Turn off automatic
refreshing, use all the regular relay control
commands to alter the memory of the
ProXR controller. The relays will NOT
responds when automatic refreshing is off.
Once you have set the status of all memory
banks, you can manually refresh the relays.
This allows you to easily control the status

Store Relay Refrash Settings as
Power-Up Default Setting

Manually Refresh Al
Relay Banks

Automaticaly Fiefiesh Rielays [When OFF, you can alter "
Iv memary, then manuall refresh all relays at one time.
When ON, Relays are Automatically Lpdated)

ank Specified Commands | Fielay Timer Commands |

tdvanced Feature Seftings | f Timer Calibration |

|_rRead Devics denificalinData | p1: 02 EAR: vE| L Dam&/mmha,. =47 ofall relays at one time.
I 1
Just in case things go wrong...see ‘ See page 21. ‘ ‘ See page 22. ‘
if this command will make them

right again...

‘ See page 24. ‘ ‘ See page 23. |
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Sending Commands Directly to a Relay Bank

The commands on this window are used to address a specific relay
bank. They may not look different than some of the other commands
you have seen, but there is a distinctive difference in how they commu-
nicated relay control data to the controller.

Up until this point, you would use a separate command to specify a
relay bank. All subsequent relay control commands will be directed to
the bank. This method separates “Bank Specification” and relay control
commands from each other. Meaning you use a command to specify a
relay bank, you use another command for relay control.

The commands in this GUI specify a relay bank as part of the com-
mand. These commands should be considered more reliable because
they will function properly if the controller has been power cycled. But
they are slightly slower to process. Each command below transmits the
Bank as a part of the command, ensuring commands are always di-
rected to the correct relay.

Unlike the Bank Selector on the Previous page, this slider does
NOT send any data to the controller. Instead, every button on
this page reads this slider and sends out the slider setting as part
of the command structure. This is slightly slower, but there is no
chance of accidentally activating the wrong relay because of a
power failure to the ProXR controller.

[3 The Commands on this Paje Allow you to Specify the Relay Bank AND Command at the Same Time E]@
Ecteatslhisloy)barklolCaitel \ 1 Stare Current Relay Settings as Powerup Default
ﬂ g j Stors Current Flelay Pattern as Powerup Default ‘

Turn Individual Relay On/OFf
Relay 1 Relay 2— - Relay 3— - Relay 4~ Relay 5— - Relay 6~ Relay 7~ Relay &

Use the Slider an the Top of this Page to Select a Relay Startup
aFF aFF o OFF OFF OFF aFF o Bank to Stare. Select [ 1o Stors All Fielay Bank Patters, On
Paowerup. Relays 'Wwill Activate Accarding to Stored Relay

Pattem. Reading the Stored Settings will appear in RED on the
Read Status of Relaps Read Status of All Relays

Right in the: Relay Memory Section of this page.
Relap 1 Relsy2  Relay3  FAelayd | AelayS  Aelay6 | Aelay 7 Aelap 8 |

Get Stored Powerup Default Relay Pattern ‘

Al Relays Off All Relays On

2920 | 292 922 990 999 209 | 292 | 99?

Rlays that ars on tur off. Rslays that ars off
Read | Pesd | Fssd | Read | Pesd | Resd | Resd | Rsad | I"ﬂ';ﬁ;ﬁ“’ oy e EEILEHEL FELPL I

SEIEpel Ui elitires 0 Reverse On/0f | Relay On/0f Pattern is Reversed, Relap 12345678 status is
Al | Relay Pattem | Soppied to Relay 87654321

The Cormands on this page send BANK information along with the relay control command, saving you the step of setting a relay bank
prior to issuing a relay contral comrmand. This is also an excellent software safety precaution to ensure all relay control commands are
akways routed to the proper relay bank. Femember. a Bank is always a group of 8 relays. This version of firmware supports 26 Banks

(Allowing you to control a total of 208 relays from a single contraller. Add banks of relays to vour controller using the ¥R Expansion Port,
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Timer Commands

This GUI demonstrates the powerful timing commands the ProXR se-
ries controllers have to offer. The ProXR series controllers have 16
timers, ideal for watchdog, keep alive, and server reboot timing applica-
tions. ProXR controllers are also an ideal choice for duration timing
applications, such as activating a light for 8 hours, or watering a lawn
for 30 minutes. Additional timer commands allow you to monitor the
current time remaining on each of the 16 timers, as well as halt/start
timers in any order. The commands on this GUI have been enhanced
with three white boxes that allow you to see what commands are actu-
ally being sent to the controller.

See the data sent to the ProXR Controller in this box. ‘
\
\ M X]

Timer: The Pri<R Series Controllers have 16 Timers, pou can assign a relay to
j lII each timer, and you can still control the device vik the serial port. Use this
shider to select the timer you would like to use for Bis timing operation.

j [0 Setthe Hours of the timer here

j [0 ] Setthe Minutes of the timer here
il
L

Server Reboat Pulse Timer |

‘ Step 1: Choose a Timer, there are 16 Available

\ﬁ\Backgmund Timers

Twmg and Examples
ER: 4
\%ﬂ
MING JJ
Qiﬂj
RELAY JJ

'
Activate Relay for Duration of Timer ]

‘ Step 2: How Many Hours till Timer Expires

‘ Step 3: How Many Minutes till Timer Expires

‘ Step 4: How Many Seconds ill Timer Expires

ICommand Sent to Controller:

WAYAYEYAVeS

‘ Step 5: Which Relay will this Timer Control

Set the Seconds of the timer here.

The timer can be applied to any of 256 relays, Set the relay you would like this

Step 6: Activate the Timer as a Duration or a timer to be tied to using this slider

Pulse Timer. Duration timers keep a relay on
throughout the time cycle. Pulse timer pulse a

relay for 1/4 of a second at the end of the time
cycle (designed for server reboot applications).

T ien this button is pressed, the

selected relay will be activated The
relay will turn off when the timer

“éhen this button is pressed, the: timer wil
beagin the count-down cycle. At the end of
the count down, the selected 1elay wil be

activated for 144 of a Second, which i
perfect for server reboot applications.

Expires,

These commands do the exact same thing as
above, except they are used to store the timer
setup information ONLY. Timers are NOT
automatically triggered when these commands
are used.

Timer Component Functions

sending the timing parameters in the commands shown below;

\fmTIMEH ﬂJ j II'
HOURS jJ j II'

MING: 4 J j II'

‘ i |

AN 1 |

Irthese examples, you can set all the timers you need to, then trigger the timers in any order or at any time,  Triggering has been separated from

<
Timer Calibration and Test Examples 4 |

You can calibrate the accuracy of the timer with
this button. See page 23 for more details.

Triggering Timers

Once you have setup timers into the contrallers memany, you can
trigger the timers in any combination and in any arder using the
interface below. Simply select the timers pou would like to trigger
and click the "Trigger Selected Timers" button below.

[ TierD [ Timerd [ TimerB [~ Timeri2 @
[~ Timer 1 [~ Timer 5 [~ Timer 3 I~ Timer13
[~ Timer 2 [~ Timer & [~ Timer10 [~ Timer14
I Timer 3 I~ Timer 7 I~ Timer11 [~ Timer15

NOTE: Selected Timers wil be

Trigger/Halt Selectzd Timers

This interface allows you to Start or Halt ANY of
the timers at any time. This is ideal if you want to
cancel a timer event. Click the check boxes for
the timers you would like active...all others will be
halted. Then click the “Trigger/Halt Selected
Timers” button.

Started, Unselected Timers will

Write a5 W Query (Command Sent to Controller.
Duration P ‘”[ETES Selected

NOTE: Click the Query Selected Tyéhutlun ahove several b\es while a timing operation

be Halted

Command Sent to Controller

Select All Select None |

in process to see the timer count down

\

| See the data sent to the ProXR Controller in this box. ‘

You can Query any of the 16 timers to see how
much time is remaining. The sliders will be
adjusted every time this button is pushed when
an active timer is queried.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Advanced Timer Calibration Features Test

This GUI serves the purpose of demonstrating how the timers can be
used in watchdog, keep alive, and server reboot timing applications.
These commands are self explanatory for the most part.

Assigns 16 Timers to 16 Relays...watch
them count down 1 second at a time....

—=

WWW.CONTROLANYTHING.COM

[B]f=1/ ]

Test 1-Demo All 16 timers Activating the First 16 Relays, Deactivating 1 automatically every second, |

3 Advanced Timing Functions

Demonstrates how the controller is capable of handling
timing and RS-232 commands at the same time.

/'Test 2 - Demo 8 timers Activating Bank 2 Relays, Deactivating 1 automatically every second while Handling Serial Communications: |

Testd STEP1 KEEP ALIVE TEST STEP 2 KEEP ALIVE TEST STEP 3

Keep Alive Timer...You have to Keep Pressing this Button to Keep the
Relay Alive. .otherwise, it mes out in 5 seconds.

Progiam Relay 1 5ot is On when
Power is Applied to the Baard

Unprogram [Clear]
Startup Status of Relay 1

Follow these instructions to demonstrate the implemen-
tation of a simple Keep Alive timer.

NOTE: “When the controller is powered, relap T will come on and stay on. When you click on step 2. the timer will be started, and if the
P timer v fals [after 5 seconds] the relay wil tum off. In other words. the anly time the relay wil fall is if there is 2 computer crash. Step 3
returns the relay to its normally off state when power is first applied to the controller. Tou may cancel the imer countdown at any time by

pressing the "Cancel Timers"" button. Heartbeat LED will flash at the usual fast pace if canceled. Cancel Timers

Server Reboot Features

A Server Reboot Timer is very useful for protecting
against computer crashes.

NOTE: The concept behind this timer is very simpls. You can connect a relay to the reset lines of 3 computer and use the very simple Pulse
M- Timer to kesp the server fiom rebooting. The relay will only send a pulse if the timer runs out...it is up to pour program to keep the timer from
ever expiing. rou can cancel the timer at any time. This would be verp useful if you are doing an “official” shutdown of the computer and
spstern. The "Server Timer" test sets up a & second times, the relays will not do anything unless the timer expires

Server Timer: Click this button to start the timer, keep clicking
this button to keep the server from rebooting.

Cancel Timers

Use these controls to calibrate the timing of the control-
ler. This is very useful if you plan to do a lot of serial
communications along with background timers.

Calibrate the Timer. 1 Second = 26576 Caunts. : : _
A i i Test Caltvation Test Calibration | Test Calibration Valus

S alue with 1 Timer | ‘alue with 8 Timers with 16 Timers
Fead the Curent Store Above Calibration i
Calibration Walue Walue inta Controller 0000 Seconds. Jiffies (1100 Second]

a - n (¢ GSeconds  105econds ¢ 305econds ¢ 1 Minute
Storing the Calibration Yalue will Change the Timing . y
Characteristics in the Controller, but settings will be Lost  SMinutes " 10Minutes " 30Minutes 1 Hour
UMLESS you are in Configuration Mode, in which case, " BHours " 10Hours " 24 Hours ¢ 48 Hours

Settings wil be Stored P ty in NirVolatls EEPROM
CHREB G DS AR RLETAERD REMINDER: Configuration Mode iS\38.4K Baud, Don't Forget to Change

the Baud Rate on Main Screen if Stding Calibration Value.

\

Several tools are provided to help you calibrate the
timer for best possible accuracy.
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The ProXR Graphical User Interface (GUI)

Advanced Configuration Features

We have provided lots of notes directly on the Advanced Features Con-
figuration screen. The ProXR controller should be in configuration
mode (all dip switches in the off position) before these setting will be
stored permanently in non-volatle EEPROM. Some settings can be
changed during regular runtime operation, but they will not be stored.
Please see the notes below for each of the different controls.

& Advanced Features Configuration WWW.CONTROLANYTHING.COM |- ||0JE3)

Relay Aepetitions
Fead Repsz Walue Write/Store Feps YWalue to
ng ﬂ III from Contraller Controller

REPS: In conditions where a relay iz controlling inductive loads, EM| can travel back into the relay Storing the Feps Yalue will
and induct itzelf onto the controller, cauzing the relay bank to shut down, In theze cazes, you can Change the Repz in the

fight back with REFPS. Repz will FORCE the relay on by repeatedly zending relay control data tothe  Controller, but zettings will be
latching chips. Once the inductive load haz started functioning, EMI iz susually zettled down enough Lozt UMLESS wou are in

to not cause a problem. But dunng the intial startup, EMI can poze some problems. “We have taken  Configuration Mode. in which
many precautions o kelp reduce EMI on the contraller. [ncreagsing the number of BEFPS will increase caze, Settings will be Stored
the length of time required by the contraller to activate relays. Your program can Increase the BEFS Permanently in Mon-olatile
for inductive loads, and =et the REFS back to normal for fast operation of non-inductive loads. EEFROM.

MOTE: Reps can have a significant impact on the calibration of the timer. The higher the REPS, the maore the calibration time will
need to be zhortened, Use the "Timer Calibration' on the main zocreen to help pou recalibrate the timer.

Senal Timing
ﬂ J ﬂ Fead Serial Timing Y alue Stare Serial Timing Yalue Inta
from Controller the Controller

A Thiz Setting Can OMNLY B
The Serial Timing % alue Setz the Delay Between Characters of Data Sent to the PC from Ehﬁngidlr:xgllhﬂ:?n En:nnfigu?atin:nn
the controller. Increazing thiz slider enzures more reliable communications. Decreazing b ode
thiz glider gives better perfarmance and fazter operation. Mozt Fazt Computers can Elickiﬁ This Button Wil Set the
handle a '-._falue af around & of ? but the contraller iz shipped I_Nith a s_afe a_nu:l E-:umml.?nicaticun Baud Pate of
conzervative walue of 35, Timing parameters have no effect in configuration mode. the: Piogram ta 38.4K Baud

Attached Banks

ﬂ r | Read Attached Barks Store dttached Banks Value

Walue from Contraller Into the Controller
YWhen pou firzt receive your contraller, the processor expects there are 32 banks of 8 Thiz Setting Can OMLY Ee
relays attached to the contraller, allowing it control 256 relags right out of the bow. Changed while in Configuration
Howewer, if pou have fewer relays, vou can decreaze the Attached Banksz zlider to gain b ode,
fazter relay command processing. Adusting thiz ghder provides a significant increase in Clicking Thiz Button '/l Set the
performance. If you attach more banks than this slider iz set for, the extra relags will be Cammunication Baud Fate of
unpredictable and uncontrollable. the Program to 384K Baud

Test Cycle Mode

ﬂ J ﬂ |I| Store Test Cycle Data Morks in Ay Mode] |

Thiz Command Controls the Relay Test Cocle when the Controller iz Placed in Configuration Mode, Set thiz zlider to the number of
relay banks pou would like to test, Set thiz slider to 0f wou do not want o test any relay banks when placed in Configuration Mode.

COMFIGURATION MODE: Power Do the Felay Contraller, Turn OFF &1 Dip Switches, Power Up the Relay Change Baud Rate ta
Cortroller. Settings on thiz Page may Mow Be Stored Pemanently in MonAalatie EEPROM. Baud Rate iz a0 4K Baud
384K OMLY while in Configuration bMode.

Configure Controller ko Factory Default Settings - Configuration bMode OMLY |
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Electrical Ratings and Switching Characteristics

Model FENT Relay Type Notes
1A DPDT 3A 120VAC / 3A 20VDC DPDT DPDT: Two Switches per Relay
Not for use with Inductive Loads
3A DPDT 3A 250VAC / 3A 30VDC DPDT DPDT: Two Switches per Relay
5A DPDT 5A 250VAC / 5A 30VDC DPDT DPDT: Two Switches per Relay
5A SPDT 10A 250VAC / 5A 100VDC SPDT Relay Ratings for this Model are Absolute Maximum, Not for Sustained Constant
Use. Divide all ratings by 2 for Constant Operation
10A SPDT 10A 250VAC / 8A 30VDC SPDT
20A SPDT 20A 240VAC / 20A 28VDC SPDT Common to Normally Closed Terminal is rated at 10A 240VAC / 10A 28VDC
Flange Type Connections to Relay
30A SPST 30A 250VAC / 20A 28VDC SPST SPST: Common and Normally Open Terminals Only
Flange Type Connections to Relay

All ratings above are for Resistive Loads. Divide current switching capabilities by 2 for Inductive Loads. Inductive loads not recommended for 1A DPDT relay controller models.

Relay Types

their original OFF state (disconnected).

SPST |Single Pole Single Throw: This relay is the most basic type of switch available. SPST relays have only two connections. Typically,
an SPST relay shorts these two connections together when the relay is activated. When the relay is OFF, this connections return to

SPDT |Single Pole Double Throw: This is the most popular type of relay used in our relay controller designs. Each relay consists of a Nor-
mally Open (NO), Normally Closed (NC), and a Common (COM). When the relay is OFF, NC and COM are connected together.
When the relay is turned ON, NC is disconnected from COM and NO and COM are connected together.

DPDT |Same as SPDT above, but there are two of these switches in a single relay that are activated/deactivated at the same time.

Characteristics Data Minimum Maximum
Relay Activation Time >5ms <15 ms
Relay Deactivation Time >5ms <20 ms
Activations per Second at 9600 Baud using “ProXR” Command Set N/A 480
Activations per Second at 115.2K Baud using “ProXR” Command Set (Bank Pre-Selected) N/A 5760
Activations per Second at 115.2K Baud using “ProXR” Command Set (Bank Specified) N/A 3840
Communication Distance from PC Without Boosting Signal 1200 Baud* N/A Aprox. 2000 Feet
Communication Distance from PC Without Boosting Signal 2400 Baud* N/A Aprox. 1200 Feet
Communication Distance from PC Without Boosting Signal 9600 Baud* N/A Aprox. 600 Feet
Communication Distance from PC Without Boosting Signal 19.2K Baud* N/A Aprox. 200 Feet
Communication Distance from PC Without Boosting Signal 115.2K Baud* N/A Aprox. 10 Feet
Maximum Allowed Activation Time per Relay (Relay Held in On State) N/A Unlimited
Expected Operational Life, Non-DPDT Models >10,000,000 Cycles N/A
Expected Operational Life, DPDT Models >2,000,000 Cycles N/A
Typical Operational Cycles Per Minute N/A 1,800

* assumes good quality low-capacitive wire, twisted pair preferred. Note that distances are estimated. Typically, longer distances are easily achieved.
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Connecting 1-Amp DPDT Relays (White Relays)

Connector Pinouts for 1-Amp DPDT Series Controllers

Any time you see one of our relay controllers with a green 24-Position
terminal block and small white relays labeled AXICOM on the board,
you can assume the wiring connections shown to the right will always
apply. Always view the connector from the angle shown in the picture
to the right. This will ensure connections are consistently made to 1A
DPDT series controllers.

A DPDT relay has two separate switches inside each relay. These
switches are labeled Switch A and Switch B in the diagram at right.
Switches A and B are completely separated from each other, there is
no electrical connection between these switches. When a DPDT relay
is activated, both switches A and B “activate” or more appropriately
change position at the same time. In the diagram at right,
each connection is labeled NO, NC and COM.

COM: Common
This terminal is connected to NC when relay is off.
This terminal swings over to NO when the relay is on.

NO: Normally Open
This terminal has no connection with the relay is off.
This terminal is connected to COM when the relay is on.

NC: Normally Close
This terminal is connected to COM when the relay is off.
This terminal has no connection with the relay is on.

Connector Pinouts for 3-Amp and 5-Amp DPDT Series Controllers
Any time you see one of our relay controllers with a green 24-Position |
terminal block and black relays on the board, you can assume the wir-
ing connections shown to the right will always apply. Always view the
connector from the angle shown in the picture to the right. This will
ensure connections are consistently made to 3A and 5A DPDT series
controllers.

A DPDT relay has two separate switches inside each relay. These
switches are labeled Switch A and Switch B in the diagram at right.
Switches A and B are completely separated from each other, there is
no electrical connection between these switches. When a DPDT relay
is activated, both switches A and B “activate” or more appro-
priately change position at the same time. In the diagram at
right, each connection is labeled NO, NC and COM.

Switch B

COM: Common
This terminal is connected to NC when relay is off.
This terminal swings over to NO when the relay is on.

NO: Normally Open
This terminal has no connection with the relay is off.
This terminal is connected to COM when the relay is on.

NC: Normally Close
This terminal is connected to COM when the relay is off.
This terminal has no connection with the relay is on.
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Connecting 5-Amp/10-Amp SPDT Relays

Connector Pinouts for 5-Amp / 10-Amp SPDT Series Controllers
Any time you see one of our relay controllers with blue 12-Position ter-
minal blocks, you can assume the wiring connections shown to the right
will always apply. Always view the connector from the angle shown in
the picture to the right. This will ensure connections are consistently
made to 5 and 10-Amp SPDT series controllers.

A SPDT relay has one switch inside each relay. When a SPDT relay is
activated, the switch changes position. In the diagram at right, each
connection is labeled NO, NC and COM. Please see the comments
below to better understand how connections are made.

COM: Common

This terminal is connected to NC when relay is off.

This terminal swings over to NO when the relay is on.
NO: Normally Open

This terminal has no connection with the relay is off.

This terminal is connected to COM when the relay is on.
NC: Normally Close

This terminal is connected to COM when the relay is off.
This terminal has no connection with the relay is on.

Relay Fl Relay F‘ Relay i

Connecting O.C. Outputs to External Devices

Connecting Open-Collector Outputs

WARNING: DO NOT CONNECT OC OUTPUTS WHILE POWER IS
APPLIED TO THE CONTROLLER. THIS WILL DAMAGE THE OUT-
PUT DRIVER CHIP.

Any time you see one of our ProXR Series relay controllers with blue
terminal blocks (8 or 16-Position), you can assume the wiring connec-
tions shown to the right will always apply. Always view the connector
from the angle shown in the picture to the right. This will ensure con-
nections are consistently made to the OC Outputs.

Open Collector outputs are ideal for adding external relays, small lights,
LEDs, and other small loads under 150ma at 12VDC. OC outputs work
by connecting an external device to ground. For instance, to connect
an external relay to an open collector output, you will connect one of
the two power leads directly to the OC output. The other relay power
lead should be connected to a power supply. The ground of the power
supply should be shared with the Ground leads on the OC output.

When the OC output is activated, the relay will activate by making a
connection between the relay and ground. A voltage should always be
present on the relay (except during connection).

[P

A MAX
NG CAPACITY
(ve)

EXTERNAL
POWER
SUPPLY

EXTERNAL
RELAY

Repeat the circuit as shown above for every pair of outputs. On
some controllers, the two sets 8-position blue terminal blocks are
together, forming a single blue 16-position terminal block. Con-
nections are the same for these controllers. Don’t forget, this cir-
cuit will share the grounds of your external power supply with the
ground and RS232 ground of the controller. NEVER CONNECT
EXTERNAL DEVICES WHILE THE CONTROLLER IS POWERED UP.
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Last Minute Notes

Part Numbers:
R1650C16LP
R16100C16LP
R325PROXR
R3210PROXR

Revision A boards have an error in the silk screen. A small dia-
gram is shown on the board indicating relay connections. While
the diagram is correct, the Labeling of NC and NO connections is
backwards. Revision B boards are in production that correct this
silk screen error.

Troubleshooting Considerations

If you experience any problems with a relay bank shutting down (all 8
relays turning off) when a relay is activated, please consult the section
of this manual on EMI (page 18). Chances are good that the problem is
caused because the load is too inductive for our controller, though page
18 may offer a solution. We are planning to develop an EMI edition of
some controllers that is designed to handle highly inductive loads.

As of 12/21/2005, there are no known Version 17 firmware bugs. If you
discover any problems with this device, please contact
ryan@controlanything.com.
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ProXR Series Command Set

www.controlanything.com

Command Parameters Command Decription Returned Data
254,0 Relay 0 Off 85
254, 1 Relay 1 Off 85
254, 2 Relay 2 Off 85
254, 3 Relay 3 Off 85
254,4 Relay 4 Off 85
254,5 Relay 5 Off 85
254, 6 Relay 6 Off 85
254,7 Relay 7 Off 85
254, 8 Relay 0 On 85
254, 9 Relay 1 On 85

254, 10 Relay 2 On 85
254, 11 Relay 3 On 85
254,12 Relay 4 On 85
254,13 Relay 5 On 85
254, 14 Relay 6 On 85
254, 15 Relay 7 On 85
254, 16 Report Relay 0 Status 0-1
254, 17 Report Relay 1 Status 0-1
254,18 Report Relay 2 Status 0-1
254,19 Report Relay 3 Status 0-1
254, 20 Report Relay 4 Status 0-1
254, 21 Report Relay 5 Status 0-1
254, 22 Report Relay 6 Status 0-1
254, 23 Report Relay 7 Status 0-1
254, 24 Reports Status of Relay Bank 0-255**
254, 25 Turns On Automatic Relay Refreshing 85
254, 26 Turns Off Automatic Relay Refreshing 85
254, 27 Turns On Reporting Mode (Setting Stored} 85
254, 28 Turns Off Reporting Mode (Setting Stored} 85
254, 29 Turn Off All Relays 85
254, 30 Turn On All Relays 85
254, 31 Inverts All Relays in Bank 85
254, 32 Reversed Order of Relays in Bank 85
254, 33 Test 2-Way Communication 85
254, 34 Sends Currently Selected Relay Bank 0-32
254, 35 Store Relay Automatic Refresh Setting 85
254, 36 Reports the Automatic Refresh Setting 0-1
254, 37 Manually Refresh All Relay Banks 85
254, 40 Relay(0-255) Set Status of All Relays at One Time 85
254, 41 No Function 85
254, 42 Bank(0-32) Store Startup Status of Relays in Selected Bank 85
254, 43 Bank(0-32) Recall Startup Status of Relays in Selected Bank 0-255**
254, 46 Relay(0-255) Turn On One Relay ONLY, Safe Break Before Make 85
254, 47 Relay(0-255) Turn Off a Relay Specified by its Relay Numbel 85
254, 48 Relay(0-255) Turn On a Relay Specified by its Relay Numbel 85
254, 49 Bank(0-32) Sets the Current Relay Banks Commands are Directed To 85
254, 50 Timer(50-66) Choose a Duration Timer (16 Timers Available)
Hour(0-255) Relay Will Stay Active for Selected Hours
Minute(0-255) Relay Will Stay Active for Selected Minutes
Second(0-255) Relay Will Stay Active for Selected Seconds
Relay (0-255) Assign a Relay to This Timer 85
254, 50 Timer(70-86) Choose a Pulse Timer (16 Timers Available)
Hour(0-255) Relay Will At the End of Selected Hours
Minute(0-255) Relay Will At the End of Selected Minutes
Second(0-255) Relay Will At the End of Selected Seconds
Relay (0-255) Assign a Relay to This Timer 85
254, 50 Timer(90-106) Choose a Duration Timer (Timer Activated Using Different Command)
Hour(0-255) Relay Will Stay Active for Selected Hours
Minute(0-255) Relay Will Stay Active for Selected Minutes
Second(0-255) Relay Will Stay Active for Selected Seconds
Relay (0-255) Assign a Relay to This Timer 85
254, 50 Timer(110-126) Choose a Pulse Timer (Timer Activated Using Different Command)
Hour(0-255) Relay Will At the End of Selected Hours
Minute(0-255) Relay Will At the End of Selected Minutes
Second(0-255) Relay Will At the End of Selected Seconds
Relay (0-255) Assign a Relay to This Timer 85
254, 50, 130 Timer(1-16) Query Selected Timer
Device Returns Current Hour of Timer Hour(0-255)
Device Returns Current Minute of Timer Minute(0-255)
Device Returns Current Second of Timer Sedond(0-255)
Device Returns Relay Number that is Assigned to Selected Timer Relay(0-255)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




254, 50, 131 TimeLSB(0-255) Manually Activate/Halt Selected Timers (Least Sig. Byte|
TimeMSB(0-255) Manually Activate/Halt Selected Timers (Most Sig. Byte’ 85
254, 50, 132 CalibrateLSB(0-255) [Sets the LSB Calibration of the Timer (Stores in Config. Mode Only’
CalibrateMSB(0-255) [Sets the MSB Calibration of the Timer (Stores in Config. Mode Only' 85
254,50, 133 Retrieves the Calibration Value of the Timer
Least Significant Bytes will be Sent First (LSB} CalibrateLSB(0-255)
Most Significant Bytes will be Sent Last (MSB; CalibrateMSB(0-255)
254, 50, 134 Calibrators ON, Meaure Time Between Data to Help Set Calibratior 85
Patches In an ASCII Character Output Signifying the Start of a Timei Start(90)
Patches In an ASCII Character Output Signifying the End of a Timel Stop(91)
254, 50, 135 Calibrators OFF, Timers Will Not Signify Start/Stop 85
254, 50, 136 Retrieves the Repititions Value (Fights EMI by Holding Relays On Reps(1-255)
254, 50, 137 REPS(1-255) Stores the Repititions Value (Config. Mode Only’ 85
254, 50, 138 Retrieves the Character Delay Value (Delay Between Bytes Sent to PC CDEL(3-255)
254, 50, 139 CDEL(3-255) Stores the Character Delay (Config. Mode Only! 85
254, 50, 140 Retrieves the Number of Relay Banks Attached to Controller ATBanks(1-255)
254, 50, 141 ATBanks(1-255) Stores the Number of Relay Banks Attached (Config. Mode Only 85
254, 50, 144 Return to Safe Factory Default Values (Config. Mode Only 85
254, 50, 145 Get TestCycle Value (How Many Banks Tested in Config. Mode, 0=None TCycle(0-32)
254, 50, 146 TCycle(0-32) Set TestCycle Value (works in any mode) 85
254, 50, 147 Attempt to Recover from a Controller that has Lost Communication 88
254, 100 Bank(0-32) Relay 0 Off in Specified Bank 85
254, 101 Bank(0-32) Relay 1 Off in Specified Bank 85
254, 102 Bank(0-32) Relay 2 Off in Specified Bank 85
254, 103 Bank(0-32) Relay 3 Off in Specified Bank 85
254, 104 Bank(0-32) Relay 4 Off in Specified Bank 85
254, 105 Bank(0-32) Relay 5 Off in Specified Bank 85
254, 106 Bank(0-32) Relay 6 Off in Specified Bank 85
254, 107 Bank(0-32) Relay 7 Off in Specified Bank 85
254, 108 Bank(0-32) Relay 0 On in Specified Bank 85
254, 109 Bank(0-32) Relay 1 On in Specified Bank 85
254, 110 Bank(0-32) Relay 2 On in Specified Bank 85
254, 111 Bank(0-32) Relay 3 On in Specified Bank 85
254, 112 Bank(0-32) Relay 4 On in Specified Bank 85
254,113 Bank(0-32) Relay 5 On in Specified Bank 85
254, 114 Bank(0-32) Relay 6 On in Specified Bank 85
254, 115 Bank(0-32) Relay 7 On in Specified Bank 85
254, 116 Bank(0-32) Report Relay 0 Status 0-1
254, 117 Bank(0-32) Report Relay 1 Status 0-1
254,118 Bank(0-32) Report Relay 2 Status 0-1
254, 119 Bank(0-32) Report Relay 3 Status 0-1
254, 120 Bank(0-32) Report Relay 4 Status 0-1
254, 121 Bank(0-32) Report Relay 5 Status 0-1
254, 122 Bank(0-32) Report Relay 6 Status 0-1
254, 123 Bank(0-32) Report Relay 7 Status 0-1
254, 124 Bank(0-32) Reports Status of Relay Bank 0-255**
254, 129 Bank(0-32) Turn Off All Relays 85
254, 130 Bank(0-32) Turn On All Relays 85
254, 131 Bank(0-32) Inverts All Relays in Bank 85
254, 132 Bank(0-32) Reversed Order of Relays in Bank 85
254, 140 Relay(0-255)
Bank(0-32) Set Status of All Relays at One Time 85
254, 142 Bank(0-32) Store Startup Status of Relays in Selected Bank 85
254, 143 Bank(0-32) Recall Startup Status of Relays in Selected Bank 0-255**
254, 246 Get Device Description Data from Controller: Ouputs Below
Device ID Part 1 1
Device ID Part 2 0
Device Year of Design 205***
Device Firmware Version 17
E3C Device Number Default is 0
254, 247 Retrieve Stored E3C Device Number E3CDevice(0-255)
254, 248 Enable All Devices Command <no output>
254, 249 Disable All Devices Command <no output>
254, 250 Device(0-255) Enable Selected Device <no output>
254, 251 Device(0-255) Disable Selected Device <no output>
254, 252 Device(0-255) Enable Selected Device ONLY, All Other Devices Disabled <no output>
254, 253 Device(0-255) Disable Selected Device ONLY, All Other Devices Enabled <no output>
254, 255 Device(0-255) Store E3C Device Number (Config Mode Only} <no output>

*Bank Value of 0 Directs Command to ALL Relay Banks
** Returns 32 Bytes of Data if Relay Bank is Set to 0

*** Subject to Change as Device is Improved

85 Values are Sent if Reporting Mode is ON
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