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Trademarks 
 

Copyright Mauell Corporation – all rights reserved 
 
Mauell and the Mauell logo are registered trademarks of Mauell Corporation. 
 
All other brands and names are the property of their respective owners.  

 

Copyright 
 

Copyright© 1999-2002 Mauell Corporation.  This document and the 
protocol described herein are copyrighted with all rights reserved. 
 
The entire risk of use or the result from use of this protocol and 
documentation remains with the User.  Information in this document is 
subject to change without notice.  No part of this document may be 
reproduced, transmitted, transcribed, stored in a retrieval system, or 
translated into any language in any form or by any means, electronic or 
mechanical, including photocopying, without express written permission of 
Mauell Corporation.   

 

Contact Information 
 

 
Address: 31 Old Cabin Hollow Rd. 

Dillsburg, PA 17019-8815 
Phone: (717) 432-8686 
Fax:  (717) 432-8688 
Web Site: www.mauell-us.com 
Email: Sales:   sales@mauell-us.com 

Customer Service:  customer.service@mauell-us.com 
Technical Support:  support@mauell-us.com 
Parts:    part@mauell-us.com 

 

Revision History 
 

 
August 13, 2002  Original version of manual for firmware MCP2.00 
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Firmware Warranty and Special Provisions 
 

Limited Warranty 
 
Limited Warranty.  Mauell Corporation (MAUELL) warrants that the firmware, as 
delivered, will perform in accordance with the accompanying written materials for a 
period of ninety (90) days from the date of sale, unless otherwise agreed to in writing by 
MAUELL.  Any implied warranties on the firmware are limited to ninety (90) days. 
 
Customer Remedies.   MAUELL’s entire liability and the customer’s exclusive remedy 
shall be, at MAUELL’s discretion, either (a) repair or replacement of the firmware that 
does not meet this Limited Warranty and which is returned to MAUELL with a copy of 
customer invoice or purchase order number, or (b) refund of the price paid.  This 
Limited Warranty is void if failure of the firmware has resulted from accident, abuse, or 
misapplication.  Any replacement firmware will be warranted for the remainder of the 
original warranty period or thirty (30) days, whichever is longer.  
 
No Other Warranties.  To the maximum extent permitted by applicable law, MAUELL 
disclaims all other warranties, either expressed or implied, including but not limited to 
implied warranties of merchantability and fitness for a particular purpose, with regard to 
the firmware and the accompanying written materials.   
 
No Liability for Consequential Damages.  To the maximum extent permitted by 
applicable law, in no event shall MAUELL or its suppliers be liable for any damages 
whatsoever (including without limitation, special, incidental, consequential, or indirect 
damages for personal injury, loss of business, profits, business interruption, loss of 
business information, or any other pecuniary loss) arising out of the use of or inability to 
use this product, even if MAUELL has been advised of the possibility of such damages.  
In any case, MAUELL’s entire liability under any provision of this agreement shall be 
limited to the amount actually paid by customer for the firmware.   
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Perpetual Firmware License Agreement 
 
 
Please review the following terms and conditions before opening and installing the firmware in 
this package.  By opening and installing the firmware, customer indicates acceptance of this 
License Agreement and its terms and conditions.  In the event customer does not agree to 
these terms and conditions, customer may not use the firmware, and should promptly return the 
package, unopened. 

 
This Firmware License Agreement (the Agreement) grants customer, non-exclusive license to 
use the firmware supplied to customer by Mauell Corporation (MAUELL), including the firmware: 
(1) that may be owned by third parties and licensed to MAUELL, with the right to distribute and 
sublicense: and/or (2) supplied to customer on disks, diskettes, and/or as part of the equipment 
supplied by MAUELL.  It also imposes certain restrictions on customer’s use of the firmware. 

 
Customer may use the firmware only on the equipment with which or for which it was supplied.  
CUSTOMER MAY NOT MAKE ANY COPIES OF THIS FIRMWARE. Customer may not make 
any copies of the written materials accompanying the firmware and/or the equipment supplied 
by MAUELL without the express written consent of MAUELL. 

 
Customer may not sublicense any rights granted in the Agreement.  Customer may not transfer 
the firmware, except upon; (i) a transfer of the Agreement; (ii) a transfer of the MAUELL 
hardware equipment with which the firmware was supplied; (iii) providing the transferee with a 
copy of the Agreement; (iv) the transferee accepting the terms and conditions of the Agreement.  
If customer transfers the firmware to another party, customer must at the same time either 
transfer all copies whether in printed or computer readable form to the same party or destroy 
any copies not transferred.  This includes all modifications and portions of the firmware 
contained or merged into other programs.  Customer must also reproduce and include the 
copyright notice on any copy.  Customer agrees to comply with all laws of the United States 
regarding the export and/or re-export of the firmware. 

 
All intellectual property rights in the firmware and user documentation are owned by MAUELL 
and/or its licensors and are protected by United States copyright laws, other applicable 
copyright laws, other applicable proprietary rights laws (including but not limited to trade secret 
laws) and international treaty provisions.  CUSTOMER MAY NOT USE, COPY, MODIFY OR 
TRANSFER THE FIRMWARE OR ANY COPY THEREOF, IN WHOLE OR PART, EXCEPT AS 
EXPRESSLY PROVIDED FOR IN THE AGREEMENT.  TO THE EXTENT PERMITTED BY 
APPLICABLE LAW, CUSTOMER MAY NOT DECOMPILE, REVERSE ENGINEER, OR 
DISASSEMBLE THE FIRMWARE, IN WHOLE OR IN PART.  IF CUSTOMER TRANSFERS 
POSSESSION OF THE FIRMWARE, ANY COPY OR ANY PORTION THEREOF, TO 
ANOTHER PARTY, CUSTOMER’S LICENSE IS AUTOMATICALLY TERMINATED. 
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MAUELL retains ownership of the firmware (except as to those portions that may be owned by 
third parties which retain the ownership thereof) and no rights are granted to the customer other 
than a license to use on the terms expressly set forth in the Agreement. 

 
Upon any violation of any of the provisions of the Agreement, customer’s rights to use the 
firmware shall automatically terminate and customer shall be obligated to return the firmware to 
MAUELL, or destroy all copies of the firmware.  If customer destroys such firmware, customer 
agrees to send MAUELL written notification of such destruction.  The Agreement shall be 
governed by Pennsylvania law, other than its provisions concerning the applicability of laws of 
other jurisdictions. 

 
The only warranties are those specifically granted by MAUELL pursuant to its Standard Terms 
and Conditions of Sale, which are expressly incorporated herein.  The liability of MAUELL, and 
its licensors, is specifically limited as set forth in its Standard Term and Condition of Sale, which 
are expressly incorporated herein. 

 
CUSTOMER ACKNOWLEDGES THAT CUSTOMER HAS READ THIS AGREEMENT, 
UNDERSTANDS IT, AND AGREES TO BE BOUND BY ITS TERMS AND CONDITIONS; 
CUSTOMER FURTHER AGREES IT IS THE COMPLETE AND EXCLUSIVE STATEMENT OF 
THE AGREEMENT BETWEEN CUSTOMER AND MAUELL WHICH SUPERSEDES ANY 
PROPOSAL OR PRIOR AGREEMENT, ORAL OR WRITTEN AND BY ANY OTHER 
COMMUNICATIONS BETWEEN CUSTOMER AND MAUELL RELATING TO THE SUBJECT 
MATTER OF THE AGREEMENT. 

 
As defined in FAR section 2.101, DFAR section 252.227-7014(a)(1) and DFAR section 252.227-
7014(a)(5) or other foreign government regulations regulating the use of commercial firmware 
by such government or otherwise, all firmware and accompanying documentation provided in 
connection with the Agreement are "commercial items", "commercial computer firmware" and/or 
"commercial computer firmware documentation."  Consistent with DFAR section 227.7202, FAR 
section 12.212, and other applicable foreign government regulation, any use, modification, 
reproduction, release, performance, display, disclosure or distribution thereof by or for the U.S. 
or other foreign government shall be governed solely by the terms of the Agreement and shall 
be prohibited, except to the extent expressly permitted by the terms of the Agreement.  
Customer shall ensure that each copy used or possessed by or for the government is labeled to 
reflect the foregoing. 
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Chapter 1 Mauell Controller Protocol Overview 
 
 
 

1.1 Introduction to Mauell Controller Protocol 
 
 

 
The Mauell Controller Protocol is used to communicate with a system of Mauell 
Controllers connected to an RS-485 network. There are two controller types 
supported by the protocol, including the DO128 and the BCD32. Each DO128 
can be used to drive up to 128 discrete outputs and the BCD32 can be used to 
drive up to eight 4-digit single color BCD displays, four 8-digit single color BCD 
displays, four 4-digit dual color BCD displays or two 8-digit dual color BCD 
displays. 

 

1.2 Communications Settings 
The Mauell Controller Protocol supports baud rates of 4800, 9600, 19200 and 
38400. The baud rate is selectable via dipswitches. Parity = none, data bits = 8, 
stop bits = 1 and handshaking = none. 

1.3 Command Message Format 
Mauell Controller Protocol command messages are based on the ASCII 
character set with the Line Feed character (0x0Ah) denoting the start of a 
command message and the Carriage Return character (0x0Dh) denoting the end 
of a command message. All improperly formatted command messages are 
ignored. All characters, received between a carriage return character and the 
next linefeed character, are ignored. Controller addresses are in hexadecimal 
and are sent as two ASCII characters in the range ‘0’ – ‘9’, ’A’ – ‘F’ (0x30h – 
0x39h, 0x41h – 0x46h respectively). 
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Chapter 2 Command Message Reference  
 
 

2.1 Normal Mode  
The Normal Mode command message sets all controllers on the network to 
Normal mode. Lamp Test mode, Flash mode and Blink mode are canceled and 
all outputs are restored to their most recent states. 

Format 
 
$0 

Response 
 
None. 
 

2.2 Lamp Test Mode 
The Lamp Test Mode command message turns all outputs on for all controllers 
on the network. While in Lamp Test Mode all output states are retained but not 
output. BCD displays will display all 8s and dual color BCD displays will alternate 
between red and green. 

Format 
 
$1 

Response 
 
None. 
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2.3 Flash Mode 
The Flash Mode command message sets all outputs to Flash for all controllers 
on the network. While in Flash Mode all output states are retained but not output. 
BCD displays will display all 8s and dual color BCD displays will alternate 
between red and green. 

Format 
 
$2 

Response 
 
None. 
 

2.4 Blink Mode 
The Blink Mode command message sets all outputs to Blink for all controllers on 
the network. While in Blink Mode all output states are retained but not output. 
BCD displays will display all 8s and dual color BCD displays will alternate 
between red and green. 

Format 
 
$3 

Response 
 
None. 
 

2.5 Reset 
The Reset command message resets all DO128 outputs to off and all BCD 
displays to blanks for all controllers on the network. All controllers are also 
returned to Normal Mode. 

Format 
 
$4 

Response 
 
None. 
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2.6 Life Test 
The Life Test command message queries a controller for a response indicating 
that the controller is still processing command messages. The Life Test 
command message can be included in Random and Group command messages 
by sending the ‘>’ character at the end of the Random or Group command 
message before the carriage return character. 

Format 
 
$5aa or > appended to the end of a Group or Random command 
message. 
 
where aa is the controller address. 

Response Format 
 
aa:b 
 
where aa is the controller address and b is the controller type. 
 
Valid values for b are: 

‘1’ – DO128 
‘2’ – BCD32 with 4 displays 
‘3’ – BCD32 with 8 displays 

 
Note: 

When the ‘>’ character is appended to the end of a Random command 
message to request a Life Test response, only the controller for the last 
point or display in the command message will respond with the Life Test 
Response message. 
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2.7 Controller Info 
The Controller Info command message queries a controller for a series of 
information including: firmware version, controller type, current mode and errors 
since last Controller Info command message. 

Format 
 
$9aa 
 
where aa is the controller address. 

Response Format 
 
MCP2.00:aa:t:m:ee 
 
where aa is the controller address, t is the controller type, m is the current 
mode and ee is any stored error codes. 
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2.8 Synchronization 
The Synchronization command message is used to keep all blinking and flashing 
points and displays synchronized. The controller firmware maintains the blink and 
flash timing internally; however, due to variations in the crystal oscillator 
frequency within their specified tolerances, the blink and flash rate will drift after a 
period of approximately ten to twenty minutes. A Synchronization command 
message should be sent periodically to keep the controllers’ blink and flash 
timing synchronized. The time between Synchronization command messages 
should be an increment of 2 seconds. 

 
Note: 

The controllers will respond to the Synchronization command message 
immediately and may cause a visual anomaly in blinking or flashing indicators 
if the 2-second increment is not adhered to.   
 

 

Format 
 
\ or \bf 
 
Note: 

The \bf format of the Synchronization command message is 
supported for backward compatibility only. In this format, b is the blink 
synchronization bit pattern and f is the flash synchronization bit 
pattern. To use this format, rotate through the following sequence of 
Synchronization command messages one every 250ms: 
\<55h><0Fh>, \<AAh><87h>, \<55h><C3h>, \<AAh><E1h>, 
\<55h><F0h>, \<AAh><78h>, \<55h><3Ch>, \<AAh><1Eh>. 
 
The \ format of the Synchronization Command Message is the 
preferred form and is equivalent to \<55h><0Fh> and should be sent 
every 2 seconds or a multiple of 2 seconds. 
 

 

Response 
 
None. 
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2.9 DO128 Random Update 
The DO128 Random Update command message is used to update multiple 
points on multiple controllers in one command message. While in any mode 
other than Normal Mode (Lamp Test, Flash or Blink), all updates are processed 
and retained but will not be output until the controllers are returned to Normal 
Mode. The maximum number of points per DO128 Random Update command 
message for each controller is 49. The total number of points that can be 
updated per DO128 Random Update command message is only limited by 49 
times the number of controllers on the network. 

 
 

Note: 
Keep in mind the amount of time it takes to transmit the message at the baud 
rate being used. No points will update until the entire message is processed. 
 

 

Format 
 
*F1:F2:…Fn 
 
where F is a sub command for each point to be updated in the following 
format: 
 
aa:bb:c 
 
where aa is the controller address, bb is the point address and c is the 
desired state for that point. Values for c are: 
 

‘0’ (0x30) – Off 
‘1’ (0x31) – On 
‘2’ (0x32) – Flash 
‘3’ (0x33) – Blink  

Response 
 
None. 
 
Note: 

When the ‘>’ character is appended to the end of a DO128 
Random command message to request a Life Test response, 
only the controller for the last point in the command message will 
respond with the Life Test Response message. 
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Example 
 
The following example will set point 00 on controller 00 to On, point 00 on 
controller 01 to Flash and point 10 on controller 127 to Blink: 
 
<lf>*00:00:1:01:00:2:7F:0A:3<cr> 



Command Message Reference  Chapter 2 
 

_________________________________________________________________________________________________________  
10 Mauell Controller Protocol Reference Manual for firmware MCP2.00 August 13, 2002 

2.10 DO128 Group Update 
The DO128 Group Update command message is used to update multiple points 
on a single controller in one command message. While in any mode other than 
Normal Mode (Lamp Test, Flash or Blink), all updates are processed and 
retained but will not be output until the controller is returned to Normal Mode. All 
128 points can be updated in a single DO128 Group Update command message. 

Format 
 
&aa:bb:cc:d1d2…dn 
 
where aa is the controller address, bb is the starting point address, cc is 
the ending point address and d is state for that point. Values for d are: 
 

‘0’ (0x30) – Off 
‘1’ (0x31) – On 
‘2’ (0x32) – Flash 
‘3’ (0x33) – Blink  

Response 
 
None. 

Example 
 
The following example will set points from A0 to AF on controller 00 to 
Flash: 
 
<lf>&00:A0:AF:2222222222222222<cr> 
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2.11 BCD32 Random Update 
The BCD32 Random Update command message is used to update multiple BCD 
displays on multiple controllers in one command message. While in any mode 
other than Normal Mode (Lamp Test, Flash or Blink), all updates are processed 
and retained but will not be displayed until the controllers are returned to Normal 
Mode. There is no limit to the number of BCD displays per controller that can be 
updated using a single BCD32 Random Update command message. The total 
number of BCD displays that can be updated per BCD32 Random Update 
command message is only limited by the number of controllers on the network.  
 
Note: 

Keep in mind the amount of time it takes to transmit the message at the baud 
rate being used. No points will update until the entire message is processed. 
 

Format 
 
*F1:F2:…Fn 
 
where F is a sub command for each point to be updated in the following 
format: 
 
aa:c:fsdd…d 
 
where aa is the controller address, c is the display channel number, f is 
the desired state for that display, s is an optional sign character and dd…d 
is the value to be displayed. 
 
Valid values for c are as follows: 

• Eight 4-digit monochrome BCD displays: c range from 0 to 7. 
• Four 8-digit monochrome BCD displays: c ranges from 0 to 3. 
• Four 4-digit dual color BCD displays: c is 0, 2, 4 or 6 for Red 

and 1, 3, 5 or 7 for Green. 
• Two 8-digit dual color BCD displays: c is 0 or 2 for Red and 1 or 

3 for Green. 
 

Valid values for f are as follows: 
‘0’ (0x30) – Off 
‘1’ (0x31) – On 
‘2’ (0x32) – Flash 
‘3’ (0x33) – Blink  

 
Valid values for s are ‘ ‘, ‘+’ and ‘-‘.  
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The number of digits in dd…d varies depending on the size of the BCD 
display. 

Response 
 
None. 
 
Note: 

When the ‘>’ character is appended to the end of a BCD32 
Random command message to request a Life Test response, 
only the controller for the last display in the command message 
will respond with the Life Test Response message. 

 
 

Example 
 
The following example will display 1234 on the BCD display at channel 0 
on controller 00  and display 5678 on the BCD at channel 3 on controller 
A0: 
 
<lf>*00:0:1 1234:A0:3:1 5678<cr>  
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2.12 BCD32 Group Update 
The BCD32 Group Update command message is used to update multiple 
displays on a single controller in one command message. While in any mode 
other than Normal Mode (Lamp Test, Flash or Blink), all updates are processed 
and retained but will not be output until the controller is returned to Normal Mode. 
All BCD displays connected to a controller can be updated using a single BCD32 
Group Update command message. 

Format 
 
*F1:F2:…Fn 
 
where F is a sub command for each display to be updated in the following 
format: 
 
aa:fsdd…d 
 
where aa is the controller address, f is the desired state for that display, s 
is an optional sign character and dd…d is the value to be displayed. 
 
Valid values for f are: 

‘0’ (0x30) – Off 
‘1’ (0x31) – On 
‘2’ (0x32) – Flash 
‘3’ (0x33) – Blink  

 
Valid values for s are ‘ ‘, ‘+’ and ‘-‘.  
 
The number of digits in dd…d varies depending on the size of the BCD 
display. 

Response 
 
None. 

Example 
 
The following example will update all eight 4 -digit BCD displays on 
controller 00: 
 
<lf>#00:1 1234:1 5678:1 1234:1 5678:1 1234:1 5678:1 1234:1 
5678:<cr> 
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