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ODT CNC Control History

• Capability for PMAC to execute G-code style programs 

implemented in 1990.

• First Delta Tau CNC Control System Deployed 1992.
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What is an ODT CNC System?

Power PMAC CNC controls are flexible, open architecture, 

real-time, high performance manufacturing solutions.

Operator Interface 

Windows Based HMI 
with                      

Power PMAC NC16
(ODT or OEM)

Power PMAC Control

Software Enabled to 
execute G, M, T, & D 

codes via a special set of 
sub-programs loaded 

into PMAC. These sub-
programs are fully 

customizable.

Motors, Drives, and I/O

Various options are 
available including 
Ethercat, Analog, 

Macro, Step/Direction, 
and other interface 

options.
Optional - No HMI

PMAC does not need an 
HMI to execute G-code.
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The Power PMAC NC16 Software

Power PMAC NC Design Goals:

• Create an Open Architecture CNC HMI for Power PMAC.

• Maintain Power PMAC’s motion capability while maintaining industry standards (more or less…).

• Keep the code exposed to the machine builder for customization (Key word…Open).

• Utilize Microsoft Visual Studio to create the HMI.
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Power PMAC NC Licensing

The Power PMAC-NC Executable code is hardware dongle protected!



©  OMRON  Corporation

6

Power PMAC NC16

•Support up to 10 axes

•Configurable for Machine Type

•Colorized NC File Editor

•Mid-Program Start

•Execution Monitor

•Active G and M-codes

•NC File Queue

•Jogging, Homing and MDI

•User Login System

•Foreign Language Translation

•Logging and Plotting Tools

•Companion PMAC Project

•Multiple Messaging Levels
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Power PMAC NC16 (cont.)

•Compatible with Windows 7 or newer (64-bit or 32-bit)

•Include Customizable G/M/T/D Subprogram Code

•Choice of Fixed or Rotary Buffer Mode

•Secure SSH/SFTP communications with Power PMAC

•Colored NC file editor handles files up to 100 MB (not max program size!)
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Power PMAC NC Runtime (version)

What can you customize using the Runtime Version?

• Number of axes

• Axis labels

• Type of Machine

• Custom Messaging

• Login screen images

• Internationalization

• Complete access to the G\M\T\D subprogram source code (100% open PMAC source).

• Buffer Options and Parser Options

Power Pmac IDE

PowerPmacNC.ini
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.ini Configuration File (for HMI configuration)

• Machine Type
• Number of Axes
• Axis Labels
• Native Units(mm/in)
• Display Precision
• Time Units (min/sec)
• Number of Tool Offsets
• Number of Work Offsets
• G-Code groups to visualize
• MT Connect Enable
• HTTP Server Enable
• Auto Login Enable with Language
• HMI Display Options
• NC File and Buffer Options
• Sub-Program Options
• Parser Options
• External Assembly Enable
• Private Label/Logo Options
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Power PMAC NC 16 SDK (version)
•Extensively customizable .NET application written in C#/WPF

•Software Development Kit (SDK) is distributed via GitHub for easy updates

•Builds with Visual Studio (must support .NET 4.6.1)
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Power PMAC NC SDK…



©  OMRON  Corporation

12

External Assemblies

•External Assemblies allow customization without modifying the main source code.

•Useful for adding application specific features which greatly improve HMI functionality!
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External Assemblies

1.  Full Screen

2.  Left Column

3.  Center Column

(Laser Panel shown)

4.  Custom Tab

5.  Right Column

External Assemblies can be added in five different locations.

SDK examples show how to support Skins and Internationalization.
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External Assemblies
External Assemblies can be used to create significant modifications to the 

HMI when required. The example below is included with the SDK.
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Power PMAC-NC Architecture

The Power PMAC-NC requires a specific 
project be loaded into the PMAC to 
function.  The project provides the correct 
logic for the PMAC to HMI handshaking.

Power PMAC-NC16 Project

Power PMAC-NC16 HMI
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The Power PMAC Project
A comprehensive, completely customizable,  Power 
PMAC CNC project is included with the Power PMAC 
NC 16 Software.  

Files Include:

• Sub-Programs for G/M/T/D Codes
• Header Configuration Files
• PLC’s for logic and functions
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The NC Parser

•Line number appending and program buffer servicing
•Services/Differentiates G-Code, Parametric Code, and Native PMAC Formats (mixed code)
•Volatile/Non-Volatile subprogram parsing and buffering
•Sub-program verification during parse (Do they exist?)
•Tracks modal G/M-codes and D/F/H/S/T values for Mid-Program Starts
•Services Block Skip command
•Parses Canned Cycles modally with Power PMAC rules
•Pre/post line appending
•Pre/post file appending
•Services NC-style and C-style comments
•Services custom NC pre-parser functionality
•Interprets Macro (alias) definitions 
•Controls Canned Cycle Modal Parsing
•Rearranges G-code Order for proper PMAC interpretation
•Regulates what G-codes are allowed to pass through to PMAC
•and more…

What does the NC Parser do?

The NC Parser is approximately 3,000 lines of 
very carefully coded logic which takes the NC 
part program and rearranges it so PMAC can 

understand the syntax!
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The NC Parser…
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Parser Logical Expression Support

P-Q-M Variables

Special characters will trigger the parser
to send the lines as native PMAC code:

If, else, while, do, goto, =, {}, | 

Full use of Power PMAC’s
mathematical functions.
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Execution Monitoring

•Split-Screen Execution Monitor
for Subprograms

•Active G and M-Code Display
•Axis Status
•Elapsed Time
•Taskbar Progress Indicator
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Production Dashboard
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The NC File Queue

• Drag-and-Drop Support

• Add, Reorder or 

Delete Files

• Use for machine

automation!

Queued NC files execute immediately after the main file completes.
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Messages and Logging

Different Levels of Messaging:

• Alarms
• Warnings
• Messages
• Log Only (No Display – Just Log)

Alarms, Warnings, Messages, Information and Logging

Message Logging:

• Log Buffer Size Customizable
• Logs include date, time, and message
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Messages and Logging (cont.)

Persistent, Bitwise Message Display

Unsolicited “Send1” Acknowledge Message
(Can display queried data within message)

Unsolicited “Send1” Persistent Message with ID Tag
(Can display queried plus live data within message)
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Messages and Logging (cont.)

Dialog Boxes with Interaction and Data Input!
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Messages and Logging (cont.)

More Dialog Boxes with Interaction and Data Input!
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Machine View

1.  Navigate between Machine View and the User Interface.

2.  Move the User Interface to a Separate Window.

3.  Open/Close Communications, control the update cycle.

4.  Toggle Full Screen mode.

5.  Open the About Box for version information.

6.  Open the member page in a Separate Window.

7.  Log changes in value to the Message Log.

8.  Open the time-stamped list of changes in value.

9.  Edit the program Settings.

10.  View the Message Log.
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Diagnostic Tools

•Terminal for PMAC Commands
•Linux Terminal to Power PMAC
•Log Changes in Variable Values
•Strip Chart Plotting Tools
•Low-Level Data Logger
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Unsolicited Message Logger

Unsolicited Message logging screen logs and time stamps all messages sent 
from PMAC channels 1-4.Terminal for PMAC Commands.

Very useful for troubleshooting and integration!
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Dual Screen Capability

Dual Screen Mode!
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Graphic Control Scaling

Screen Control Feature Scaling
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Internationalization

Users may specify one of 38
languages in their profiles.

Initial internet translation
to text file that can be
edited by a human 
translator.
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Private Labeling – Runtime and SDK Versions

[Private Label]
CompanyName=“ALPHANOV Centre Technologique Optique et Lasers"
SplashImage="LaserSplashImage.png"
LoginImage="LaserLoginImage.jpg"

•Company Name

•Login Image

•Splash Image

•Custom Skin
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Skins

Choose one of the included

“Skins” (color schemes) or

create your own by editing

a simple XML file.
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Custom Screens

The Main Operator Screen

may be replaced with a 

custom screen, and/or additional

screens may be added.

Both WPF and WinForms are

supported.

(Source code examples are

included with the SDK.)
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Custom Software

Custom Software can be created by using the SDK package as a base, and creating a new 
application on top of the established architecture and solid communications platform.



©  OMRON  Corporation

37

MT Connect

A machine running the Power PMAC NC program can publish live process data to 
supervisory systems via the MTConnect standard.  MTConnect Agent support can be 
added to the application with one line of code.  Process data to be published is 
specified in a configuration file.

MTConnect is a read-only standard, meaning that it only defines the extraction 
(reading) of data from control devices, not the writing of data to a control device.
However, the Power PMAC-NC MTConnect agent includes an extension to the 
standard that allows commands to be sent to the application via HTTP.  For example, 
this capability would enable part programs to be loaded remotely over a secure 
network.
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MTConnect…
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Telnet Server

• Power PMAC-NC16 includes a built-in Telnet server.  This server can be 
used to access the machine remotely.  

• The Telnet server can be used for advanced automation scenarios 
where the machine is being monitored and controlled remotely using 

script commands.
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Power PMAC NC vs. Custom HMI


