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OVERVIEW

Introduction

Welcome to Pewin32PRO, Delta Tau’s PMAC Executive software for Microsoft Windows. This software
enables you to configure, control and trouble-shoot your PMAC (Programmable Multi-Axis Controller). At
its core, Pewin32Pro provides aterminal, atext editor for editing Motion/PLC programs and a workspace
environment. Additionally, thereisasuite of tools for configuring and working with PMAC and its
accessories. Pewin32PRO is a development tool for creating and managing specific PMAC implementations.

This document details all the features of Pewin32Pro, and explains how to use Pewin32PRO to communicate
and control your PMAC motion control card. Companion applications such as Plotting, Tuning and Setup
have separate documentation. Knowledge of the basic use of the Windows operating system is assumed.

Note:

Pewin32Pro uses the latest driver from Delta Tau, PComm32 Pro, which works most
efficiently with firmware that supports 163 and 164 (Ctrl-X echo, and Internal Response
Tag Enable). Firmware version 1.16F and beyond for non-Turbo and 1.931 and
beyond for Turbo PMACs will support these |-Variables.

Features

This version of the PMAC Executive software is based on the previous versions but has been enhanced in
many ways. In thisversion Pewin32Pro has:

e Multi-threading of Pewin32PRO real-time display windows.
® Enhanced graphing in PmacPlotPRO.

A thread safe communications driver makes this version also compatible with the 32 bit version of "NC for
Windows" software (and any application using PComm32PRO or PTakPRO, Accessory 9PNPRO or
9PTPRO, respectively).

Pewin32PRO provides basic tools to configure, control and diagnose PMACs. Hereis apartia list of
Pewin32PRO’ s features and capabilities:

Workspace support
Project management
A terminal window

A real-time color editor with many options. Features include error tracking during downloads, color
options for different commands and compatibility with standard C code. Advanced features of the editor
include

e A rea-time PLC debugger. See editor section for detailed description

e Managing the code syntax and applying appropriate indenting and margins

Easy handling of PMAC’ sthousands of I, P, Q and M-variables, including macro support.

Watch window for real-time system information and debugging.

Motor, Coordinate System and Global status windows that display PMAC’ s status bitsin real-time.
Position Window for displaying the position, velocity and following error of all motors on the system.
Diagnostic routines for debugging motors and motion programs.

Different programs (including motion programs, PLCs, PLCCs, Rotary buffers, Inverse and forward
kinematics) status and upload screens.

Overview 1
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Resource manager responsible for keeping track of all MACRO definitions for an active project.
Real-time status display of all PMAC’s connectors.

The ability to talk to multiple PMACs on a single computer.

And many more.

Pewin32PRO has many tools to help both the novice and the advanced PMAC user get the most out of their
PMACs.

Hardware and Software Requirements

The PMAC Executive for Windows software will run on any computer capable of running Windows 98/ME
or 2000 (TM) (266 MHz Pentium MM X and up recommended). Of course, the faster the computer, the
better. In addition, you will need the following:

Microsoft Windows 98/ME/2000 or Windows XP loaded on your computer.
At least 50 MB of free disk space and 64 MB of RAM.

A free serial communications port, or USB port, or Ethernet port, or PCI-BUS dot, or ISA-BUS slot to
talk to PMAC for on-line processing.

Any monitor with VGA resolution (800x600 with at least 256 colors suggested but 640x480 works fine).

Overview
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GETTING STARTED

Installing Pewin32PRO

Before installing Pewin32PRO, read the license agreement included in this manual (behind title page), and
make a backup copy of theinstallation disks. Then install Pewin32PRO according to the instructions in the
PComm32Pro Installation Procedures User Manual.

Help Features

Context sensitive help isavailable. Simply press F1 to launch the help system.

Why Am | Not Moving? and Why Is My Program Not Running? are the two diagnostic functionsin the
Help menu. These are only available if you are communicating with aPMAC. Probably, these will save you
many hours of searching and frustration in tracking down problems associated with running a motor or part
program, especialy if you are new to PMAC. You may run into a condition in which a motor simply will not
run, even though you are sure that all the parameters have been set properly. These functions will look at
your configuration and cite possible (warnings) or definite (faults) causes of problems preventing you from
running your motor(s) / program(s). “Why am | not moving?’ requires that you specify a motor to analyze
while “Why is my program not running?’ requires that you specify a coordinate system to analyze.

The About box will give you detailed information about the version of the software you are running.

Technical Support

Delta Tau is happy to respond to any questions or concerns you have regarding the Windows Executive. By
far, you'll get the quickest response if you send your queries to the following e-mail address:
support@deltatau.com. Of course, please do check out our Web site at www.deltatau.com.

Y ou can call Delta Tau Monday through Friday from 9:00 AM to 4:30 PM PST or FAX us your request or
problem, and we will deal with it the next business day.

Delta Tau Data Systems, Inc. West Coast East Coast

21314 L assen Street . : . i

Chatsworth CA, 91311 Voice: (818) 998-2095 Voice: (804) 795-4288
FAX: (818) 998-7807 FAX: (804) 795-4996

Getting Started 3
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MENU OVERVIEW

How Menus Work

Pewin32PRO uses a dynamic menu system. This means that the menu at the top of the screen changes content
depending on what window has the current focus (is highlighted). The standard menu displayed when the
terminal has focus looks like this:

4, PEWIN3ZPRO --- [ D:' SOFTWARE ENGINEERING', PEWIN32PRO" PEWIN32PRO

File Configure VYiew REesource Manager Backup Setup Toolk  Window  Help

However, the menu will change when, for example, the Watch Window is highlighted -

4 PEWIN3I2PRO -—- [ D: SOFTWARE ENGINEERING', PEWIN32PROY, PEWINI2PRO_Default.INI ]

Eile ‘Watch Window Configure  Yiew Eesource Manager Backup Setup Tools  Window Help

# Watch Window :PMAC:0 ¥1.938 07/11/2001 PMAC? Turbo: ISA BUS

rx0 : 6592496
Hit Insert To Add Yariable

If an option you expect to be available is not, make sure you have the proper window highlighted. If you have
many windows open, use the Window menu item to select the one you are looking for.

< PEWIMIZERD [ O STETYARE E MG ER P P W IR PR, PEWTEEED Dedpus N )
Film Pogbon  Corfpars Yiew  Apsoures Msnsgsr  Bachup Sehip Tooh | Wirdow  Help
- = NIRRT Gl
< it W IPRIAL . {1} LT ]

. bt it Cloaw 41
Wi iass all
Riaicone All

Tie Varizal

Tie Hor gl

Cawcats

A g [t

Poeiior PRAC D YLSEE 07 L2001 M4aCs Turha: 154 BLE

Terminal (PeC:0 W1LE8 OF11/E001 PRACE Tuba: [Sa BS
Wrich Iindow' PRRC O WL 0711001 PMLCE Turbo; 154 BLE

Note

There are very user-friendly context sensitive menus which pop up in many of the
Pewin32PRO Windows. Use the right mouse button over awindow to see the context
sensitive menu.

Menu Overview 5
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File Menu

The File menu handles several things:

£ PEWINIZPRO ——- [ D:SOFT

File Configure “iew Resouro

Mew File
Open File...

Mews Workspace. ..

Open Workspace...,

Save \Workspace

Save \Workspace As...
Close Warkspace

Show Project Manager F2

Upload Yariables
Upload Programis)
Download File

Exit

Opening an existing or creating a new text file.

. Management of workspaces
3. Uploading and downloading PMAC related text files.

NEW FILE — Opens the editor, if not already open, and creates a new text file ready for editing.
OPEN FILE — Opensthe editor, if not already open, and loads the selected file.
UPLOAD MOTION PROGRAM — Uploads the specified PMC program into an editor window.

NEW WORK SPACE — First saves the current workspace, provided the General Setup and Options
has been set to do so (See Setup_| General Setup_and Options), closes all open windows, and
asks you for the name of your new workspace. Pewin32PRO will load the last workspace opened
at the time of exiting the application.

OPEN WORK SPACE — Closes the current workspace, if any is open, and opens the selected
workspace file.

SAVE WORK SPACE — Saves the workspace whenever this menu item is selected.

SAVE WORKSPACE As — Renames the active workspace, but first saves the active workspace
provided the General Setup and Options has been set to do so (See Setup_| General Setup and
Options)

CLOSE WORKSPACE — Closes al open windows, and saves the workspace, provided the General
Setup and Options has been set to do so (See Setup_| General Setup and Options).

SHOW PROJECT MANAGER — Hides or shows the Project Manager.

UPLOAD PROGRAM(S) — Uploads the listed motion and PLC programs into afile and then open
that file in the editor window.

UPLOAD VARIABLES — Allows uploading arange of I, P, Q or M variablesinto an editor
window.

Menu Overview
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® DOWNLOAD FILE — Allows downloading any file with valid PMAC commands.
® EXIT — Closes the program.

Configure Menu

The CONFIGURE menu lets you view and change current variable definitions and PMAC feature parameters.
In some of the optionsthat allow you to change avaue or definition, the change is sent to PMAC
immediately after the value is changed. This alowsyou to verify automatically that the change in the input
field has also occurred in PMAC. It also protects against faulty entries, since out of range numbers will not
be accepted.

WINIZPRO ——- [ D: SOFTWARE ENGINEERING', PEWINIZPRO" PEVWIN

Configure  Yiew Resource Manager Backup Setup  Toals  Window

[-Yariables I-Wariables By Number
P-‘ariables I-Wariables By Category
-Yariables I-ariables MACRD
M-Yariables

Coordinate System
Encoder Corversion Table
Encoder Conwerstion Table MACED

® | VARIABLES— There aretwo interfaces for listing and setting | variables; by category, or by numerical
order. In addition, aspecial interface for MACRO |-Variables exists.

P VARIABLES— Allows setting P variable val ues.
Q VARIABLES— Allows setting Q variable values.
M VARIABLES— Allows setting M variable definitions and values.

COORDINATE SYSTEMS— This menu choice enables you to alter the currently defined coordinate
systems, or define new ones.

® ENCODER CONVERSION TABLE — This menu choice allows you to alter, update, save or retrieve the
entries of the encoder conversion table.

® ENCODER CONVERSION TABLE MACRO - This menu alows you to ater, update, save or retrieve the
entries of the encoder conversion table of aMACO station.

Menu Overview
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View Menu

-—- [ Oz SOFTW/ARE ENGINEER ING
View Posource Marnagar  Backup
Ter i
Watcky W innclowe
Pasition
Jog Ribbon
DR W iEramer

Comnecior Siahs

Fiotor Stabs

Coordinate Sysham Status
Giobal | Stafus

aitor Sartup Summany

Progran LT Saas (and Uglosd)
PLLCLC Sians

The VIEW menu contains many interactive status displays as diagnostic tools. Many of the displays are
updated in real-time.

TERMINAL — Opens aterminal window.

WATCH WINDOW — Opens awatch display window. Y ou can have multiple watch windows open.
POSITION — opens a position display window. Y ou can have multiple position windows open.
CONNECTOR STATUS— Allows monitoring the status of PMAC’ s connectors.

MOTOR STATUS— Displays the interpretation of status bits associated with a specified motor in real-time.
COORDINATE SYSTEM STATUS— Displays the status of the specified coordinate system in real-time.
GLOBAL STATUS— Displaysthe interpretation of the global status bitsin real-time.

MOTOR SETUP SUMMARY — Displays the configuration of a specified motor.

PROGRAM/PL C STATUS (AND UPLOAD) — Displays the motion program and PL C program numbers,
starting address and size of al “programs’ in PMAC’s memory.

® PLCC PROGRAM STATUS— (Compiled PLC) displays the PLCC number, starting address and size of all
compiled PLCsin PMAC’s memory.

Resource Manager Menu

This menu allows you to scan and list al the macro definitionsin any given project. Please see Resource
Manager section below for detailed description.

#. PEWINI2ZPRO --- [ D:% SOFTWARE ENGINEERING', PEWINIZPROY PEWINI2PRO

Eile Configure WYiew Resource Manager Backup Setup Tools  Window Help

Files |

e Projectl Resource [¥lanager

EE Froject] All Macro Yariables | P variables | M Var

Key Name |Mﬂc:ru Name |Definitinn
A_ARG_Q Q10
A_CMD_POS_ L:goozod

® VIEW - Displaysthe resource manager and lists all macro variables with key name, macro name and
description.
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Backup Menu

The options in this menu allow you to save or restore complete or partial portions of PMAC configuration to
disk.

Pewina 2 MewWorkSpace, [
Backup Sehp Took W

Lipicad Corfiguration
Bestons Configuraton
Warify Configuration

® UPLOAD CONFIGURATION — Allows saving al or part of PMAC’s configuration to a disk file.
® RESTORE CONFIGURATION — Allows restoring all or part of PMAC’ s configuration from disk.
® VERIFY CONFIGURATION — Verifies a specified configuration file.

Setup Menu

This pull down menu allows you to customize Pewin32PRO.

Setup Tools ‘Window Help

General Setup and Opfions
Force &l Windows to Device Number

¥ Show Message Window F3
Show Project Manager Fz

® GENERAL SETUP AND OPTIONS - Allows the customizing of Pewin32PRO's features.

® FORCEALL WINDOWSTO DEVICE NUMBER — alows the user to switch al windowsin PMAC
Executive to communicate with a specific device number. This device number isimmediately tagged to
al of the closed windows as well through the workspace file.

® SHOW MESSAGE WINDOW — Displays the Message window.
® SHOW PROJECT MANAGER — Displays the Project Manager window.

Tools Menu

This menu item allows the launching of application tools that complement the Pewin32Pro.

" PEWIN32PRO_Default.INI ]

Tools  Window Help
PrAC Test Pro

PMAC Plot Pro
PrasC Tuning Pro

P1Setup Pro

P25etup Pro
TurboAUMAC Sefup Pro
UmacConfig Pro

Customize Tools Menu,,,
Adobe Acrobat Reader
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® PMAC TEST PRO - Launches PmacTest program. PmacTest is now installed with Pewin32PRO
Executive.

PMAC PLOT PRO - Launches PmacPlot program (if it isinstalled).

PMAC TUNING PRO - Launches Pmac Tuning program (if it isinstalled).

P1 SETUP AND TUNING PRO - Launches the PMACL setup program (if it isinstalled).

P2 SETUP AND TUNING PRO - Launches the PMAC2 setup program (if it isinstalled).
TURBO/UMAC SETUP PRO - Launches the Turbo Setup program (if it isinstalled).

UMAC CONFIG PRO - Launches the UMAC Configuration Setup program (if it isinstalled).

CustomIzE TooLS MENU — Allows adding third party applications in the tool menu. These applications
then can be launched from the tools menu. These applications are listed after the customize tools menu.

Window Menu

This menu is for managing the position and arrangement of any windows currently displayed. Itis
dynamically updated to allow easy selection of a specific window. Further, it shows al of PMAC Executive
windows and on selecting awindow bring it to the front.

tivkw  HelR
I
e 1)
framme Al
Eestone &l
Tha ‘varncs
T Horporval
o
ArancE oo
WAL Window PRI 0 VL33 O2AMX001 PMAC TURBO; 158 RS
Tarmnd PRNC O WL3YT OLrX001 PMAC TURBD: SN BLIS

Help Menu

The HEL P menu options allow you to retrieve on-line information about PMAC, the Executive program, and
the various help functions. Y ou also have access to the two diagnostic routines provided by Pewin32PRO.

® CONTENTS- Displays this manual's content in the help file format.
WHY AM | NOT MOVING ? — A diagnostic routine to help determine why amotor is not responding.

WHY IsMY PROGRAM NOT RUNNING ? — A diagnostic routine to help determine why a program is not
running.

e ABOUT —displaysinformation about your version of Pewin32PRO, including the version number, the
copyright, legal and licensing notices.
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BASIC CONCEPTS

Workspace Management

Pewin32PRO can (and does by default) save the layout of the user forms (position, watch window etc.) and
the Project Manager configuration to atext based ‘INI’ file. Thisfile keepstrack of al the open forms
(windows) including their sizes, device association, update rate, state at the close of previous session, and
other parameters specific to the form. Of course, the workspace file can be edited outside the application for
desired changes, though thisis not likely to be necessary. The default workspacefileis
Pewin32PRO_default.ini, and is saved in the application folder.

< PEWINGZ — [ D:',_PEWING2'\Delme333.IN1 = 0] x|
J£ Fie Edtor Configre Vew Backup Senp Took Window Hep _ |

=) %
Files | DedE@n &t R
== Mill "Rl N
EEAMDOE 5 | |
= Exmmples_aold pr exnmples pmc
2 plmwerpme OFEN FLC ° CLERR -
S plmwerpmc P132={ {P131-1}) *P132+M1I2*M13
:.c; 2 1P rar penc If (p132 > P13}
I3 10 e ae nic I::I:m-ihm- .|I Lim ; i
COMMAND " # 15"
N LT Tt e L e T
‘| | »] EEND"Motor 1 I2ZT Limit TE
-
[FraaC 0] O Pewin Z2\Exa ‘] L'J
[+) Prajed| £ Prajedt| )
— [afin] D WPawn 32 Examplal!

i ek "' =ML Sdotor 1 1 41=] %

Wity mecr dicionarny table: O Pewin 12 ExampleCyexamplas THL
Tois Wamings: [

¥ | Tioted Ermmars 1 |

END :l

Fesults | Changa Hl:vnh:r]

Pewin32PRO Woarkspace: Project Manager (Upper Left), M essage Window (Bottom),
Editor (Center Right)

Because you can name the workspace file anything and anywhere you want, this feature allows for instant
adaptation of Pewin32Pro to specific application types (i.e. Mill, Lathe, Telescope). Simply open the
workspace from the File menu.

The current workspace name in use is shown on the main title bar of Pewin32Pro. If noneis open, you can
create a new one or open an existing one from the File menu. Y ou may also rename aworkspace by using the
‘save as’ feature, also in the File menu.

Closing the workspace (also in the file menu) closes all open forms and limits what can be done within the
Pewin32PRO application.

Upon exiting PEWIN32, the current workspace will be saved to the active workspace file, by default. You
may disable this feature by using the General Setup and Options dialog under the Setup menu.

The two windows that are fundamental to the workspace are the Project Manager and the Message Window.
These forms can be shown or hidden using the pop-up menu (right mouse click). Also, quick closing of these
windows can be done by asingle click to the ‘X’ button that is located to the far left. Lastly, the F2 and F3
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open and close the Project Manager and Message Window, respectively. Usage of these windowsis
described next.

Project Management

All applications involving PMAC require some customization. Typically, these customizations are held and
organized in text files. The Project Manager facilitates the quick reference, organization and downloading of
such files.

Add Project i x|

Please enter the project name:

Frojectd

W Projectwill be specificto a PMAC Device

Please choose a device number to associate with
this project [0_.7]:

Device: 0 Select/Add Device

(9] 3 Cancel

To use the Project Manager, first add a project by clicking the Add Project button or use the pop-up menu
(right mouse click).

The Add Project dialog box allows you to specify the name of the project (i.e. Mill, Lathe) and the PMAC
deviceto associate it with. The device number is used when downloading the file. If you don’t want to
associate any PMAC device with this project, press the Select/Add Device button and then press Cancel.

Downloading individual files or complete projects can be done by first selecting the item then using the pop-
up menu’ s download item.

Message Window

The message window is used from time to time by Pewin32PRO to display the results of avariety of things.
There are two main tabs in this window: Results and Change M onitor. The Resultstab is used for:

Downloading files.

Backing up, Restoring and Verifying files.

I-Variable changes made by Pewin32Pro and other applications.
Miscellaneous items which may be implemented in the future.

Hint: When downloading afile that reports errors, double click on the Error within the Results tab to quickly
load and edit the offending line.

The Change Monitor reports behind-the-scene PMAC variable assignments done by Pewin32PRO or other
applications that have adopted the practice of reporting such changes. For example, any I-variablethat is
assigned by Pewin32PRO is reported.
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Uploading Programs from PMAC

Pewin32PRO gives you the ability to retrieve motion programs and PLCs into an editor window. From the
FILE menu, you can select “Upload Program(s)” (motion programs and PLCs). Thislistsall motion programs
and PLCsin the PMAC. You can select any or al programs by check box and hit upload to savethemin a
specified file aswell as open in the editor.

< lplnad Programs (PMACD V1,938 07/ = F
Type | trunber | start Address |size
Motion ] $A000 a7 |
Wocion 500 SADZF T
Motion 1000 $AOT3 4619
| Hekion 1001 YH2TE 136
] PLC 0 §E306 1z
PLE 1 $E31z 15
PLE Z [Aeciwe]  §E3ZI BES
PLC 3 [Aotive]  $EE5 130
I PLC q [Rekive] 1E707 581
] PLC 5 [Rooive] FE358 1E3
PLE § [hotiwe]  SBALD 144

Sebact All kotion Frograms Salect Al PLC Programs

Salect Mone Salect &l

Lipload Dione

Note

Y ou can back up PLCCs and other pertinent information from the Backup\Save
Config menu item.

Uploading PMAC Variables

The upload variables menu item allows you to upload arange of variables.
Lplaad Warables (PG00 V1937 ill

& Pvarables
From: I T Wvarabies

O k-vanables Dafinmans

To: (1022  PVoricbies
~ Ovanables

Lpload Done:

Just specify the type of variables you wish, and the range. The maximum To value depends on the PMAC
type you have.
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Downloading Files to PMAC

Downloading allows you to transfer the contents of afile on disk to PMAC's memory. Thisishandy for
transferring new or modified PLC or motion programs and/or variable values and definitions to PMAC.
Suspend any PLCs (CTRL-D from the terminal) or motion programs (CTRL-A from the terminal) during a
download.

There are three different ways to transfer files from a hard or floppy disk to PMAC:

e Usethe Download File menu item in the File menu.
e Download directly from an editor window.

® Usethe context sensitive menu (right mouse click) from within the Project Manager. Hereasinglefile or
the whole project may be downloaded at once.

Using Macros in the Editor

While using any text editor window, you have the ability to define your own commands by use of user-
defined macros. If you program in Pascal or C, you may already be familiar with the use of macros and
appreciate their power. By using macros, you can code PMAC programs to read in English, making it much
easier to interpret what a motion or PLC program is doing without having to look up every command in the
PMAC User Manual. A macro definition is nothing more than a substitution name (that you invent) whichis
used in place of any valid PMAC command (like GATHER or DWELL), command phrase (like OPEN
PROG 1 orM1->Y:$FFC2,8,1), or variable (like P1, M22, Q342, etc.). At the beginning of your
program file (or at least before you actually use your macro definitions), you declare your macro definitions
using the #define command (which can be lower or upper case). Examples of using thiscommand are:

#define pressure P1

#define turn_on_pump M1=1
#define collect _data GATHER
#define seconds NULL

Note

The File Contains M acr os box in the Download Options dialog must be checked for
the program to properly process "#define" and "#include" statements.

When the PMAC Executive Program is downloading your file from the text editor, if the #define command
is encountered and if the File Contains Macros or PLCC’ s box is checked in Download Options dialog
box, the definition is stored in PC memory (nothing is actually sent to PMAC). When the macro nameis
encountered later on the file, the PMAC Executive Program will send the actual PMAC command
phrase/variable for the particular macro so that PMAC only seesavalid PMAC command/variable (instead of
sending pressure to PMAC, P1 is sent for the above example). The only exception to thisiswhen a
macro is defined asaNULL. In thiscase, nothing is sent to PMAC —it is available merely to provide unitsto
numeric values for further macro elaboration. See the sample program listing below for examples on how to
use the NULL definition. Remember that PMAC never sees the macro names — when the downloaded
program is listed, you will see standard PMAC commands.

A few rules must be followed when declaring and using these macro definitions. The macro name may
contain any unique sequence of characters (upper/lower case letters, numbers, symbals, etc.), but must be
separated from the #define command and the macro's definition by a space (as seen in the above
examples). Themacro name (like gas_pressure, turn_on_pump, collect_data) may not
contain any spaces. However, you may use the underscore character _ to separate words for ease of
reading. The PMAC Executive Program will differentiate between upper and lower case for the macro
names, so take care when mixing upper and lower case letters. If you try to use a macro definition that has
not been previously defined properly (because you misspelled it or the upper/lower case letter sequence don't
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match, i.e. pressure and Pressure), the program will download that line asis and may (and most probably will)
result in an error generated by PMAC. Also, remember not to use the same name for two different macro
definitions.

Y ou may also use macro definitions contained in other files on disk instead of or in addition to existing
definitions in the file you are downloading. The command to do thisisthe #include command:

#include "macro.pmc"
#include "names"
#include "program.def"

Y ou may want to create afile that contains nothing but macro definitions, and then have several motion
programs "include" these definitions so that they can use the macros. This can help keep the size of program
files small when many macro definitions are being used. The rule to follow when using the #include
command is that the file name (any legal DOS file name) must be enclosed in quotes and must be separated
fromthe #include command with aspace. The same rules stated above for naming the macros also
apply here, including the amount of PC memory used.

To best illustrate the potential of using macros, here is an example program using cleverly defined macro
names:

#define msec NULL
#define revs/sec NULL
#define set_acc_time_of TA
#define set_S curve_time_of TS
#define set_feedrate of F
#define set _move_time_of ™
#define feedrate_ time_units 1190

#define setup_gather_pointer M88->X1,18 M89>X1,19

#define free up_memory_space DEL GAT DEL TRACE
#define reserve_memory_ for_gather DEFINE GAT
#define start _gathering_data M88=1M89=1
#define stop_gathering _data M89=0
#define motorl_is axis #1->
#define select _coordinate system &

#define clear_coordinate_system UNDEFINE
#define move X to position X

#define move_Y_to_position Y

#define move Z to position 4

#define sit_there_ for DWELL
#define repeat_as long_as WHILE
#define end_of loop ENDWHILE
#define increment_repetition_count P1=P1+1
#define repetition_count P1

#define repetition_limit 3

#define begin_program OPEN PROG
#define end_program CLOSE

;Now, let"s use our new macro definitions!...

free_up_memory_space
setup_gather_pointer

select_coordinate_systeml
clear_coordinate_system
motorl is_axis 2000X

begin_program 2 clear

feedrate_time_units = 1000 msec
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set_acc_time_of 200 msec
set_S curve_time_of 50 msec
repetition_count = 0
set_feedrate of 1 revs/sec
start_gathering data

repeat_as_long_as(repetition_count<repetition_limit)
move_X_ to_position 2
sit_there_for 300 msec
move_X_to_position O
sit_there_for 400 msec
increment_repetition_count

end_of _loop

stop_gathering_data
end_program

reserve_memory_for_gather

Download Options
There are several options associated with the downloading of files. These are accessed through the SETUP-
GENERAL SETUP AND OPTIONS menu item.

General Setup and Options x|

Dieault I:Il.-'-.-'ilzl.-l Genernal :-ﬁ&ﬂh-ﬂaa:lﬁl!‘ﬂ' |
| li

= Farsa Fila for Maoos [#include, #define etc. ). COMPILE PLOC s
[+ Craaie alog File [Filetame LOG o record of esulis)

[+ Craale a Mea file (FileMeamea MAP. {or cross refarence]

I D nat downlosd (fa see pre-pracessed rmsults anky

' Diaples Warning if FLC s sre nuniing bedone dovwnieading

n] 8 Carced

Parse Filefor Macros. COMPILE PLCCs. Select thisif the file you are downloading contains PLCCs or
uses the "#include" or "#define" statements.

Create Log File. If you wish to generate alog file of the download process, select thisbox. Thisisgood for
debugging a large program.

Create Map File. A map filetellsyou what symbols are matched to what definitions.

Do not download. Have Pewin32PRO process the files downloaded to a compiled format (output file has a
* 56K file extension), but don't download to PMAC.

Display Warning if PLCsare running before downloading. If thisbox is checked, Pewin32PRO checks
for running PLCs every time you download afile. If they are running, you will be notified prior to download.
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Terminal

The Terminal represents adirect connection to aPMAC. There are two partsto the Terminal, the Entry and
Response windows. Any characters you type at the keyboard are sent to PMAC after pressing <ENTER>.
Any characters that are sent from PMAC to the PC are displayed on the response window in a color
corresponding to the current communications mode. If any command is rejected by PMAC, an error code is
shown aswell as its description (and possible remedies) displayed in red text (assuming 16 is set to 1, the
default). You should always read thistext, asit may affect your application.

= Terminal :PMACIO V1,837 02/208,

$120000

$ 100000
E92000078002

| E

The entry window keeps track of al unigue commands sent to PMAC. To retrieve apreviously sent
command, press the down arrow to view to the bottom right of the window, select and press <Enter>. Thisis
especially useful when, for example, you constantly have to type in alengthy command phrase such as:
RHY$C000, 20.

Terminal Configure Siew
Clear Terminal

oy
Copy Terminal To MHNotepad

DPR AaSCII Cormimunication
WiEwy Interrupts
Show MMacro MNames

Set Butfer Size
High Speaed
Select Colors
Select Fomt

Select Ph1aC
Set Thread Priority

If you have SEND or CMD statements which cause PMAC to send ‘unsolicited’ strings to the host PC, you
may want to close all windows except the terminal window to ensure these strings are captured and displayed
by the Terminal window. Other open windows, which periodically poll PMAC, can inadvertently destroy
unsolicited responses.

Changing the Appearance of the Terminal
Select the Terminal window so that the Terminal menu item appears. Choose the Terminal | Select Colors
or Terminal | Select Font menu items for changing the appearance of the terminal.
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Selecting DPRAM ASCII Communication
By selecting DPRAM ASCII communication, you can enable or disable the DPRAM communication
provided that PMAC has DPRAM and it is configured.

Note

Only I1SA, PCI and USB modes of communication support DPRAM ASCI|
communication.

Enable View Interrupts

This option allows you to mask any or al interrupts for terminal display. Please refer to hardware reference
manual of your PMAC for jJumper settings. Further, consult PComm32PRO _Installation notes for configuring
al ISA type PMACs. Interrupts on al PCI type PMACs are supported and enabled.

x
Saled whal inharupls o display

F In Fosiiion ¥ [Hosi Haguest

[T Buffer Request I IB5

™ ‘wiesning Follceing Ernor [~ P&

[™ Fefal Following Ermar [~ IR?
b Dizplay Intemupts In Tesmanal I Beep On Inbarupt
i_ Ok | Carcet

Hofa: InPosfian, Wearming end Fatel following aror ane & withan tha
coniesl of & coordinee sysiem. Al motars mus meed the condman ol
In Po=stion”

Note

Only SIA and PCI modes of communication support Interrupts.

Terminal has other nice features as Clear Terminal, Copy, Copy Terminal to Notepad, buffer sizeand
show macr o namesin the terminal.

Position Window

The position window displays motor position information. Y ou can select the window to display position,
velocity, or following error separately or in combination for al eight motors simultaneously. Position can be
displayed for al motors.

ol P 0 SPRARCD WILSGET 0236

FERSR.F Cis
bEha.2
304650
| KT
iCis
LRI
i
bl
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Position Menu
When the Position window is highlighted, the menu changesto :

<L PEWINIZPRO -— [ x|\ Pewind2\Ne
Ble | Posion Configore Wew Backup Seh

Poation and vdooty Units
Restore Defalt vaues
Sebert Cokor

Salect Fort

Mext Set of Motors (Turba PMAC)
Postion of 32 Mabors (Turbo FHAC)

Salect PMAC
Sat Thresd Dalay' Pericd

PosiTioN — Allows displaying/hiding position. Position display can be combined with velocity and/or
following error displays.

VELOCITY — Allows displaying/hiding velocity. Velocity display can be combined with position and/or
following error displays.

FOLLOWING ERROR — Allows displaying/hiding following error. Following error display can be combined
with position and/or velocity displays.

Units and Scales
Position and velocity units Error! Bookmark not defined.— Allows setting scaling and unit parameters for

each motor. It also has the option to display/hide any motor.

<. Position Scale | =0 x|
Motor # 1 Enabled -
Display & -

Cts Per Unit |1
Dec. Places |1
Rollover ||:|

Fosition Units Cig -
Time Uinits |5 - |
Velocity Units Crs/3

Diora | Apphy

Hotel The following error remains
unchanged during these scalings

To change the scale factor for displayed information, enter the appropriate number of encoder counts per user

units (i.e. if you want to have 10,000 CTS = 1 inch, enter 10000). Next, specify a name for your user units
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(i.e.“inch”, “deg”, “rev”). Select your velocity units (i.e. "per ms', “per second” or “per minute”). Enterina
value for optional rolloverError! Bookmark not defined. (i.e. 360 if your user units are degrees). A value of
0 for rollover indicates no rollover. Lastly, specify how many decimal places to the right of the decimal point
you wish to have displayed (for inches, you may want to use avalue of 3 so inches are displayed as “2.002
inches’). These parameters affect only the way information is displayed in the position window. They have
no connection to PMAC itself.

Note

Only an active (Ix00 = 1) motor’s parameters can be modified. Also, note that the
following error remains unchanged during these scalings.

Deselecting the display check box associated with a motor will cause the position window to not display
information about that motor. This allows systems to display/hide any given motor.

RESTORE DEFAULT VALUES - Reverts all settings to Pewin32PRO’s default settings, including display mode,
Ctg/Unit, Dec. places, Rollover and units for Position and Vel ocity.

SELECT FONT | SELECT COLOR - Allows changing the appearance of the Position window.

NEXT SET OF MOTORS - Allows display of any one set of the motors for Turbo PMACs. By pressing the
<PgUp>, <PgDn> or the <UpArrow>, <DownArrow> keys it is possible to change to the next set of
motorsin that order.

PoOsSITION OF 32 MOTORS - Allows display of position only for all 32 motors for Turbo PMACs.
Watch Window

The watch window allows you to watch the response to any valid PMAC command, address or variable you
wish to observein real-time. You may also select defined macro names from the .thl files created when PLCs
and PMCs are downloaded to PMAC, or define macros of your own.

< watch Window PMAGCO V1,937 02 = 0] x|
: 0000,1010,1110,1100,0010,1100 =

Il » OO OO LT Do 1 T000o1 i 1101

rxf) . 715822

rhxi : DAECIE

Muachine _Inpat_ 1 (M11) @ 0
Machine Onutput 1 (ML) : O
Hil Inser To Add Variahle

Ll

Each entry isdivided into two sections. Thefirst is the actual PMAC command used, and the second isthe
value returned from PMAC. If thereisa MACRO definition, then the main entry is the MACRO name and
the PMAC command is enclosed in parenthesis. When visible, the Watch window update rate, like other
active windows, is by default set to 1 second. However, it can be changed to asfast as 1 msec or as allowed
by your computer and PMAC.

Note:

Currently atotal of 250 variables can be listed in a single watch window.
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Watch Menu
When the Watch window is highlighted, the main menu changes to:

Bl | Wigteln window  Configure Wi

Open \Walch Cirl+

Sawe Watch Cirl+5

&3d Ikem Irs

D=t Ihem D

Edit It=m Ci+E

Clear 8] [tems Cirl+C
¥ Shoe Macro Definiions  Cr+D

Edit MacroTae il +M

Select Font

et Cokors

Select PMAC

Sat Thread Friofby

OPEN WATCH —Use thisto open awatch table previously saved. The saved files have a . WTB extension.
SAVE WATCH —Use this to save awatch table for future use.

ADD ITEM —Use thisto add new watch entries to the watch table. Add Multiple Variables has been added in
this menu for simultaneous addition of variables. See the Add Multiple Variables section for details.

DELETE ITEM —This deletes the currently highlighted item.

EDIT ITEM —Allows changing the format in which return values are displayed. The available options are
decimal, hex and binary. See the Editing Watch Entries section below.

CLEARALL ITEMS—Clears (deletes) al itemsin the watch table.

SHow MACRO DEFINITIONS-Allows displaying/hiding macro definitions in the Watch window.
OPEN MACRO TABLE —Use this to open a MACRO definition table.

EDIT MACRO TABLE —Use thisto edit aMACRO definition table.

SELECT COLOR | SELECT FONT — Allow changing the general appearance of the Watch window including
Background Color, Text color and Font style.
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Adding Entries to the Watch Window
When the Watch window is highlighted, pressing the <INSERT> key or selecting ADD I TEM... from the
Watch menu brings up the Add a Variable dialog interface.

< Add A Variable b x|

Current Moo Table

|L5 _FEWIRLES M acno=500_1 THL

Edt Macio Table |

P& Command. Yanabla, or Macmo
[ Inciuda Mon kMacom Yanablas Ldd Mubipleanables |
I =]
&dd | | Done |

Simply type in the PMAC command you wish to watch the status of and press the Add button. The entered
command will then be displayed in the watch window. Add as many items as you want, then select the Done
button to return to the Watch window. Y ou can aso select any defined macros from the macro drop down list.
From this window, you could edit the macro table, by clicking on the Editing M acr os button. The Add
Multiple Variables button lets you add multiple variables to the watch window. Y ou could add multiple
variables in thiswindow by separating every variable with a semicolon. For example, to add four variables to
the watch window at the same time, you could do: p1;i130;910;m1. Include Non Macro Variables check
box, allows you to include al the non-macro variables to the drop down list box, which are added the watch
window.

Adding and Editing Macro Definitions

Pewin32Pro's Watch window has a built in macro management facility. You are able to load and save macro
files (like those produced by downloading filesto PMAC) as well as add, edit and delete entries in those files.
Once these macros are set up, instead of typing variables into the Add Watch dialog, you can select them from
the macro list and view their status in the Watch window.

+ adkd A Macro Varlable x|
M acre Yarniable FAC Command. Address, or Yanoble
|h"~.ll.|'-r-=_ﬂ.".|l:.l.|‘,_'l — |r.11|

[ aad | Cancel |

Simply select the entry you wish to watch and select the Add button.
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Editing Macros
Pewin32Pro’ s watch table contains a full macro configuration utility. Thiswill alow you to create, edit and
delete macros as well as save and load macro tables to disk.

< Edit The Macro Varlables : x|
bacrn Walug
Mockine Inpot 1 Hil_________|
Machine COutput_1 M1
d| | i
E clit | Add | Blamove | Remowve Al |

Sea | Load | Dione |

These can then be selected from the list in the Add Watch Item dialog box. Selecting the Add or Edit
buttons will allow you to assign or change a Macro.

Specify amacro name and its corresponding PMAC command or variable. Pressing the Edit button will add
or change this macro definition in the macro list.

Selecting the Remove button will remove the currently highlighted macro definition. Remove All will clear
all the entries.

To display PLC or PMC macros in the Watch window, load the .tbl file (created when the PLC or PMC was
downloaded) by selecting the Load button. Select the appropriate file and press <ENTER>. Once a macro
table has been loaded, it nameis displayed in the Add Watch dialog. Open the list box by clicking on the
small arrow button to the right of the command line to display alist of loaded macro definitions.

The Load and Save buttons prompt the user for afile and perform the specified operation.

Add Multiple Variables
A new interface Add Multiple Variables has been added to the Watch window. This adding more than one
variable in the watch window. It also allows you to add more than one macro variable to the watch window.

<7 pcked Moultiple Variables |
Select A Variable From: [100 -
P Vanable
T Veriakble

Tao: 18] =
0 Varable

# | Varinbla

= .
Macro Vanable Ard Vearishles
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Editing Watch Entries

When the Watch window is highlighted, double clicking on any item or selecting Edit Item from the Watch
menu brings up the Edit Item dialog interface. In thiswindow the watch entries can be formatted to display
their datain a number of different ways.

< Edit The Mask OF This Variathe x|

Paturmed Type Dizpley Filter Einery Display Range
~ Swing " Hong # 01 Bits To Dizpleny: E -|
v Birary
Staring Bt Incles: |-1'-' --|
= Dacimel I Cchal
~ Dasmal Mesk: |FFFFFFEFFFFF
™~ Hex F Heox I# Lsa comma 5 eparshar for

ary 4 il nibble

Apply | | Ok | Cencel |

fi.e. "Retumad Type"is Hex for s FRASC command of "RH0", i is Dacime
lor & Pl command of "Ex00 and it is Sinng for & " Des" command

Select the format the entry will be returned in. If you expect the response asastring (i.e. "TYPE"), Decimal
(i.e. RX0) or hex (i.e. "?").

Select the numerical display mode from the selection in the middle, and the number of bits of this entry to use
in the display.

The bit mask is used for a bitwise Boolean AND operation. The resulting valueis displayed in the Watch
window. To show all bits (the whole number) set the mask to FFFF

If the Use Separator check box is selected, separators will break up the display. Binary numbers have
commas every four bits (nibble); decimal numbers have commas every 3 decimal places left of the decimal
point; hex numbers are separated by spaces every four places.

DPR Viewer

DPRAM viewer isanew screen. This showsthe start address on the PMAC side as well asits equivalent PC
offset. This further allows you to display and change any location DPRAM from the computer side.

=1 DPR Viewer :PMAC:4 ¥1.940T7 04/24/2002 PHAC - ||:||ﬂ

Go TD:I1|:|24 | Go I Eefresh | [ Update

<< | -266 | - | + | +266 | >> |

PC Offset FMAC Address Z [(2-3) ¥ (0-1) -

Ox0oooo (o) $60000 (393Z16) §0123 0000

Ox0004 (4) 0001 (393217) &0000 d0000

0x0008 (8] $60002 (393218} |saEDe 40000 -
Note

DPR viewer isvalid for ISA, PCI, USB and Ethernet modes of communication with
DPRAM available and configured mode only.
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Status Screens

The VIEW menu lets you view how programs, motors, coordinate systems, and global parameters and
connectors are organized and functioning in PMAC. Many of these allow you to monitor parametersin real-
time.

Connector Status

This option allows you to monitor the status of PMAC’s connectors. Currently, Pewin32PRO supports the
J2(JPAN), J3(JTHW), J5(JOPT), J7(IMACH2) and J8(JMACH1) connectors for PMACL style board and
J2(JTHW), J3(JO) J9 thru J12 (JIMACH) connectors for PMAC2 style boards. For PMAC Ultralite boards
only J2(JTHW) and J3(JIO) are supported. PEWIN automatically selects which connectors may be monitored
depending on the PMAC series.

+ gelect Connector SPMACHD x| x|
Salect s FMACT Canneclor
= UZ JFAN - Coniral Panel
~ J3JI0: Input / Out
~ J3 JTHW : Thumizwhall Part pred
 J9 JMACHT - Acis 1-2
1~ J5 JOFT : Inpunt ut
putf v © J10 JMACH? - Asis 3-4
Mot e o  J11 JMACH] - Aods 5 -6 S
r JB JMACHI - Aois 1 -4 I"Eﬂrﬂl| £ J12 JMACHA - Asis 7 - 8 X Cancel
PMAC1 series PMAC?2 series

When a selection from this dialog box is made and the OK button is pressed, the status window showing the
connector and its respective pinswill be displayed. The colors of the pins change with the state of the pin,
TRUE or FALSE. Pinsthat areinaccessible through software are marked with an asterisk (*).

7, Control Parel Connector PMACD V1,937 0238 = |0 %|
5 Power 1 |MBEI 2 PMAC Common
3|20 4
5 |[OQ] 6
A==
Ll ele) Bl
1 |23 |12
13 | | 14
Feset PMAC 15 |EBED | 1§ HandWheel Enc. A Channel
I Pogition IND (C.5) 17 |G @ | 18 Buffer Reguast IND. (C.5)
Fatal Follow Ermor IMD, (C.5) 19 |6 G | 20 Fead Pot Wipeas
Spare 21 (/KR | 22 HandWheel Enc. B Channel
Weam Follow Error 1 IMD. (C.5) 23 |2 | 24 WalchDog Timer
s hY Fower 2B Gﬂ 28 FMAL Comimon

When a connector status window is highlighted, the main menu changes to:

Fle | Copnector  Confioure
Condense

* Besp On Change

Cokor Sehun
A condensed JPAN status window
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CONDENSE/EXPAND — Places the status window into condensed mode. In this mode only the pins and their
respective numbers are displayed.

EX=E 1ol x|
(=1
3 QO] 4
5 Q0] 6
7 D] e
a |2 w
1 |G| 12
1310014
15 | 1Q0 |16
17 | |[@ @ |10
19 ||@ | 20
21 ||@ | 22
23 | I00 |24
25 ||Q0| 2

BEEP ON CHANGE — When selected, the system will beep each time a parameter changes.

COLOR SETUP — This brings up the Status Colors dialog box, which allows changing the display colors used
in the current connector status window.

-r_ Sratiis Colors i ll

Trae—Falsa

@ r
& -
g r
@
@
@ r
Q =

Select the colors you wish to use for True and False state displays.

W' O,

X Cancal

o & W W R D W
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Motor Status

This display shows the interpretation of the status bits of the specified motor in real-time. Thisis done by
continually inquiring the PMAC for corresponding X and Y registers of each motor. The corresponding
registers are also displayed for each motor. True conditions are highlighted. The <PgUp>, <PgDn>,
<UpArrow>, and <DownArrow> keys allow you to select which motor to examine. This status screen is
equivalent to the “ ??" command at the terminal screen.

. PEWING2PRO - [ D'\ Pewin32\NewworkSpace. M |
Fle Stats Corfigure  View Backup Setup Tools Window Help

« motor Status :PAPACHD V1AST 0228,/ 0001 - |I:I|£|
Muotor; -1 :

b 1=11] Descriphon R (1] De=criphon
(bR 23 (BR23) (CS-1) & bil 3(MSE)

(bR 22) Magatie and limil cet (zoft or hard)(bil 22) (C5-1) & bit 2
(bR 21) Fosikse end benil set (zoft or hard) (bR 21) (C5-1) & bit1

As of now, only full mode of display is provided. In future releases a custom status screen will be available
for the user to get any status bit of amotor or coordinate system in the same screen. This status screenis
equivalent to the “?” command at the terminal screen.

Coordinate Systems Status

This display shows the status of the specified coordinate system in the real-time fashion. Thisis done by
continually inquiring the PMAC for corresponding X and Y registers of each coordinate system.
Corresponding registers are also displayed for each coordinate system. True conditions are highlighted.

Pressing the <PgUp> or <PgDn> or the <UpArrow>, <DownArrow> keys changes the coordinate system
being examined.

< courdinate System Status PYMACHYVLSET 02/20/2001 PHAG

C5: 11 -

S Degriphon THEF  Deseroion THEM  Desergion
il EitlH Looksheadin prograss bitd% LHEwmp
oY 2-mds noremenl mode 28 Runtes e b 25

k2] Razl) - 21}

As of now, only full mode of display isavailable. In future releases a custom status screen will be available
for the user to get any status bit of a motor or coordinate system in the same screen. Unlike Non-Turbo
PMACs' coordinate system status (48-bit wide), Turbo PMACs need to be polled for three registers (72-bit
wide) in order to get the status of each coordinate system. This status screen is equivalent to the “ ??’
command at the terminal screen.
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Global Status

This display shows the Global status bits of the PMAC in real-time. Thisis done by continually inquiring the

PMAC for X:$3 and Y :$3 for Non-Turbo PMAC and X:$6 and Y :$6 for Turbo PMACSs. True conditions are
highlighted.

< Global Status :PMACI0 V1,937 02/28/2001 / -|D|ﬂ
X 3000006 Descnpion 4000005 Description

[bitZ3) Fealime intemipt active (biZ3) Turbo Ulralite

bl 2Z] Realime intemupt re-erfy (k22 Turbo VME

[bA2l) Senvo acive (bd1) CPUwith Opfion 4x prasant
[bn2l) Senvo emr (20} Binary oty utier open

As of now, only full mode of display is available. In future releases a custom status screen will be available
for the user to get any status bit of amotor, coordinate system or the global status bits of the PMAC in the
same screen. The global status screen is equivalent to the “???" command at the terminal screen.

Motor Setup Summary
This feature displays the configuration of the specified motor. This option reads key PMAC memory
locations and then displays the information in a meaningful way. The main parameter settings for the motor

aredisplayed. This screen can be helpful in determining problems when trying to servo amotor. To select a
particular motor, use the <PAGEUP> or <PAGEDOWN> key. <ESC> closesthis screen.

+ Wimtor Status Summary [PRACE V10T 0072453 - |"||ﬂ
.

Mumr:ﬁ I Done
-

* Aciug
* Mol commuisted by Fhiac
* Quiput drecied 1o PRACE DACTPWR A o 231 622 ($PH002).
* Feedhack fram Encaoder Table Entry 1 usinig
1T Exdension of Increémenisd Encoder cormvenion Imiam Encoder 1
and @4 quadraturs DWW dacading with digitel delsy
decoding with digilal delsy and posisan faliowng OFF
* PMACE Flag Sat
Amplifier Enable Line is enablad [Defeuk)
Limit dich inpuls ane ensblad [Deinul)
MACAD Mods uss has been disabled [Tisfauk
Amip Faull i @nabled (Defauli)
Action o fault Eillall motors (Defauk
Amp Faull Polariy is low-rue, low mesns Sault [Defeuk)
= Folowng emoerbenit. 1664 Counts
* Mex pesmited walocity 832000 s fmsac
* Mex prog sccelarstion: 0016 ctefmsec®
* e joog accalenatione (006 cbafresec
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Motion Programs/PLCs Status

This opens awindow displaying information about all the programs and PLCsin PMAC' s memory. For each
program found, program number, the program starting address and the total amount of PMAC memory
occupied by the program are displayed. The screen further allows to select any/all programs/PLCS for
uploads and editing.

T lipdned Programes SPRIACH VLS8 071 '.'.. I ;H:_q
Trp= | P Scart Address | Sige
Hal ish 5 FADDD 4T
Bot lsn =00 FRADIF 1]
Hotish 1000 FAOTE AB1%
Botich 1001 §BITE 194
1 PL a B304 13
FL3 i FRILZ i5
FLZ I [Aociwe=] FR3E1 Hog
FLG [ hoTive] JHGES L0
FLG 4 [Aonive] FETOT 591
FLL 5 [dstiwve] FOSSE Las
PLC R [d=eiwvw] SARET J&4

Sulud-"«ll'ﬂutnnprumul Salect &l PLC Frogrems |

Sieimct plore | Selmct Al |

iplssad I [ Eana I

PLCC Program Status

This option opens awindow that displays information about all the PLCCsin PMAC’'s memory. You aretold
the value of 15 and what that value meansto PMAC. 15 isthe |-variable that determines which PLCCs can be
enabled. For each PLC, the number, starting address and size are displayed as well as whether the PLC is
currently active. PLC totals are given at the bottom of the screen. Use the FILE menu options to save or print
this information.

< Editor Pro PMALCD YLO38 07/ 112001 PMACE Turba: 158 0] o
DFHEM L HBS | P ER
 pncstet] o |

PMARC: O FLOC Programs Stored in FMAC's Memocy -

53 = 2 PLEC 0 canhot be snablad
PLCC'=s 1 - 21 can b= enabled

PLOD -- Address -- Length -- Rotiwve

Total of 1 PLOCe Coccupying 46 Words In FMAC's Mepotby =
4| | 3

L1 DIS3FTWARE ENGINEERINGIPEWINICPROCApena ot sl ]t &
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PMAC CONFIGURATION

[-Variables

At the heart of the PMAC’ s configuration are its I-variables. These determine what makes a PMAC specific
to agiven application. Because of the enormity of |-variables and their importance, we have developed two
interfaces for manipulating them. This manual shows the screens that would come up if you have aPMAC.

PMAC2 and other PMAC's should be detected and may have different screens.

WIN32PRO - [ D:% Software Engineering*, Pewin32PR0% Steve is ©

Configure  ¥iew Resource Manager Backup Setup Tools  Window

I-variables I-variables By Mumber
P-ariables I-variables By Category
Q-Yarisbles I-Yariables MACRO
W-%ariables

Coordinate System
Encoder Conversion Table
Encoder Converstion Table MACRD

Note

Changing | variablesin these windows or in the terminal does not change the values
stored in PMAC’ s non-volatile memory (EPROM or flash ram). Y ou must use
PMAC's SAVE command to permanently save the changed values.

I-Variables by Category
Selecting the by Category list-option will present the | variables separated by major categories. Which
categories are shown is dependent on the PMAC type.

£ PMAL I-¥ariable Configuration

| ariable
M atar
1] Coordinate Systemm
Global Gate Amray
1 Hardware Channel n
3 lobal Gate Amray 2
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For aPMAC-PC the categories and their respective windows will ook like:

-

e : \kwd Tl |

Prplen [ &

PoeL Lo by [t -
1

o 8 eposiny e
e Pt e o Coremcut (ke 1
Fona Time ke i Priod 1
Rl Lot fan 1
Gty bt T f2cied]
Fragem b e Times |
™ I |
Fwgm: LE

L Dl

General |-Variables

s [uwn o] [T 2] e TaEd

-ld-:ld-"-'“"""""“—'-i
HHHH
£
£

?5
==l

ko | PR ot E el
Mot | Commamd Doipal /e far
o | Palan Bl iTH
Motm | ek it {7l
ot | Wi Preion et b 1
Mo | sl ik Ereatiee I
Mot | Wik 5zale Facm <
ot | Pl Sl Fcim %
3
#

bl | Vlochy Sl e
bl | Pasetsin & v P iy

Eﬂﬁﬁﬁ&ﬂéﬂ!ﬁi_g

Pz L1
[ Ot | P00 Foiedl

M otor-Specific |-Variables
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£5 100k P
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L T I [T B bRl |
e e = ™
m Erocde T | Discars (il i
) |hmﬂm“ ..........

o roode gt ol t
(13 [Corhan 1 g et Gl ]
[0 incode 1 e St

(115 |irooce t e e e

(15 [Do 1 e et

117 |Dut i Connci

113 |Pe 1 FEM rmcion Sl Cored
[f19 | Penedir P e I

Firga: LE
[ ] Bl ?

Hardware Channel N |-Variables

I-Variables by Number

When the by Number option is selected, the entire list of | variablesis presented in order from 0 to 1023. In
the l-Variable menu (I-Variable dialog box is active) you can choose how many |-V ariables are shown at any
giventime. The number can be from 1 to the total available |-Variables.

Gl | << |100] o |+ [+100] 2> |  wesdiobmn

I ¥anls | Daghon .
0 |PWC Cathhrte G

T |Geis Harrske L Duatle b
7 |Gl Panel itle 1

T |VD Faddin e 2

|| Commcalis Chckimm Eralln ;

CR CT— z

B |Evm Repoing bode 1

T [T ;

8 |Ped e emgptPosd 2

9 |Falbbes Leing Fan 3
10 |Sews riemt T B2
N |PogamMmelsk Tee I
12 |hogioPa Cde Tae 1
17 |Progiamed e Segnestaion Tre I
T |fatoPosion March D Run Evstie 1
15 | Depfaden kelhs Tig B
16 [Pty Bl et Da P :
| Fotary Bl Rt 14 Pt ;
18 |Fomd Bl Pl warsng Pore 0
19 |aaheng Peoda 5o Cpoes] 1

Fagt: 0L 1R
i e Defls
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To move through the list, use the two arrow buttons on either side of the window or use the Go To button to
jump to a specific variable.

[-Variables MACRO
For an Ultralite PMAC if the MACRO station is connected and enabled then MACRO station’s |-variables
can be viewed and configured. MACRO I-variables are categorized as follows:

< 1-Yarishles - MALRD PMALCHD ¥1.938  07/11,/-3001 PMALCE Turbo: IS -||:||1_tj
Cateqony [Hode-Speciic Gale Army | = | Acive Node:| NONE ENABLED |
Canaral
_ i p—— value -
L'“M
an Misceldlangaus /0 o MO FESFOMSE
£t i fiaaick = .
anz Pl A BATE MO FESFOMNSE
L] CEphira mFlay Saled Caniiol MO RESPOMSE
e Generd
e 4-Axis piggyback
e Node-specific
e Miscellaneous|/O
e 2-Axis piggyback
e CPU MACRO gate

All categories can be displayed and configured through this screen.
M, P and Q-Variables

This variable window behaves similarly to the I-variable window described above. It enablesyou to view and
easily change the value or definition of any of PMAC' s M-variables. It isyour responsibility to format the
M-variables pointer properly. Refer to PMAC’s memory map for addresses to point to. A listing of
suggested M-variables pointers may be downloaded to PMAC by pressing the “ Download Suggested M-
variables’ button.

a M- Wariabde ComBiguration :PMAC:0 V1.93F = |O] =|
GoTofi000 | Go | Uplosd ToEditor| Eafesh | ™ Update Perindically
<< |-100] - | + | +100 | >> | Downiond Suggestad Mverinbias |
Mumber | Deschiphan DCigfinition & (["alus
(21152 Uger Definad o gAD 16

1= Sasmilable = 0

=¥ Aymilable . 0

I3-» Bocailahle - 0

Fald=2 samailable = ]

kB3 e ~ I}

To update the values column press the Refr esh button.

To refresh periodically, check the Update Periodically button. Once a modification is attempted however,
this update feature automatically turnsitself off. To restart, re-check the update button.
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Coordinate Systems

This menu choice enables you to alter the currently defined coordinate systems, or define new ones. For
motors to move within motion programs, they must first be assigned to an axis within one (and only one) of
the eight (sixteen for Turbo) possible coordinate systems. Any motor may be assigned to any valid axis (X, Y,
Z,A,B,C,U,V, or W) or coordinate system, provided the motor has not been previously assigned to another
axis or defined in another coordinate system. To move from one coordinate system to the next, use the
<PgUp> and <PgDn> keys. Assignments are downloaded to PMAC'sinternal memory as you ADD and
REMOV E motors from the current axis definition window.

PMAC2 Configure Coordinate System |4

x

Coordinate Systemn to kModity/bdonitor; 1 —

—Current Axiz Definition —dwailable Maotors——

R1-x54 otor #2

b otor #3

otor #4

botor #5

b otor #E

b otor #7

b otor #3

Edit Bemove »> <4 Add
Wigw All Coardinate Systems

Coordinate System to Modify-Monitor
Thisfield displays the number of the coordinate system within PMAC that is currently being viewed. Usethe
+ and - buttons or <PgUp> and <PgDn> to step through the coordinate systems.

Current Axis Definitions
Thiswindow lists all motors and their corresponding axis definitions for the current coordinate system.

Edit
This button opens a dialog box where you can edit the axis definition selected in the current axis definition
window. If you want to undefine a motor definition, use the Remove button.

Remove

This button removes the motor selected in the current axis definition window from the coordinate system.
Once you remove a motor from the current axis definition, it will appear in the Available Motors window,
and is available again for axis assignment.

Available Motors
Thiswindow lists al the PMAC motors that are available to be assigned to a coordinate system. A motor is
availableif it is not already defined in any coordinate system.
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Add

This button adds the motor selected in the Available Motors window to the current axis definition window.
When you press this button, a dialog box opens where you can enter the axis definition for the motor before it
is added to the coordinate system.

View all Coordinate Systems
This option opens awindow containing alist of all PMAC coordinate systems and their axis definitions. Y ou
cannot edit the coordinate system definitions in this window, but you can print this information.

Done
This closes the Configure Coordinate Systems window. For Turbo PMAC systems, a message box may pop
up telling you the optimal setting for 168 (Maximum Coordinate System).

Encoder Conversion Table

This menu choice alows you to alter, update, save or retrieve the entries of the encoder conversion table.

Y ou will need to alter thistable in order to use various types of feedback devices other than the default /T
Conversion that typically is used for incremental encoders. Each feedback device will have an entry in the
table for which PMAC will process every servo period. Inorder for PMAC to interpret a particul ar feedback
device correctly, the raw data must be converted to the proper format. The choices within this dialog box
enabl e the user to change the conversion process easily, without getting into any meticulous details. Refer to
the PMAC User's Manual for specific information on how to edit the conversion table manually (i.e. using
PMAC memory read and write commands) or the help menu.

The table entries may be scrolled through using <PgUp> or <PgDn>. Alter the conversion method by
selecting one of the conversion types. To change the encoder source address, type a new address or select the
one from the pull-down list. To leave the conversion table editing without making any changesin PMAC
select DONE or press <ESC>. To update the modified encoder table entry, press the Download Entry
button.
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.# Encoder Conversion Table Configuration

— Salect a table enfry b visw/edit
B End of Table Digwrdoad Erlay
Eirst Enbiy of Table
Done
Eriy v Frocassed Daia w47
Addrees Ui Address: $
Yiew &l Eriies of Tatle
" [Viewing)
Commvension Tupe | Parabel pos frem ' word wih ne fileding B
Source dddiess; |$EEEI¢~EI _ﬂ

Bits ervmblad mask: |$F FFFFF
I Coreraion Skifting of Parallel Data ——

 Nomnal shilt [3 bits to the night)
% No Shilting
© MACRO [3 b to the nght]

Entry Number

Thisfield contains the number of the encoder conversion table entry currently being viewed. Use the up and
down buttons or <PgUp> and <PgDn> to step through the encoder conversion tables. There are 256
possible table entries.

Entry, Source and Processed Data Addresses

The Entry Addressisfor informational purposes only. It tells where within PMAC’s memory this Encoder
Conversion table entry islocated. Asyou may notice by scrolling through the entries, PMAC’ s Encoder table
entries are in a contiguous block of memory.

The Source Address tells PMAC where in its memory is the raw data to use in the conversion process. You
can choose from the drop down list, or you may typein your own address. Typically, this address can be
found by reading the manual specific to the type of feedback being used.

Finally, the Processed Data Addressis where PMAC stores the result of the conversion calculations. This
location is useful because it is needed to configure other featuresin PMAC (i.e. Master Position Feedback
address 1x03, Electronic gearing 1x05, etc.), typically by setting | variables.

Conversion Type

Thisfield contains the conversion type for the current entry. Select this entry and press <ENTER> or click on
the down arrow to the right of thisfield to view alist of common conversion types. Y ou can select a
conversion type from this list using a mouse or the keyboard arrow keys. If you need to use a conversion type
not shown in thislist, you will have to enter the data manually from the terminal. Refer to the section entitled
"Encoder Conversion Table" in the PMAC User's Manual for help with this process.
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View All Entries of Table
This option opens awindow containing alist of all the defined encoder conversion table entriesin PMAC's
memory. Thiswindow can then be saved to disk or printed.

Download Entry

This option sends your encoder conversion table configuration to PMAC's memory. Every time you make
changes to the table, you need to download it via this button. At this point, the table will be actually bein use
by PMAC. An atered encoder conversion table configuration must be stored in PMAC's permanent EPROM
memory (using this button) if it isto survive a power down or cycle reset.

Done

This closes the Configure Encoder Conversion Tablewindow. Thiswill not download the present encoder
conversion table entry to PMAC. Usethe Download Entry to PMAC button if you want this entry to be sent
to PMAC.

Inc with Inv-T Ext
Short for "incremental with /T extension." For incremental encoders, the source address must be one of the
DSP-GATE encoder counters. The source address list box will contain the standard entries for your PMAC

Type.

Most applications will use the 1/T-extension conversion method that uses timers associated with each counter
to estimate fractional resolution.

Those who have set up to use the parallel sub-count interpolation must use a source address of one of the odd-
numbered encoders. A typical setup address in this case would be $C010 hex, which provides parallel
extension of the encoder 5 counter using encoder 6's flags.

A-D Register

This conversion choice picks up data from the top 16 bits of a 24-bit word. It isintended for use with the A/D
converter registersin the DSP-gates, which are fed by Accessory 23 or Accessory 28(A or B). The source
address list box will contain the standard entries for your PMAC Type.

A typical address for an A/D register would be $C006, which provides the conversion of the ADC2 register.
With A/D conversion, there is no rollover (software extension) performed.

Parallel with and without Filter

The four choices Parallel Y without Filter, Parallel Y with Filter, Parallel X without Filter, and Parallel
X with Filter differ only in the use of X or Y memory space and whether or not the filter isto be used. If you
are providing position information to PMAC as a paralel dataword (as from an absolute encoder or
processed from alaser interferometer) you will use this conversion method. The parallel data word may come
from either the X or Y memory space. Usually thisdatais brought in on an ACC-14 board, whichisinthe Y-
memory space. The source address list box will contain the standard entries for your PMAC Type.

Parallel-feedback conversion requires adouble (for non-filtered) or triple (for filtered) entry in the conversion
table. The second entry —filtered or non-filtered — specifies the size of the feedback word used. Theentry is
a 24-bit word in which each bit actually used for the parallel feedback is a one; the unused bits above are
zeros (parallel feedback should always be connected starting at bit O of the data word). For a 12-bit absolute
encoder, this entry would be $000FFF hex; for 14 bits, it would be $003FFF hex. The maximum entry
permitted is for 19 bits: $07FFFF hex. The count can be software-extended by PMAC, permitting rollover. If
more than 19 bits of true absolute position are needed, the power-on position can be read to full range using
IX09 and 1x10; from then on, position is kept through rollover using the conversion table.

The converted data from the parallel word is put in the X data word matching the last (2nd or 3rd) setup word
for the entry. Thisisthe address that should be used by the motor I-variable that picks up position (Ix03,
Ix04, or 1x05). For instance, if the first setup entry (address Y :$720) in the conversion table were $30FFDO
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hex (filtered parallel data), the size entry would be in Y:$721, and the maximum change entry would bein
Y:$722 hex. The converted datawould be placed in X:$722 hex. If thiswere the position feedback for motor
#1, 1x03 would be set to $722 hex (1826 decimal).

Note

The parallel dataword from alaser interferometer is not true absolute position
information, because the interferometer is fundamentally an incremental sensor. For
this arrangement, there is no need to wire more than 19 bits of datato the ACC-14 (in
fact, 16 bitsis sufficient). Position reference is established by a homing procedure, and
full range is achieved by using rollover to extend the range of the count in software.

Filter-Max Change

The parallel dataword filter simply sets a maximum amount the data word is permitted to change in asingle
servo cycle. Thisvalue should be entered in the filter box in hex. If PMAC sees achange larger than thisin
the source data word, the converted data only changes by the maximum amount. There is no permanent |oss
of position information if the filter "kicksin." Thisfiltering permits protection against spurious changes on
high-order data lines, while not delaying legitimate changes at all. This maximum amount is the third setup
entry for the encoder in the Y-memory portion of the conversion table. It should be set slightly greater than
the maximum actual velocity expected on the sensor.

Time Base

A time-base conversion isascaled digital differentiation. Every servo cycle, it calculates the difference
between the value of the source register for this cycle and the value for the last cycle, and multiplies the
difference by the scale factor. The scale factor can be entered under the Bit Enable/Time Base input box.
The most common use for the resulting value is for the time-base (feedrate override) control, which makes the
speed of PMAC execution proportional to an external frequency (usually the speed of a master device).

Triggered Time Base
Thisis similar to the time base conversion described above, but with the added feature of synchronizing time
base following upon a hardware trigger. Refer to the PMAC User's Manual for further reference.

Inc with Parallel Ext

Short for "Incremental Encoder with Parallel Extension.” Those who have set up to use the parallel sub-count
interpolation for incremental feedback would use this option. In this case, the source address must be one of
the odd-numbered encoders. A typical source address would be $C010, which provides parallel extension
(i.e. interpolation) of encoder #5 counter using encoder #6's flags.

Inc without Parallel Ext
Short for "Incremental Encoder without Parallel Extension." Those who have set up to use the parallel
incremental feedback without interpolation would use this option.

Summing Table Entries to Another

For Turbo PMAC' s select the Summing of Conversion Table Entriesfor the conversion type. Turbo allows
severa options when using this conversion type. Y ou may choose to add a table entry to it by disabling the
second entry. In addition, either you can negate the first, second or both table items to be summed. Lastly,
you may optionally integrate (summation of the results) the results.

For non-Turbo PMAC’ s choose the Add with Previous Entry option. Thiswill result in the sum of this
entry and the previous entry in the table. Setting this option to Additive in entry number 3 for instance, would
result in the summation of entry 2 and entry 3 at the address of location 3. This permits the servo feedback to
sum two sensors. (If the polarity of the sensors or their countersis opposite, this provides the difference of
the sensors. This can be useful for Doppler-type sensors, where the reference wave and the shifted-frequency
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wave are fed into different counters, one counting up, the other counting down; summing the two counters
provides position.)

Bits Enabled Mask

Thisfield contains a scale factor used when the appropriate bit is enabled. The most common use for the
resulting value is for the time-base (feedrate override) control, which makes the speed of PMAC execution
proportional to an external frequency (usually the speed of a master device).

Max Change
This limits the magnitude that the input value is allowed to change between scans.

Conversion Shifting of Parallel Data
If you want to have fractional parts of the position or you have a MACRO station base system then you have
to specify that in the conversion shifting of parallel data

Encoder Conversion Table MACRO

For an Ultralite PMAC with MACRO station enabled this menu alows you to alter, update, save or retrieve
the entries of the encoder conversion table for MACRO station. Conversion types are similar to the main
Encoder conversion table.
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ADVANCED FEATURES

EditorPro

Introduction
EditorPro is Pewin32Pro’ s text editor used for writing PMAC programs. To open afile for editing, use the
File menu’s New or Open. This editor has many features, which include:

PL C Debugger

Syntax highlighting

Auto indenting

Auto correcting

Popup debugger window

Error Tracing during PMAC download

=0l %|

< Editor Pro :PMACHID V1,16H  10/11,/2000 PMAC: 1SAE
NS EH&EH iRBRS < b1 EA
quﬂuﬂudupmcl

ginclude "Definition=s.h™
Dalgat
close

gdalfine Te=r M
ml->¥:SFFCZ, B, 1
#1- ¥

open Progl Cleatr

pl=pl+l

While M1 = 1) -
A I" Telnls] Lr,

I 19:3 ] D \Softwareiborland\Pewina2_viiSample Codepme r
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Fla Editer Configure  View  Backup
hierwi Fila
Save Workspacs
Save Workspace As...

Chse Wik space
Sncs Froject Manager F2

Lipkoad *
Download Fle

Exit
I

In addition to the above features, there is a status bar on the bottom of the EditorPro window. Thefirst
column of the status bar shows the current row and column of the cursor. The second column shows if this
text file has been modified, and the third column shows the full name of the active file. Every active window
has its own specific name, which is the name of the opened file. EditorPro does not allow you to open two
files with the same name and path. If you try to open the same file twice, the Editor Pro will giveyou a
message asking if you would want to replace the opened file with the one you are trying to open.

The Flie Is already opened 3 x|
The Fle ks areachy opered. Do you wish B0 over write b By Chocang yes the cortents of the
opanad fle will b replacad!

eg ]

If you select yes the contents of the opened file will be replaced with the one you are trying to open.

Syntax Highlighting

In the EditorPro, all the known variables, keywords, and commands have a separate color, and separate font
style. All itemsincluding font colors, size, and the styles could be customized in the Setup window. The
setup window can be accessed from the Editor menu.

Auto Indenting
Indenting is a useful tool for keeping track of the beginning and ending point of the loops or conditionsin the
PMAC programs. For example, the code block below does not have any indenting.

I f(pl=0)
P1=P1+1
I f(p2=0)
P2=pP1+1
| f(p3=0)
P3=P3+1
Endl f
Endl f
Endl f
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However, once reformatted with indentation the same code looks like:
I f(pl=0)
P1=P1+1
| f(p2=0)
P2=P1+1
| f(p3=0)
P3=P3+1
Endl f
Endl f
Endl f

Asyou can seg, the code with the indenting is easier to understand. The auto indenting property can be turned
on or off in the setup window.

Auto Correction

Auto correction corrects every line of code that you type in the EditorPro and enforces correct PMAC coding
syntax. It modifies only the IF, WHILE, and EL SEIF conditions. Auto correction will not change the size,
and style of your fonts (Except If and While and Elself). For example, the following code:

i f((pl=1 and p3=0)or ml=0)

p1=100

end if

will be modified as:

If ((pl =1 And p3 =0) O m = 0)

p1=100

Endl f

Popup Debugger Window
One of the more useful tools of the EditorPro is the popup debugger window..

baching_Ciutpar_1 e,
Wee i

Wacrp Mame b4

Defeniian | "§FFCZE

Close | Apply Changas |

When you double click on any variable inside your programs, this window will pop up and give you the value
of that variable. If you are double clicking on an M variable, it will give you the value and the definition of
that M variable. In addition, if the variable is a macro, then it will show you the macro definition too. For
example, look at the following code.
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< Ecitor Pro sPMACHID VIAG6H 10711 /2000 PRMACE 1SA B

ODxEdSA It BRS oo p I3 EH

Samgla Codle pmc |
#l->2000x
Ilnn=1
Open Frogl Cleax
pl=pl+l
While (M1 = 1)
¥ 200D
PZ=p2+1
Machene output_1 = 1
End@hile
Close

o

| 9:7

D:\softwars\borandiPewin 32 _y Sample Codenmec 4

When you double click on the P1, the popup window will appear, and you will get the value of the p1.

pl A
alug i]
Macra Name |
Diedaration I
_Closa | Apply Changes | |
When you double click on the M1 variable, you will get.
b1 3|
Yalug
Macra Mame
Diedanition |'v $FFC2H
_Close | Apphy Changes |

When you double click on the Macro definition Machine Output_1, you will get.

haching_Cutpul_]
Wlue 1

3

hacTo hlum-_|h-11

Diafenman [ $7FC2 8

_Close | _Apply Changes |

Additionally, you can update the variable at real time by using Popup window. By clicking on the Blue arrow
on the top right corner of this window, you could check the update check box, and the value of the selected
variable will be updated at real time. In addition, you could change the update rate.
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Machina_Cuput_1 #| = Lpdes
_ vaie [ Upclta et
hacra Mems |H1 I.*I.......

Diefenilion |'-.-’.$FF 2.8
Ciosa | Apphs Changes |

One other feature of the popup window isthat you can change the value of the selected variable. Simply
change the value and click on the Apply Changes button.

Error Tracing
The EditorPro keeps track of the errors during the download operation. If there are any errors during the
download, the errors will show up in the message window. When you double click on the errors, the error

line in the EditorPro will be highlighted.

For example, when you double click on the error the line of code which has caused this error will be brought
into view and highlighted.

Fie: 0% PEWINIZYW Sample Code pmic

Wnting macro dictioneny teblae: Oy _FEWINIZY Sample Code TEL

D EHSR I RS o p I3 EAH
Eu.n'plandupml:l

§1- ; El

Open Frogl Clear
pl=pl+]
Whila (ML = 1)

X 2000

Pe=P<+1

EndWhnile
Close

[ 16:17

Modfled D\SoftwareborandiPewingz_vHSampk Code pma r
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Editor Menu

The following is the editor menu. To open the editor menu, select the editor from the main menu, or right
click inthe editor. Thereisanother static menu on top of the EditorPro window, which links to some of the
functions in the editor menu. In addition, some of the itemsin the editor menu have shortcut keys.

Fie |Edtor Configre View Bakup Sshp Took

Open Source/Header Fle  Cri+H
Cxpen Fbe At Cursor
Chose Cirl+Dad
Choge Al
Imchude
i Fird CiH+F
Replace Cirl+R.
3
. 1
Dowerioad FHe Cirl+0
& Ot e
B Paste Ty
B Copy Cirl+
w3 Ui T2
£ Rade Chyh+Y
M S ChreS
Save As
P Print CirP
@ Setup
Selrt PN

DFEHdS&A RS <o b B

® Open Source/Header File (Ctrl+H): If there are any header files included in your program, clicking on
this menu item will open the header file. If the file that you are working on is not a header file, and there
are no header filesincluded in that program, then Editor Pro will create a new header file with the same
name of thefile, but with an extension of .H. However, beforeit creates the fileit will ask you if you
want to save and include the newly created header file in your program.

Eror i

Do o wish b0 inchude the header fle, and srve the beader fie

ez Mo |

If you select yes, EditorPro will include the header file in your main program automatically, and will save it
aswell.

If the file that you are working on is a header file with an extension .H, then EditorPro will try to open afile
with the same name but with a different extension. For example, if the header file name is Sample Program.h
then it will try to open the file Sample Program.pmc or with any other extension. If the file does not exist,
then the following window will appear.
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/- select an option I K.Y

The deshnabon ile does nol 8xsl To crests
the lie saled o ol e lollowng e farmeats.

Fmd Group

& e - e
" PLC ™ TeT
i CFG

Cancel | |_Aeey |

Thiswindow allows you to create afile for the header file, with the same name and different extension.
When you click on the Apply button, Editor Pro will create the new file for you and will ask the following
guestion

Error £

Do Yo wish Bo inchude the header fls, and save the source fie,

e Mo |

If you click on Yes, the new file will be saved, and the header file will be included in the newly created file.
e Open File At Cursor: If you have included any header file in the main program, you can put the cursor
on that line, and it will open the file for you. Generally the lineis of the form #Include”FileName.”
® Close(Ctrl+Del): Thisclosesthe active window (Active tab).

® CloseAll: Thisclosesall the windows.

® Include: Include promptsyou with an open dialog box, from which you can select the filename that you
wish to be included in your program.

e # Find(Ctrl+F): Thisallowsyou to search for any word in the program.
#lx)
Find what | |:|
I~ haich whole ward anby Diracion Cancel |

f (3
[ Maich gasa Lo & Down

® Replace(Ctrl+R): Thisalowsyou to find and replace any words.
o Download File(Ctrl+D): This downloads the contents of any active window (Active Tab).

o & Cut(Ctrl+X): Thisremoves any selected word. By cutting, you are removing the selected text and
copying it on the clipboard.

e B paste(Ctrl+V): Thisinserts any word that was cut or copied to the clipboard. The paste location
would be where the cursor is.

e [ Copy(Ctrl+C): This copiesany selected word to the clipboard.
e “* Undo(Ctrl+Z): Undoesthe last actions.
e “® Redo(Ctrl+Y): Redoesall the actions.
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I Save(Ctrl+S): Savesthe contents of the active window (Active Tab). If the file does not exist, then
the Save As function will be executed.

Save As. Allows you to save any file under a different name.
& Print(Ctrl+P): Prints the contents of the active window. It can also print any selected text.
e " Setup: Opensthe Setup Window.

Select PMAC: Allowsyou to select adifferent PMAC device for the active window. Every window (Tab)
of the EditorPro can have a different PMAC device.
Setup Window

In the setup window, you can change the general, font, and font color settings of the EditorPro. In addition,
the setting of variables for Debugger is done in the setup window.

< Editorfro Setup x|

Editar Optiors
W Auto Corect Mods Teh Size |'=’ 'l
Ao nent Mods F# Sk Bdangin
i
Closa

TANETI -]

el o

Cancal St the defauts Aaphy

LE

In the General settings, you can:

Toggle the Auto Correction Mode.

Toggle the Auto Indent Mode.

Enable or disable the margin of the Editor window.
Changethetab size.

In the Font Setup, you can:

e Change the font name and font size of the whole Editor window.

e Change the font stylesfor every defined variable that isincluded in the list box. To change the font style,
select an item from the list of variables and select one of the Bold, Italic, or None font styles.
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<. EditorPro Setup x|

I"arabias i Bold ™ lishic & Hone
0 Vanablas ' '
MVerisbles »|  Salectthe Editor Fon |

Close

|

#1->2000%

#Fdel ine For Test M

et 1 3

Cancel Set the detaults | Apply

Every time you change a setting of avariable, the change will be reflected in the following window, so you
can see the changes before applying the modified settings.

Close

e 1

#1l->2000x

gdefine For Test Ml

| & iy ) F

p1=100 - -
1| I k

In the color setup, you can change the colors of the variables provided in the variable list. To change the

color of any item, select the item from the list and click on the Change the Color button. The Select a Color
dialog box will appear, and you can select your desired color.

«, EditorPro Setup x|

| Vmnmbias ! c.".j' Bllack: and White
O wanakilas
MVerisbles Ll Change Tha Caloe I

il
#Fl->Z000%
#d=fine F Ta=

Cancal I Set tha defaults | Apphy
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In addition, you can select the Only Black and White check box, and it will convert the colors of all the
variablesto black. As explained in above, all the changes will be reflected immediately in the sample
window provided in setup window, so you can see the changes before applying them.

A Set the defaults button is provided in the Setup window, which will reset the settings for the EditorPro
window to the defaults. Please notice that Set the defaults button will set only the default values of the
selected tab in the setup window. To set default values for all the settings, click on and reset each tab

individually.
Debugger

Introduction

Debugger is used to debug the PLC programs at run time by putting the break points on the desired lines or by
stepping through the program.

<. Editor Pro :PMACIO VI6H 10/11,/2000 PMAC:

DFdEnd P BRAS oo

(I LR
Flc Debuggear Sample pmc I

=101 x|

Open Plel Clear
||'_=||'_ &
Sk e 2000 |
If (M1 = 0O}
« | I
Elsa
M1 = I
EndIf

pl= FY
—

-

C\SofwareborlsndiPewini?_wIPle Debudgaer Sampeor o

How to Use the Debugger
The debugger uses the following buttons:

¥ Run PLC program (F5): Runs the PLC program in debug mode.
I pase program (F6): Pauses the running PLC program.
“* Step through program (F7): Steps through every line of code within the running PLC.
B Stop PLC program (F8): Stops the running PLC program.
#1 Breakpoint button (F9): Puts a break point on the desired line of the program.
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The following is an example of how to use the debugger. Our exampleis based on the following plc.

p1=0
Open Plcl Clear
pl=pl+l
If (P1 > 1000)
If (M1 = 0)
M1 =1
Else
ML =0
EndIf
P1 =0
EndIf
close

Click on the Run button or press F5 to start the debugger. The debugger will first download the PLC
program to make sure there are no errorsin the program. If there are no errorsin the program, then the
debugger will ask you to set some P or M variables which are going to be used in the debugger.

variables required x|

Yol are requisred o selack © variables which

wil be Lsad I the debuggng. Without: these
wariables ol can not run the debiagger,

Do ol wish b0 32 up these vankables now? fou
could sef Them up &y Tme R e Seiup window,

Yes [0

When you click YES on the message window, the debugger will display the popup setup window so you can
select and add the desired variables that are going to be used by the debugger.

%, EditorPro Setup x|

Salactthie wariakle ks = Fvariakla M Yariala
Sophd -> |
<~ Hamove |
=l
S Variables Required

Clear All I

Cmncs| I Sed the defaylis Spphy
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In the middle of the setup window, there is a highlighted message showing the number of variables that need
to be selected. Select the desired variables and click Add. They are added to thelist. After adding the
variables, click on the Apply button.

<. EditorPro Setup x|
General | Font Setup | Color Setup  Debugger |

Selecithe varishle fype:. & PVanable M Veigble

0 Variables Required

Clesr All I
Concal | Setthe detaults | Apply

Then the debugger will show the variables that are being used.

wariables required x|
The fokowing variables wil be Lsedin the debugger.
P L019P 1050;F 1021 ;P 1022 P 1023,
Yieg L] I

When you click on Y es, the debugger creates the debug mode program and downloadsit to the PMAC; and
finally it enables the program.

<" Editor Pro :PRACHD W1L.16H 1011 2000 PMAC: IS8 E — ||:|I1I
DEHSME | FRBRS | <o 2B H L
Fc Debuggar Semple pmc |

pl=0
Gpen Plel Cleax
pl=pl+l
I£ (Pl > 10003
If (M1 = 0}
ML = 1
Else
ML =10
EndIf
Pl = [0
EndIf
closea

Jd il

| 4:1 Dlﬁﬂh‘ﬂwmﬁﬁ=\f§"|‘t Debuoger Samplepr

| ¥
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To Pause through the program, click on the Pause button (F6). By clicking on this button, the line that the
PMAC isrunning in the program will be highlighted. To go to the next line that PMAC will execute, click on
the Step button (F7). PMAC will execute aline with every click of the Step button.

< Editor ProcPMACIO VILIG6H 10/11,/2000 PRMAC: 154 E - ||]I£|
NEEdSRA I BRS oo pUHIERA |
Flc Debuggear Sample pmc I
_[|;=|I :
Open Flcl Clear
pl=pl+l
[
If (M1 = Oy
ML = 1
Elsa _
ML =0
EndIf
PL =10
EndIf
close
a| | L’J
| 4:1 ] D \Saftwareiborand\Pewin32_v3Fic Debuader Sampleor

Y ou could also put a breakpoint on any line of the program. The program will stop on any line containing a
breakpoint. To put the breakpoint on aline, click on that line and click on the Breakpoint button (F9).

< Editor Pro :PMACIO VII6H 10,/11,/2000 PMAC: ISAE
NSFEHEHA IRRS o b EAH L

Fle Debugger Sample pmc I

pl=0 -
open Plecl Clearx
pl=pl+l
If (Pl > 1000}
If ML =10)
ML = 1
Else _
« | I
EndIf
FlL =10
EndIf
close

-
i | ¥

I B:1 ] D \SoftwareiborandiPewin2_v3Fic Debugger Sampleor
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After satisfying the conditions within the PLC, the program will stop on the line on which we put a

breakpoint.

< Editor ProcPMACIO VIAG6H 10/11 /2000 PMAC:

DExEHESh iR oo
Fle Debugger Sample pmc |

([ |

=|ol x|
# 1

P &=
topen Plecl Clear
pl=pl+]
If (Pl >
If (Ml
M1
Else

1000%
1}

EndIf

Pl
EndIf
closa

1] |

s

B:1

D \SofwareborisndiPewini?_ wIPle Debugger Samplepr

To stop the execution of the program, click on the Stop button (F8).
Important Notes

The debugger modifies your original program and then downloads this modified (enlarged) version to the

PMAC. You need to replace this enlarged version with your original program that debugger has
corrected or verified. Therefore, download your original program after debugger has finished with it.

click on the stop button.

PL C debugger is designed to debug one PLC program at atime.

Do not disable the PLC program from terminal window, while in the debug mode. To stop the program,

Do not put DISABPLEPLC commands in the PLC program; it will crash the debug mode operation.
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Resource Manager

Introduction
Resource manager is atool for managing all the PMAC macro variables within a project defined in the project
manager.

# Project] Resource Manasger =0 x|
All Macro Variables | P Variables | M Variables | | Varinbles | O Vasinbles |
Ky Mame |Macro Hame | Definition | Comment [Location -
A ARG 0 o oem.h
A_CHD_POs_ MAES A_CHID_FOs_4 oem.h

A, RIMG WHE P354 oem.h
ABORT_DECE M35 ARORT_DECEL oem.h

ABORT _DECE M337 AR0RT_DECEL oem.h

ARORT DECE M31% HAEORT_DECEL oem.h

AHS WO ran oem.h

ACCTA 1A [T i) TS Arcc-14 &1 Port A oem.h

ALLIA B [f 1| TS &rc-34 #1 Fort B oemh

ACCI Za 252 Twe'=8 -39 82 Port A oem.h

ACCI4 2B [T k] TS 14 Are-14 #2 Port B oemh

ACCI_3A B2 T2 &34 #3 Foi A oemth

ACCTA 3B M2 T 22 Arc-14 #3 Port B oem.h

AL A4 [ F S L= 34 #4 Part & oemh

ACCH 4B M2ET Are-34 W4 Port B oem.h

ACCT 54 B9 Are-14 #5 Port A oem.h

ACCI_5B [ et =34 #5 Fot B oem.h I:I

[1554 Maros are includad n the Fesource Manager o

How to Use Resource Manager

Resource Manager functionality is based on the PEWIN32PRO Project Manager. To use Resource Manager,
create a project within the project manager and include the files that you want to create the resource manager
for. Resource Manager will scan all the files included within a project and will find all the definitionsin the
files. In addition, it will detect all the duplicate definitions and allow you to select the definitions that you
want to be used in the Project Manager. To start using the Resource Manager, click on the desired project
name, and then from the menu items on the PEWIN32Pro, select the Resource Manager and then View.

= PEW I NIHRO | LE S0 1WA ) BB LA
Fie Configoe View | Resoirce Manager Backup 5o
Fies | [ v ]
—R =1ajaci]
O dednstest] pmc
B dedstasi? prrs
21 Globsl dednitions. h
= aamh
21 TarminalbAscmbamas pre
O tesipmec
Frajact?

o -
W ™ Praoject]
- =~
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If the project contains any program with duplicate definitions, the following form will popup, allowing you to
select the definitions that you wish to be used in the Resource Manager.

=

Fezource Manager has lound ihe lollowing Key names, which hove

multiple macro variablas defined for them. First selact a Key nama

and select the desired macro variable. ARer finishing all selections
chick on apply. W wou wizh not o inclede any of the following keys in
the Arsounce Manager, click on cancel

Kays | Macros |
=] R
ABORT_DECEL_1_ADR = sA2E0
ABDET_DECEL_2_ADR 5111
TIWER_Z
ABOET_DECEL_1_ADR
TIMER_3_
TIMEF_4_8d
CPAMEL_IN_ADR
s =]

Localion: 0. Somwansbarkand) Pewini?_v3oemh
Cance! | __pesty_|

The Duplicate key names window has two columns. The left column lists al the duplicate key names within
the selected project. The right column shows the macro definitions for the selected key name from the left
column. Location shows thefile location of the definition. In the Duplicate key names window, you can
select the desired macro name for the selected key. To select the macro name, click on akey name. The
macro column will show the macro names defined for the selected key name. Just select the desired macro
name to associate the key name with the selected macro name. Y ou could go through all the key names.
After the selection, click on Apply to include the filtered definitions in the Resource Manager. If you wish
not to include any of the definitions, click on Cancel. In addition, the duplicate window is awarning that
tells you that within the same project there has been multiple key names defined for the same macro name.
After clicking on the apply or cancel button the resource manager window will appear on the PEWIN32PRO
window. If there are PMAC variables that have been used more than once for different key names, the
Resource Manager will show awarning message, indicating which variable type has been used more than
once within aproject. Thereafter, Resource Manager will highlight the variables. If there are multiple
variables used for different keys, the following message will pop up.

Error x|

There are mconsistencies in the flowng set of variabies:
P Variablez,

M Wariables,

Chick on the appropriate tabh on the resounce manager
and leok Tor Maghiighiied varisles, To medfy them

go b the appropeiate fle and dhange the variabls num ber

Ol

The above message will give the type of variablesin which there are inconsistencies. To check the variables,
click on the appropriate tab in the Resource Manager. Click on OK if the above message appeared; the
Resource Manager window will be activated.
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& Project] Resource Marnsger - ||:|I£I
All Macro Varinbles | P Voriables | M Yariables | | Vanables | G Variobles |
Key Mame  |Macro Meme |Definition | Comment [Location -
A ARG O o oem.h

A_ WD _POS_ MAES A_ChD_POs_A oem.h

A TRIG WERE P54 oem.h
ABORT_DECE MI%5 ABORT_DECEL oemh

ABORT _DECE M337 AR0RT_DECEL pem.h

ARORT DECE M9 ARORT_DECEL oerm.h

AHS WO ran oem.h

ACCTA 1A [T i) TS Arcc-14 &1 Port A oem.h

ACCH_1B M2 TS 6 Aoc-34 #1 For B oer.h

ACCI Za 252 Twe'=8 ace-34 #2 Pal A oemn.h

ACCTd 2R ¥k TWS-14 Aec-34 #2 Port B oemh

ACCI_3A B2 T2 &34 #3 Foi A oemth

ACCTA 3B M2 T 22 Arc-14 #3 Port B oem.h

ACCTq 44 RS =34 #4 Fort & oemh

ACCH 4B M2ET ape-34 ¥ FPal B oerm.h

ACCI4 A M298 Arc-34 #5 Port A oem.h

ACCI_5B [ et =34 #5 Fot B oem.h :I

[15%5 Maras are incdludad n the Fesource Manager o

Since there have been some inconsistencies in the P and M variables we will click on P variables to see the
highlighted variables.

i Projectl Resource Manager - |DI£I
All Macro Varinbles P Voriables | M Variables | | Variablas | O Variables |

P Variable |KeyName | Definition | Comment [Location -
P96 S_CLNT_FLOOL oem.h

FEay S_CLMT_OFF_L oem.h _I
P30 LCL D oem.h

F3n LCL oem.h

F301 ¥ oem.h

FInZ Y_[0 oem.h

302 LCL 2 oem.h

P03 ZD oem h

FI03 LCL 3 o h

P304 LCL 4 pem.h

FIn5 LCL S oem.h

36 LCL B oem.h

P37 LCL_7 oem.h

FI0F TTD oEm.h

F308 LOMGEST_MICn oem.h

F30d LCL & oem.h

3049 LCL 3 oem.h :I

(307 F Wanables are mcluded in the Resource Manaoer &

Resource Manager creates five tabs. The first tab shows all the macro variables, the second tab shows the P
variables, the third tab shows the M variables, the fourth tab shows the | variables, and the fifth tab shows the
Q variables. On the bottom of the page, it shows the number of variables being used in the selected project.

Advanced Features 59



PEWIN32 PRO Software Reference Manual

Active Project
Active Project is the project that the last Resource Manager was created for. The last resource manager will
show the active project when the Pewin32PRO isre-launched. The active project isawaysvisible in the

bottom of the Project Manager pane.

Aciree Profect : Projectl
Right: Mousa Chek for Meria

(+) Project] (- Project|  (+) Fileds)| ¢ Files |

Using Resource Manager in the Terminal Window

Resource Manager allows you to use your definitions within the terminal window. This means you do not
need to type aPMAC variable in the terminal window; instead, you could use the definitions that are created
in the project and included in the Resource Manager. To use this feature, go to the terminal window and press
CTRL+ALT+A simultaneously. An attached list window will be opened, which includes al the key names
within the project manager. Select the desired key name, or type it and then press enter. The key name will
be placed in the terminal window command list. Press enter one more time and the command will be sent to

the PMAC.

Aeturn to send command to u

SFINDLE_FILT7_VEL_ADR
SPINDLE_FILTE_VEL_ADR
SFNDLE_JOG_SPEED

Ll =

Return to send command to u

SPINDLE_MIN_RPW =]
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A Tearrninal (PMBCE0 VL IGH 1011

SPIHDLE MIH _RPM )

Y ou do not need to use CTRL+ALT+A every time you want to use this feature; you could also type the key in

the command area. However, every time you create a new Resource Manager, you should reload the new
table by using CTRL+ALT+A.

Using Resource Manager in the EditorPRO

Resource Manager alows you to use your definitions within the EditorPRO. This means that you do not need
to type the key names in the editor window; instead, you could use the definition that are created in the project
and included in the Resource Manager. To use this feature go to the editor window and press
CTRL+ALT+A simultaneously on any line that you wish to include the definition. A list box including al
the key names within the project manager will pop up at the cursor location. Select the desired key name, or
type it and then press enter. When you press enter, the key name will be placed in the editor window. A

message will pop up, asking you to include the file name for the file in which the definition has been
included.

< Ecilor Pro (PPMACHO V1.16H 1041 = 0] x|
CEMS#&a LB <o | kIl BN
Untidad pmc |
opan plcl clear 1—|
i

SFINDLE _FI Lll:i_'\-ﬂ
SPINDLE_FILT?
SFINDLE_FILTH_
SPINDLE_JOG_SF_J

SFIMDLE MDTI::RL| )

hd
af | 1]

EE Modiied DOSOFTWARE\BORLANDAPEWINGL_V
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+" Editor Pro :PMAC:0 V1.16H 1021 =|o]=|
DFHESM iR <= kPl 0AH
Uniitied 1 pme |

open plel clear -

if (SPINDLE MIN RPM
[mserting a file® ill

SFIMCLE_MIMN_RPM i kocated i the folowing fie:
D Gofwarsibordand\Pavwand2_v3loem .k |
Wiouid o ke to imsert thiz fle inyour cument: fle?

b Ediw | b

E| N

When you select Y esin the message window, the editor will include the file namein the first line of the
program.

< Editor Pro PMACIO VIAG6H  10/11 /2000 PMAC: 154 BUS - ||:||£|
DEEHESH I RBRS o PN EA
Lh‘rhliﬂLp‘nl:l

gFinclude "DrhSalftwara\barlandywPewinssg vawosm . h" =

open plcl clear

if (SEINDLE_MIN_REM

a | _hﬁ,

[ 413 Modfied D:\SOFTWEREECRLAND'PEWINIZ_vIikditiediome -

Important Notes

o Key namesin the Resource Manager are unique. Y ou cannot have more than two identical key names
with different macro definitions.

e Macro names are not unique. Y ou can have more than one definition for the same macro name. For
example, M101 can be defined as Output_1 and On_Off_Switch.
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TUNING, DATA GATHERING, PLOTTING AND CONFIGURATION

External Tools

These features are actually separate applications with their own manuals. However, you may launch these

programs from within Pewin32PRO ToOOL S menu item.

Feature Application

PMAC Test PMACTEST.EXE
Plotting PMACPLOTPRO.EXE
Tuning PMACTUNINGPRO.EXE
PMAC Setup P1SETUP32PRO.EXE
PMAC2 Setup P1SETUP32PRO.EXE
Turbo/lUMAC PMAC Setup | TURBOSETUPPRO.EXE
UMAC Configuration Setup | UMACCONFIG.EXE

Tuning, Data Gathering, Plotting and Configuration
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CONFIGURATION FILES
Backup and Restore PMAC Configuration Files

The BACKUP menu options let you save, restore, and verify all or part of PMAC's configuration.

Pewini? NewWorkSpace. 1
Backup Setp Took Wi

Baestors Configuration
Werifly Cordguration

Upload Configuration

This menu item enables you to upload any combination of motion programs, PLC programs, |, P, Q, and M-
variable values, M-variable definitions, custom servo agorithms, other important memory locations,
leadscrew compensation tables, and coordinate system definitions and save them to disk. Items selected will
be uploaded and written to an ASCII file when you press the OK button. This file serves as a backup for
safety reasons and may be used to duplicate configurations on other similar PMAC cards.

kg oLtk DAAT0 V1LGET D90 0] PR L
Hain Gemmips m Bachun
= | Wenpbies ™ Imporisnt Memoey Begesar
' Evanstias = hADmon Progisme
F Q'vamshiss = PLE Progiam
& M Wariskis Defsiong = Cooisele Systems
I Liar Wihan SerecaiFLOC: I Compesgston Tablas

™ Sanceid Dpios 1 EMemon Fegrien T Esended Opios | EMemony (Tubo|

I oD Conlgurstan
Dk g o T
i+ Sagle Bacbiup Rl i Lha nchids Flas

| (5 Caneml

Note

PLCC's are firmware specific. Therefore, a configuration file that uses PLCCsis only
valid for that type and version of PMAC.

Restore Configuration
This option is used to restore the contents of a backup file (created with the Save Configuration option) to

PMAC. Thefileissimply downloaded to PMAC. Therefore, you may also use the FILEADOWNLOAD FILE
menu item.

Verify PMAC Configuration

Thisfeature allows you to compare the contents of any previously uploaded configuration file with the
contentsin PMAC's memory. It provides agood way to validate the backup file created by the UPLOAD
CONFIGRATION option described above.

Note

Y ou may validate only files that have no #include statements, which means files
backed up using the Single Backup File option.

Configuration Files



PEWIN32 PRO Software Reference Manual

66

Configuration Files



PEWIN32 PRO Software Reference Manual

PEWIN32PRO GENERAL SETUP AND OPTIONS

Setup Menu

Setup  Todcl  Whdow  Help

¥ Shon Messags Window
= Show Frogect Manager

Ganera Seiup and Oplbons
Forca Al Windows to Devios Kumiossr

F3
F

GENERAL SETUP AND OPTIONS — Sets default values for various Pewin32PRO displays.

General Setup and Options

| Detault Dignvice | General | Download | Wiew |

Whien multipls FRAC dewsces axist and foms windows
e opanad, FEWINIZ can prompl wou each tims |orstich
devace o use, Akameivahy: yvou can heve PEVANIE use

& delsul

[ Enampl for desdoe numibsar sach Hime o news sindo (8

opanad

Choose o defoult device number [0..7)]:

Cheice: 0

Sielact I

(N] 4

Cancel |

e Default Device: If you have more than one PMAC in your system, the selection of a default device will
be important because the Pewin32Pro application can anticipate what device to use when opening up a

new dialog box. Y ou may also have the Pewin32Pro ask you for the device number every time you open

anew dialog box.

® General: Here you may tell Pewin32Pro whether to save settings upon exiting the application. Settings

include window placement.

e Download: There are five different download options available. These selections have been centralized

here.

e View: The Project Manager and Message window can be toggled off and on within this tab.

FORCE ALL WINDOWS TO DEVICE NUMBER — Forces al windows to communicate to a specific device
number. It further, updates the workspace to use the new device number for any new window.

SHow MESSAGE WINDOW — Displays the M essage window.

SHOW PROJECT MANAGER -Displays the Project Manger window.

General Setup and Options
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PEWIN32PRO HELP

Pewin32Pro Manual

From the help menu choose contents to view this document in help format. Alternatively, pressing F1 will do
the same in addition to locating context sensitive information.

Driver Installation Notes

This Adobe Acrobat format document provides details of all driver instalations and is a great tool for
troubleshooting any communication or other configuration issues. It gives a detailed procedure for Firmware
downloads.

Why am | Not Moving?

This menu choice can save you many hours of searching and frustration in tracking down problems associated
with running a motor — especialy if you are new to PMAC. You may run into a condition in which a motor
simply will not run, despite you're being sure that al the parameters have been set properly. This menu
option will ook at your configuration and cite possible (warnings) or definite causes of problems preventing
you from running your motor(s). To use this self-diagnostic feature, you must specify a particular motor.

Why is my Program Not Running?

This menu choice can also save you many hours of searching and frustration in tracking down problems
associated with running the program. Y ou may run into the condition in which a program simply will not run,
despite you're being sure that all the parameters have been set properly. This menu option looks at your
configuration, and cites possible or definite causes of problems preventing you from running your motion
program(s). To use this self-diagnostic feature, you must specify a particular coordinate system.
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APPENDIX A - UNDERSTANDING PMAC’'S WATCHDOG TIMER
PMAC’s Watchdog Timer

The PMAC motion control board has an on-board "watchdog timer" (sometimes called a"dead-man timer"” or
a"get-lost timer") circuit whose job it is to detect a number of conditions that could result in dangerous
malfunction, and shut down the card to prevent a malfunction. The philosophy behind the use of this circuit
isthat it is safer to have the system not operate at all than to have it operate improperly.

Because the watchdog timer "wants" to fail, and many components of the board, both hardware and software,
must be working properly to keep it from failing, it may not be immediately obvious what the cause of a
watchdog timer failureis. This application note is a guide to examining the possible causes of watchdog
failure.

How the Watchdog Timer Works

The hardware circuit for the watchdog timer requires that two basic conditions be met to keep it from tripping.
First, it must see a DC voltage greater than approximately 4.75V. If the supply voltage is below this value,
the circuit'srelay will trip. This prevents corruption of registers due to insufficient voltage. The second
necessary condition isthat the timer must see a square wave input (provided by the PMAC software) of a
frequency greater than approximately 25 Hz. |If the card, for whatever reason, due either to hardware or
software problems, cannot set and clear this bit repeatedly at this frequency or higher, the circuit's relay will
trip.

In the PMAC software, the task that actually writes to the watchdog timer is called the "real-time interrupt"
(RTI). Thistask issupposed to execute at afixed number of servo cycles. The number of servo cyclesis
determined by variable 18 —the RTI executes every 18+1 servo cycles. At the default value of 2, thisis every
third servo cycle. The servo cycle frequency is divided from the master clock by an amount determined by
the settings of jumpers E98, E29-E33, and E3-E6. At the default settings, the servo frequency is 2.25 kHz, so
the default RTI frequency is 750 Hz. If the RTI frequency were to drop below about 50 Hz, it could not
provide the 25 Hz sguare wave, and the timer would trip. With the default servo update rate, an 18 value
greater than about 30 will cause the timer to trip.

Every RTI, PMAC reads the 12-hit watchdog timer register (Y register $1F) and decrements the value by 8 —
thistoggles bit 3. If the resulting value is not less than zero, it copies the result into aregister that forces the
bit 3 value onto the watchdog timer. Repeated, this process provides a square-wave input to the watchdog
timer.

If no other task intervened, the RTI would stop toggling the watchdog input after 512 cycles (212/8), because
the timer register would have counted down to zero. The task that keeps this from happening is the
"housekeeping" function in PMAC's background tasks. The background tasks execute in the time available
between higher priority tasks such as servo cycle updates, and RTI tasks. The three main background tasks
are responding to host commands, executing PLC programs (1-31), and housekeeping. In the background,
PMAC executes one scan through an individual PLC program, then checks to seeif there are any complete
commands, responding if there are, then executes the housekeeping functions. This cycle isrepeatedly
endlessly.

Most of the housekeeping functions are safety checks such as following error limits and over-travel limits.
When it is done with these checks, PMAC sets the 12-bit watchdog timer register back to its maximum value.
Aslong asthis occursregularly at least every 512 RTI cycles, the watchdog timer will not trip.

The purpose of thistwo-part control of the timer isto make sure all aspects of the PMAC software are being
executed, both in foreground (interrupt-driven) and background. If anything keeps either type of routine from
executing, the watchdog will fail quickly.
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What to Look for When the Timer Trips

The things that can trip the watchdog timer can be divided into four basic classes: constant (or quickly
repeatable) hardware problems, intermittent hardware problems, constant (or quickly repeatable) software
problems, or intermittent software problems. The following procedure should help you determine which type
of problemitis.

If you think the watchdog timer has tripped — thisis usually suspected when the outputs all turn off and
communications to the host islost — check the LEDs on PMAC. If both the red and green LEDs are on, the
watchdog timer hastripped. If both LEDs are off, you havelost al 5V power to the card. If thegreen LED is
on, and the red LED is off, the watchdog timer has not tripped; there is some other problem.

If the watchdog timer has tripped, reset the card either by taking the INIT/ line on the control panel connector
low, then high, or by cycling power. If thered LED stays lit after the reset, you have a constant problem; if it
goes off, you have an intermittent problem.

Constant Problem: If thered LED stays it on reset, you must determine whether the constant problemisin
hardware or software. The best way to determine thisisto turn the power off, change jumper E51 from its
default state (take OFF for PMAC-STD, put ON for all others), then turn power back on. Thisre-initializes
PMAC, disabling all software settings and programs that could have tripped the timer. If thered LED stays
on, you have a constant hardware problem; if it goes off, you have (or at least had) a constant software
problem.

Note

Re-initializing the card works by installing the factory-default I-variable values,

instead of the values stored in EPROM. Y ou do not lose the values you have stored in
EPROM (unless you SAVE the default values); you ssmply are not using them. If you
fix the hardware or jumper setting problem that was causing the watchdog trip, you can
recover your old values simply by powering up the card with E51 in its default state.

Constant Hardwar e Problem: There are several possible causes of a constant hardware problem. The first
islow supply voltage. With avoltmeter, probe between +5V and GND on one of the connectors at the card --
for example, between pins 1 and 3 on the machine connector. If you suspect variation in the supply, you may
want to use an oscilloscope to catch changes.

If the supply looks OK, you will want to inspect the card itself. Turn off power and remove the card. If there
are severa circuit boards, make sure that the daughter boards are well seated on the motherboard. Look at all
the socketed ICs. Make sure that they are firmly in their sockets, with no bent or broken legs. Apply
reasonabl e pressure to each socketed IC. Re-install the card and turn on power.

If thered LED is till on, turn off power and remove the card again. Check the board thoroughly for signs of
damage: broken components, damaged circuit board, cracked solder joints, etc. Any of these types of
problems will require afactory repair.

Constant Software Problem: If using the re-initialization jumper setting on E51 alows the card to power up
without tripping the watchdog timer, the problem that caused the tripping was in software, almost always
caused by a particular software function taking too much of the processor'stime. Now you must determine
which function is causing the problem.

PMAC requires at least 55 microseconds in the servo update time per activated motor. 1f you have too many
active motors and a fast servo update time, you may starve the lower-priority tasks, including watchdog
update, for time, and shut down the clock. At the default update rate of 2.25 kHz, it is possible to have all 8
motors active. When the card isre-initialized, only motor 1 isleft activated (1100=1; 1200-1800=0), so the
card can run successfully at any servo update rate.
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If you suspect that this may be the problem, check what your servo update rateis. First, calculate it from the
master clock frequency and the settings of jumpers E98, E29-E33, and E3-E6. Second, confirm the frequency
setting by probing with an oscilloscope the SERV O clock signal on the serial port connector. If it istrue that
the servo clock frequency istoo fast for the number of activated motors you want, you will need to slow down
the servo clock by changing jumper settings before re-activating all of your motors.

If the servo update frequency does not appear to be the problem, a PLC program probably is. Re-initialization
solves this problem by setting 15 to 0, not permitting any PLC programsto run. PLC 0, which runs as an RTI
task, isthe most likely culprit, because it can starve the background tasks for time, preventing the
housekeeping routine from resetting the timer register. If you suspect PLC 0, you can delete it now (OPEN
PLC 0 CLEAR CLOSE), turn off power, change E51 back to its default setting, and turn power back on. If
the watchdog does not trip, you have confirmed that the PL C 0 was the problem.

In general, PLC 0 should be kept very short, and usually the shorter the better. PMAC will execute an
enabled PLC 0 every RTI, unlessit has not finished the RTI tasks (PLC 0 and motion program) that it started
inaprevious RTI cycle. If agiven PLC 0 takes 95% of the time available for it in one RTI cycle, al of the
background tasks put together have to run in the remaining 5%, which may not let them keep the watchdog
timer happy. Shortening the PLC 0 slightly, so that it only takes 85% of available RTI time, would allow
background tasks to run 3 times faster, because they would now have 15% of available time. However,
lengthening the PLC 0 dlightly, so that it takes 105% of the time available in asingle RTI cycle, would cause
it to execute only every other RTI cycle, and leave the mgjority of the second cycle available for background
time.

For a background PLC program (PLC 1 to 31) to cause awatchdog failure, it must be extremely long --
probably thousands of lineslong, unlessit has virtually no time to execute, in which case thereal problemisa
higher priority task. In general, however, if you have alot of PLC code, it is better to split it up into several
separate PL.C programs, because other background tasks, such as communications response and safety checks,
will operate more often.

Intermittent Problems:. If simply resetting the card without re-initializing it causes the card to operate
without immediately tripping the watchdog timer, you have an intermittent problem, in either hardware or
software. Aswe al know from trying to show a car's problem to a mechanic, intermittent problems can be
much more difficult to track down.

The key in finding an intermittent problem is identifying the pattern of failure. One of the questions to ask
yourself is, "What has changed since the system worked?” Try changing things back to the way they were
before you were getting the failure.

Many of the possible causes of intermittent watchdog failure are fundamentally the same as the constant-
problem causes listed above, but only occurring on occasion. For example, a power supply may provide
inadeguate voltage only when other components draw a heavy load. Animportant electrical contact may fail
intermittently. A PMAC program may take too much time only when it isin a particular section or logical
branch.

If afailure occurs repeatedly in the same section of operation of the system, the causeis probably a software
time problem (unless this section cuts the supply voltage by drawing increased load). Find out what is special
about the software at this point. For instance, maybe PLC 0 had been disabled, and the watchdog tripped
when PLC 0 was enabled. Alternately, maybe PLC 0 had been passing over most of its calculations because
of the conditional branch it was taking, but the card failed when the condition changed.

Although it is very rare for amotion program to cause awatchdog failure, this does happen on occasion. Itis
important to understand how the motion program executes. When a Run command is given, and every time
the actual execution of programmed moves progresses into a new move, aflag is set saying it istimeto do
more calculations in the motion program for that coordinate system. At the next RTI, if thisflag is set,
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PMAC will start working through the motion program. Program calculations will continue (which means no
background tasks will be executed) until one of the following conditions occurs:

1. Thenext move or dwell isfound and calculated.

2. Endof, or halt to the program (e.g. STOP) is encountered.

3. Two jumps backward in the program (from ENDWH I LE or GOTO) are done.
4. A WAIT statement is encountered (usually in aWH I LE loop).

If calculations stop on condition 1 or 2, the calculation flag is cleared, and will not be set again until actual
motion progresses into the next move (1) or anew Run command is given (2). If calculations stop on
conditions 3 or 4, the flag remains set, so calculations will resume at the next RTI. In these cases, where you
have an "empty" (no-motion) loop, the motion program acts much like a PLC 0 during this period. These
empty loops, which are usually used to wait for a certain condition, provide very fast response to the change
in condition, but their fast repetition occupies alot of CPU time, and can starve the background tasks for time.
Particularly if severa coordinate systems are executing empty loops at the same time, you can run into serious
background time limitations, which can be severe enough to trip the watchdog timer.

If there are a huge number of lines of intensive calculations (e.g. 100) before any move or dwell is
encountered, there can be such along time before background cal culations are resumed (more than 512 RTI
cycles) it is possible to trip the watchdog timer. 1f this problem occurs, the calculations should be split apart
with short DWELL commands to give other tasks time to execute.
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APPENDIX B - BUG REPORT AND FEATURE REQUEST
PROCEDURE

Known Bugs

Under Windows 98/ME, when windows are maximized and if any one of them is closed, the remaining
windows lose their borders. As of thisversion, atemporary remedy to thisisto either cascade the windows
from the windows menu or, close and reopen the affected window. A permanent solution is being
investigated.

Wish List

1. Add watch for control characters such as”P, "B etc in the Watch window.
2. Add acustom Status screen to monitor any desired register/bit and popup message mechanism for certain

flags.
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