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1 Introduction

This manual is an extension to the 'Win-GRAF Workbench User Manual' and describes
the configuration procedure necessary to develop applications for the EMP-9xx8-xx
motion control series. In this manual the name 'EMP9K" will be used for the EMP-9xx8-
xx platform. The Win-GRAF EMP9K Runtime version is a SoftPLC runtime specifically
developed for the EMP9K motion control series provided by ICPDAS. The PLC application
for the runtime has to be developed using the Win-GRAF Workbench, which is not
included in the runtime package and has to be ordered separately. The workbench
supports all five IEC-61131-3 programming languages as well as multitasking
programming with priority settings.

The motion controller uses EtherCAT as its main communication protocol and the
motion control commands are implemented according to the PLCopen defined
standard. Single axis and coordinated multi-axis PLCopen commands are part of the
Win-GRAF library. The integrated EtherCAT master supports all standard EtherCAT
slaves from simple 10 modules, encoder, stepper controller to servo drives. The user
manual "PLCopen_User_Manual" provides further information on the EtherCAT network
configuration and the behavior of the PLCopen commands.

All standard Modbus protocols (TCP, RTU, ASCII) are supported. The Modbus functions
are introduced in the "Modbus" manual.

The “OPC UA Server_User_Manual” contains step-by-step configuration examples for
the integrated OPC UA server.

HMI software provided by ICPDAS such as eLogger and Indusoft can be installed directly
on the EMP9K Windows OS loT system. The 'HMI_User_Manual' describes the data
exchange mechanism and the required communication configuration to establish data
exchange between Win-GRAF runtime and HMI. In addition the manual describes how
to allows external program (e.g. LabVIEW, C#, C++ ) to exchange data with the PLC
application.

All manuals can be directly accessed via the 'Help\Tutorial' menu of the Win-GRAF
workbench. ICPDAS provides a free workbench trial version for download on its website.



2 Run Win-GRAF Runtime

The Win-GRAF runtime and its configuration utility forms part of one execution file
'WGrafRT_EMP9K.exe ' which by default is installed in the directory:
'"T:\Win-GRAF\Rt xx.x.x\'

As the 'Win-GRAF Runtime Utility' is part of the runtime it therefore can not be exited
without terminating the runtime.

By default the EMPIK will automatically start the 'Win-GRAF EMP9K Runtime Utility' and
runtime after power on.

Only one runtime process is allowed to execute on the EMP9K at a time.

3 Runtime Configuration

The Win-GRAF EMP9K Runtime supports multitasking programming. Up to 32 tasks are
supported, but for optimal performance, no more than four tasks should be used for an
application. By default the runtime is set to support four tasks. The number of
supported tasks can be increased or decrease using the '"Win-GRAF EMP9K Runtime
Utility'.

3.1 Win-GRAF Runtime Utility

The main purpose of the utility is to configure, start and stop the PLC application. In
addition, it monitors the status of each task, such as: E.g. the task execution time,
priority settings, number of execution cycles, etc. (Figure 1). In the event of an error, the
error type is displayed in the "Status" tab. The utility allows direct deletion of compiled
PLC application execution files.
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Lill. Win-GRAF Runtime Utility — O X

File Runtime Tools Help

A (= B9

M 4 » M /Status' Configuration

Task# MName Thread Status Task Status Set Cyc Time [ms] Exe Time [ms] Max Exe Time [ms] Exe Cycles Overflow Task Priority
Task 1:  MainTask RUNNING RUNNING 10.000 0.018 0.334 5581 0 15
Task 2:  Task2 RUNNING RUNNING 1000.000 0.015 0.314 88 0 1
Task 3:  Task3 RUNNING RUNNING 1.000 0.005 0.581 13910986 0 15
Task 4:  Task4 RUNNING RUNNING 1.000 0.003 0.321 13910640 0 15
< >

Wl APPLICATION: RUNNING RUNTIME LICENSE: VALID

Figure 1: Win-GRAF Runtime Utility

The utility is also responsible for checking the license status. It will clearly indicate

whether the runtime license is invalid or the PLC application has been compiled by an

workbench trial version:

- PLC application compiled with the workbench trial version will only run for about
20 minutes

- A runtime without a valid license will automatically terminate its execution after 20
minutes.

3.1.1 Communication Port Setting

In order to establish a TCP/IP communication the workbench needs to know the IP
address and the socket port number of the target runtime. Two PLC applications project
types are supported by the EMP9K platform:

=  Single-task project

=  Multi-tasking project

For single-task projects, the default communication port for downloading and
debugging the application is set to 1100. The default port number can be changed via
the 'Win-GRAF EMP9K Runtime Utility'.

In multi-tasking projects, each PLC task communicate via its own port number. By
default, the port number of the '"Main task' is set to 1100. The port number of each
subsequent task is incremented by one in task number order: port 1101 for Task2, port
1102 for Task3, etc.

If necessary, the port number of the 'Main task' and thus the other tasks can be
changed via the 'Win-GRAF EMP9K Runtime Utility' by setting the 'Main Task Port'
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value(Figure 2). Confirm and save the setting with 'Set' and 'File\Save'.

Wl Win-GRAF EMP9K Runtime

File Runtime Tools Help

d »00

W 4 » M /Status ¥ Configuration

Configuration:

Waorkbench Communication Port:

Main Task Port: 1100

PLC Runtime Setting:

Task Quantity: 4 =

Set

Application Startup:

() No start
() Cold start
{® Warm start (load RETAIN variables)

O Hot restart

Figure 2: Utility configuration interface

Make sure the workbench Ethernet TCP/IP port setting (Figure 3) is set to the '"Main Task
Port', otherwise the connection to the EMP9K runtime cannot be established.

.
Communication Sefttings

8]

Logic Service -

192.168.2.51:1100
e D

Cancel

Browse

ik

Help

L A
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Figure 3: Workbench communication setting

3.1.2 Task Number Setting

The EMPYK runtime supports a maximum of 32 tasks. By default, the task number is
limited to four tasks, which means that a PLC application can use fewer than four tasks,
but cannot exceed this number. The user can change the supported task count to a
higher or lower limit by directly editing a value in the 'Task Quantity' box (Figure 2) of
the Runtime Utility. Confirm and save the setting with 'Set' and 'File\Save'.

3.2 Configuration Procedure

In order for the compiled PLC application to be downloaded and executed from the
workbench, both the communication settings and the configuration of the number of
tasks in the workbench and the runtime must be identical. Next, the basic configuration
process is shown:

Step 1: Start the '"Win-GRAF EMP9K Runtime':
1. Double click the 'Win-GRAF EMP9K Runtime' icon on the desktop to start
the Win-GRAF Runtime utility.

111R

WINSGRAR

Alselie

Step 2: Stop the PLC application execution if it is running: Click the stop command =
Step 3: Set the communication parameters between workbench and runtime:

1. Runtime configuration: Set the TCP/IP port number used by the
workbench to download and debug the PLC application. The runtime
server listen on all Ethernet ports of the platform. It is suggested to use
the default port number of 1100 for the main task. Only change this port
number if it conflicts with the port number of another program running
on the EMPOK.

ICP DAS 9 Page Win-GRAF EMP9K Runtime User Manual
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M 4 » M /Status ¥ Configuration

Configuration:

Waorkbench Communication Port:

Main Task Port: I 1100

Figure 4: Runtime TCP/IP port number for workbench communication

2. Workbench configuration: Set the IP address and socket port number of
the target runtime.
- Select 'Tools/Communication Settings..."' from the menu
- Edit IP address and port number of the target runtime. Both
parameters have to be separated by a colon. Only Ethernet TCP/IP
communication is being supported.
- Click "OK"

Communication Settings

o

TE5 Runtime -

182 168.250:1100 D

Cancel

Browse

A"

Help

e -
Figure 5: Workbench communications setting

The current communication setting is being displayed at the bottom of
the screen. The setting can be directly modified by double clicking the IP
address in the status bar.

Funtime Call stack Tasks

| offLine 192.168.2.50:1100 Ao,

Figure 6: Workbench status bar

Step 4: Set the maximum number of tasks supported by the runtime.

ICP DAS 10Page Win-GRAF EMP9K Runtime User Manual
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ICP DAS

Runtime configuration: The default runtime setting supports up to four
tasks and meets the requirement for most applications. If necessary enter
a new task value for the task quantity. Click 'Set' and save the setting.

PLC Runtime Setting:
Task Quantity:

4 Elﬁ

Figure 7: Supported runtime task quantity setting (Runtime Utility)

Workbench setting:
(i) Single-Tasking project

i On the 'Start Page' click 'Create Singletask Project' to open

the single-task project wizard.

ii. Select 'Project (WG)'

iii. Enter project destination folder and name.

iv. Click 'Next'

V. Select 'EMP-9000-MPAC' controller or click on the 'Auto-
Detect' button do determine the controller type.

vi. Select programming language
vii. Confirm the setting with 'Finish'. A new single project is
created.

Welcome to Win-GRAF Workbench

User Manual / Tutorial

Win-GRAF_Workbench_User_Manual_en pdf

XML Import
L Library

Create a new Win-GRAF project

MNew project

Destination folder: CiUsersh

Name: e demo

Targat Platform:

|Cnnlr0|ler: EMP-3000-MPAC

Runtime Version: = b

Programming Language:
FBD: Function Block Diagram e -

Debug

Language:

Compiling Mode: @ Release

Communication Parameters:

IP address: 192 .

& } Auto-Detect

Info...

Comment:

o \ Mext J Cancel

Figure 8: Create a new single-task Workbench project
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(ii)) Multi-Task project:
i On the 'Start Page' click 'Create Multitask Project' to open

the multi-task project wizard.

ii. Enter project destination folder.

iii. Enter project name.

iv. Select the number of task to use. Make sure the task count
is not greater than the runtime setting

V. Select target platform: EMP-9000-MPAC

vi. Click 'OK' to confirm the setting.

Start Page

Welcome to Win-GRAF Workbench

User Manual / Tutorial Recent

Win-GRAF_Workbench_User_Manual_en.pdf

Hame: Dema e
Type: Multitask project list: Four tasks o

project li (o, |
Destination folder: C:\Users\IENR\Documents EaRnaicss ....g_. e

Configuration; | EMP-5000-MPAC

Figure 9: Create a new multi-task Workbench project

Step 5: Determine how the PLC logic application should launch. Several options are
available:
1. No Start: The logic control application does not start with the Utility.
2. Cold Start: The application starts with the utility. All application variables
are initialized at startup according to the 'Init Value' setting.

| Syb.

| Name | Di... | Attrib. Init value

dwVar UDINT
@ Global variables

4 [ RETAIN variables

reVar UDINT O |UDINT#O

(1 |UDINT#0O

ICP DAS 12 Page Win-GRAF EMP9K Runtime User Manual
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3.  Warm Start: All application variables except the 'RETAIN variables' are
initialized at startup according to the 'Init Value' setting. The 'RETAIN
variables' use the last values before the application stopped.

4. Hotrestart: No variables are initialized at startup. All variables use the
last values before the application stopped. These mode is mainly used for

debugging process and it is not supported by all function blocks (e.g.
PLCopen FB).

Application Startup:

() No start
() Cold start
(@ warm start (load RETAIN variables)

OHut restart

Figure 10: Launch the PLC application along with the utility option

Step 6: Save the setting: Click 'Set' button and select 'File\Save' from the menu. The
next time the utility is started, the PLC application will automatically start
running.

ICP DAS 13 Page Win-GRAF EMP9K Runtime User Manual
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4 Download Application

After the PLC application is successfully compiled, the application has to be downloaded
to the runtime for execution. In Win-GRAF, the data exchange between the workbench
and the runtime takes place via TCP/IP communication.

1. The PLC application is
written and compiled in
the Win-GRAF workbench

2. Download compiled
application

lille Win-GRAF Runtime Utilty [

| Task Status_| Cycle Time ms]| Real Cycle Time ms} | Max Cycle Time [ms] | Exe Cycles| O
RUNNING 0 0001000 0114000 1880613

3. The Win-GRAF runtime
executes the application

i
ML RUNTIVE STATUS: RUNNING _ RUNTIME LICENSE: VALID

Figure 11: Edit and download PLC program

Procedure for downloading the compiled application:

Step 1: Start the Win-GRAF runtime utility if it is not running:
1. Double click the Win-GRAF runtime icon on the desktop to start the Win-
GRAF Runtime utility.

ICP DAS 14 Page Win-GRAF EMP9K Runtime User Manual
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Step 2:

ICP DAS

111

WG AR

ENVPIKEN

The status bar of the utility indicates whether the runtime has been
successfully started. In addition the runtime license status will be shown. If the
license is invalid the runtime automatically stops running after 20 minutes.

‘ bl  APPLICATION: |DISABLED RUNTIME LICENSE: VALID

Attention:

Wil Win-GRAF Runtime Utility - O X
File Runtime Tools Help
d =» 00

M4 ¥ Status>/Cuniiguratinn /

Clicking the window close button does not exit the utility, but only closes the
user interface (Ul) and adds the corresponding icon to the toolbar in the right
section of the taskbar. Even though the utility's interface is not visible, all of its
functions and associated runtime are still active and running normally. To
display the interface again, simply click the corresponding icon in the toolbar.

243 PM
6/28/2022

A T Q)

To exit the utility including the PLC application, click the 'File\Exit Runtime and
Utility' menu.

Download the built plc application to the runtime:

- Click the download button in the toolbar or select 'Project\Download All
Projects...". | @ "=[ElA | The figure below shows an example of an
application program with four tasks.

- Click 'Load' to start the download process

15 Page Win-GRAF EMP9K Runtime User Manual
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< project list = 'l D

[¥]192.168.2.50:1102 - Task3
[¥]192.168.2.50:1103 - Task4

2.168.2.50:1100 - MainTask
2.168.2.50:1101 - Task2

Password | [ Load l | Cancel

Wait until the download has finished.

ATTENTION:

The runtime stops executing the currently running logic application when a
new application file is downloaded. Enabling "Online change" mode ensures
that the application runs continuously even when downloading minor
application changes.

Note:

By default all tasks files are selected for download. For large PLC
programs: To shorten the download time, disable the task files that have
not been changed since the last download.
After the download process is complete, the application will not restart
automatically. This has to be done by the user. The user can decide
between a cold or warm restart. With a cold start, the PLC program starts
again with the initial values; with a warm start, the program uses retentive
data. Not all function blocks support warm start (e.g. PLCopen function
blocks)
Possible causes if the workbench fails to download the application
program:
=  Incorrect workbench IP address setting. The IP address entered in
the workbench does not match with the address of the EMP9K
target platform.
=  Incorrect network and subnet setting.
=  Firewall of the EMP9K blocks the port used by the workbench. Make
sure the port has been enabled for public use.

16 Page Win-GRAF EMP9K Runtime User Manual
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ﬂ Windows Defender Firewall with Advanced Security
File Action View Help

| nmE = HE

& Windows Defender Firewal| [t ki =

Inbound Rul -
2 g tcl:un duRels MName Group Profile Enabled Action
2% Outbound Rules
®a Connection Security Ry
B Monitering

/1 Includes Win-GRAF Runtime and configuration utility Public Yes Allow
& Includes Win-GRAF Runtime and configuration utility Public Yes Allow

Step 3: Create a online connection between workbench and the runtime
- Click the 'On Line' button on the toolbar or
@ "=
- Enter "Ctrl+F5".
Step 4: Start the PLC application:
Normally the 'Start mode' window automatically pops up right after a online
connection. Select your required start mode to start the logic control
application.
Start mode
(@) Cold start- Don'tload RETAIN variakles
': Cold start - Load BETAIMN wariables
() Hat restart
[T] Startin Cycle Stepping mode
Figure 12: Start mode dialog
For multi-tasking project:
If the 'Start mode' window does not pop up during the previous step, then you
can open this window as follows:
- Goto the 'Tasks' tab output window at the bottom. All tasks are shown in
idle mode.
Esks
. MainTask Idle Bd
fo( | ocation — | Status | Type
hainTask Idle
Tasks Idle
Task3 Idle
Taskd Idle
< Build Cr Execution Call stack
- First select the '"MainTask' and click the traffic light button. Now the 'Start
ICP DAS 17 Page Win-GRAF EMP9K Runtime User Manual
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mode' window pops up, which allows you to select the start mode of the

PLC application.

The main task starts executing the other tasks when the SYSSTARTTASK() function is
called from the main task. Each task can be started manually by selecting it in the 'Tasks'
tab output window and activating the traffic light button.

After clicking 'Start' of the 'Start mode' window (Figure 12) the 'Main Task' and the tasks
being called by SYSSTARTTASK() will enter the run status.

Tasks

& MainTask EUN LI = T )

o/ | ocation
kainTask

Task?
Task3
Taskd

Figure 13: Tasks status tab

| Status [ Type

FUMN
FUMN
FUMN

Runtirme

Call stack Digital g

The Win-GRAF runtime utility (Figure 14) shows the status of the runtime and its tasks.
Further information of each task are shown e.g. the cycle time, number of execution

cycle, errors, priority setting, etc..

WL, Win-GRAF Runtime Utility - O X
File Runtime Tools Help
d »0D0

W 4 » M /Status'{ Configuration

Task# MName Thread Status Task Status Set Cyc Time [ms] Real Cyc Time [ms] Exe”

Task 1:  MainTask RUNNING RUNNING 10.000 15.630

Task 2:  Task2 RUNNING RUNNING 1000.000 999.726

Task 3:  Task3 RUNNING RUNNING 1.000 0.011

Task 4 Task4 RUNNING RUNNING 1.000 0.006

< >

Wik APPLICATION: RUNNING RUNTIME LICEMNSE: VALID

Figure 14: Win-GRAF Runtime Utility
ICP DAS 18 Page Win-GRAF EMP9K Runtime User Manual
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5 Multitasking

5.1 Task Setting

The cycle of each task hast to be set directly from the workbench by right-clicking on the
task name and selecting 'Task...' from the pop-up menu. Double click the period column
next to the task to enter the cycle time. If only one task is being used then the 'Run as
fast as possible' option can be used (Figure 15).

Workspace
‘] -@ Main task
P2 Task?
b E Tasks Al Online
E %ZZT:; k= Simulate
(Al Projects)

Insert New Folder

i1 Insert New Program..
Shortcuts

Insert New Item... | Task | Period
MainTask 10ms
m Print Project... Taske Tii0me
O Project Description... Task3 1ms

f& Lock Project Taskd i

() As fast as possible

[E Call Tree @ Triggered Cancel

Target System Configuration... Cyele firing

Libraries...
Update Tasks with Library

Settings...

|| «| Alphanumeric Sorting

Figure 15: Task cycle time configuration

The 'Main task' is the first task that is started when the PLC application begins

execution. The other tasks has to be started from the 'Main task' by calling the

SYSSTARTTASK() function. Additional functions are available for configuring and
terminating each task within the PLC program (Figure 16).

ICP DAS 19 Page Win-GRAF EMP9K Runtime User Manual
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4+ * | Varnables

F|

Tasks -
1+ S¥SCFGPROCESS (*Set the process priority™®)
TF SWSCFGTASK (*set current task settings®)

T+ SYSETARTTASK *start a task®)

TF SYSSTOPTASK (*stop atask®) =
TCR-IP |—|
Text buffers =

Blocks Fublicvariables Define  ENLIM

Figure 16:

Task dedicated functions

The task library provides the function for configuring and controlling a task:

e To start another task:
SYSSTARTTASK ( Task (*DINT*), Warm (*BOOL*) )

This function should only be called once for starting a task.

* To stop a running task:
SYSSTOPTASK ( Task (*DINT*) )

* Configure a running task:
SYSCFGTASK ( Prio (*DINT*), Opts (*STRING*) )

This function should only be called after a task has been started. It sets the task
priority inside a running task.

SYSSTOPTASK( Prio )

Thread Priority Level Prio Description

THREAD_PRIORITY_IDLE

THREAD_PRIORITY_LOWEST

THREAD_PRIORITY_BELOW_NORMAL

THREAD_PRIORITY_NORMAL

THREAD_PRIORITY_ABOVE_NORMAL

THREAD_PRIORITY_HIGHEST

THREAD_PRIORITY_TIME_CRITICAL

anhrwWNIERLRIO

Default task priority setting of the
Win-GRAF runtime

The SYSCFGTASK internally calls the SetThreadPriority() Windows API to adjust its
priority relative to other threads in the process. To keep the priority setting simple

itis

suggested to just select between THREAD_PRIORITY_NORMAL for the normal

task and THREAD_PRIORITY_TIME_CRITICAL for the high priority task.

Opts:
This parameter is not supported by the EMP9K Win-GRAF runtime. Therefore just
enter an empty string (' ').

¢ Set the priority classes of the progress. This is a Windows-related runtime process
priority setting.

ICP DAS
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SYSCFGPROCESS ( Prio (*DINT*) )
This setting is only in rare cases necessary. By default the process priority is set to
'HIGH_PRIORITY _CLASS'.

Windows supports the following priority classes:

SYSCFGPROCESS( Prio )
Priority Classes Prio Description
IDLE_PRIORITY_CLASS 0
BELOW_NORMAL_PRIORITY_CLASS | 1
NORMAL_PRIORITY_CLASS 2
ABOVE_NORMAL_PRIORITY_CLASS | 3
HIGH_PRIORITY_CLASS 4 Default setting of the Win-GRAF
runtime
REALTIME_PRIORITY_CLASS 5

The white field in Table 1 shows the task priority value for the combination of
process class and thread priority setting. The priority setting for each running task is
shown in the 'Win-GRAF Runtime Utility' (Figure 17).

SYSSTOPTASK( Prio ) SYSCFGPROCESS( Prio )
Thread Priority Level Prio
(THREAD_PRIORITY_)
A wn
< 2
O, O
|
> > (7))
|_
o —l o (%) o
3 « N o 2 I
S o-I > °'| = E
N < = 2 :' S
> = o S E =
= o o o o o
(= ®) o @) ®) [
9 =z _|| =2 o el
o I = I o =
> = > S ' 5
w O = T =
= o o 2 C) 5
=) 0 z < T o
0 1 2 3 4 5
IDLE 0 1 1 1 1 1 16
LOWEST 1 2 4 6 8 11 22
BELOW_NORMAL 2 3 5 7 9 12 23
NORMAL 3 4 6 8 10 13 24
ABOVE_NORMAL 4 5 7 9 11 14 25
HIGHEST 5 6 8 10 12 15 26
TIME_CRITICAL 6 15 15 15 15 15 31
Table 1: Task priority
ICP DAS 21 Page Win-GRAF EMP9K Runtime User Manual
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lill. Win-GRAF Runtime Utility - m| X

File Runtime Tools Help

d =00

M 4 » M /Status'{ Configuration

Task#  Name Threa.. Tas.. SetC.. Rea.. Exe Time[ms] Max Exe Time [ms] Exe Cycles Overflow| Task Priority | Dwnld Port  PLC File Foun
Task 1: MainTask RUN.. RU.. 10000 15.. 0.017 0.290 4369 0 15 1100: OPEN “t5_1.cod”
Task 21 Task2 RUN.. RU.. 1000.. 999.. 0.014 0312 69 0 1 1101: OPEN "t5_2.cod”
Task 3:  Task3 RUN.. RU.. 1.000 00. 0.003 0.465 10630413 0 15 1102: OPEN “t5_3.cod”
Task4:  Task4 RUN.. RU.. 1000 00. 0.005 0.246 10625560 0 15 1103: OPEN "t5_4.cod”
< >

lils APPLICATION: RUNNING RUNTIME LICENSE: VALID
Figure 17: Runtime task priority setting
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6 EWF Function

The EWF is a feature of the EMP9K to protect the Windows loT operating system.

When the EWF feature is enabled, the data written to the C: partition will be lost after a
system reboot. This protects the operating system and allows the user to directly turn
off the power to the EMP9K device without shutting down the operating system. Only
the C: drive is protected by EWF and the other partitions and drives are not affected by
the EWF setting and do not lose their data after a reboot.

By default, the Win-GRAF runtime is installed in the 'T:\Win-GRAF' directory, which
means that no PLC-related settings and retentive data are lost when the power to the
EMPOK is turned off.

To permanently save data to the C: partition, update the operating system, or install
new software, you must first disable EWF protection using the 'Pac Utility' (Figure 18)
and restart the operating system for the setting to take effect .

o PAC Utility V1.1.1.0 2/24/2022 — X
File Help

—
. = Ll
e PAQ@UtITItY
System Information Awuto Execution UWF Operation Multi-serial Port Module
Change the UWF status to enable or disable the system protection.

UWF Control @ @

) Enable @® Disable Apply

Unified Write Filter Configuration Uility version 10.0.19044 ~
Copyright (C) Microsoft Corporation. All rights resenved.

Cumrent Session Seitings

FILTER SETTINGS Filter state:  ON Commit pending. NO  Shutdewn pending: NO  HORM mode:

OFF

SERVICING SETTINGS  Senvcing State: OFF

OVERLAY SETTINGS

Type: RAM  Maximum size: 1024 MB Warning Threshold: 512MB  Critical Threshold:
1024 MB  Read Only Media OFF  Freespace Passthrough OFF  Persistent: OFF Reset Mode:
MiA Reset Saved Mode: NA

VOLUME SETTINGS
Volume a0d8d6cd-f539-45bb-8000-4107934bf670 [C:]
Volume state:  Protected  Volume ID: a0d806ca-1539-4500-8000-410793401670  Swapfile omMe
File Exclusions:
Current Session Exclusions for Volume a0d8d6cd-539-45bb-8000-4107934bf670 [C]] w

Figure 18: Disable UWF control
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Important
Once UWF control has been disabled, the EMP9IK loT operating system must be shut
down like a standard Windows operating system before turning off. Turning off the
power directly will damage the operating system.

It is highly recommended to enable UWF control after making C: partition changes to
protect the operating system. Immediately after enabling UWF control, a reboot is
required for it to take effect.
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7 Activate “Lock Screen”

To prevent unauthorized persons from accessing and manipulating the Win-GRAF
runtime while the PLC application is running, it is strongly recommended that you
protect your computer:

1. Set the password for the operating system.

2. Activate the screen lock automatically.

Enabling automatic screen lock prevents people from tampering with runtime settings.
The screen can only be unlocked by entering the operating system password (e.g. User
Account password)

Steps for activating the screen lock functions:
Step 1: Right-click on an empty place on your desktop and select 'Personalize' from
the popup menu.

View >
Sort by >
Refresh

Paste

Paste shortcut

Undo Move Ctrl+Z
Open with Visual Studio

Open with Code

WinMerge

BHAL

Intel ® Graphics Settings

New >

tf_ﬂ Display settings
| & Personalize

Step 2: From the side menu select 'Lock Screen' and click 'Screen Saver Settings'
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Settings

& (e Lock screen

Find a setting £ |

Personalization 4= W

B Background

Wednesdafidune 1

Colors

Background
IEe=] O : |
v

Windows spotlight
Z Themes

As Fonts Choose one app to show detailed status on the lock screen
58 Start
=

Taskbar Choose which apps show quick status on the lock screen

+ + + + +

Show lock screen background picture on the sign-in screen
@ on

Screen timeout settings

Screen saver settings @

Step 3: Set Screen saver:

i Choose the type of screen saver.
ii. 'Duration': The 'Wait' option sets the number of minutes of inactivity
before the screen saver turns on. The lowest wait time is one minute
iii. 'On resume, display logon screen': If this option is enabled, your device

will automatically lock when the screen saver activates. It is necessary to
enter the user password to unlock the screen saver.
iv. Confirm the setting with 'OK’
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B2 Screen Saver Settings b4

Screen Saver

Screen saver @
(Mone) 3 Settings... Preview

Wait: 1 : minutes [+] On resume, display logon screen @

Powe gement

Conserve energy or maximize performance by adjusting
display brightness and other power settings.

Change power settings

The Win-GRAF runtime continues to run regardless of whether the screen
saver is displayed or not. Even a password-protected screen saver has no

influence on runtime execution.

The screen saver is activated and appears after the set time has elapsed. If you want to
display the screen saver immediately when you leave the device, press the key

combination:
'Windows Logo' um key +'L' key
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8 Platform Specific Library

Miscellaneous

b On Line Frogramming with scripts

Fi PaC

FAC _BUZZERBEEP (*Activate the buzzer®)

FAC _BUZZERSTOFR (*Switches the buzzer sound off*)
FAC _GETROTARYID *Reads the position of the rotary switc...
FAC_GETSERIALMO (*Read the hardware serial number oft...
FAC_SETLED (*Setthe LED of the PAC main control unit*)

B FC_ECAT_ME00_W1a

8.1 Buzzer

Defing

ErIUIR

Buzzer is mainly used as warning tone and alarm sound. The EMP9K has got an
integrated buzzer which can be activated and disabled.

8.1.1 PAC_BuzzerBeep

This function triggers the buzzer to generates a beep tones.

PAC_BUZZERBEEP
BOOL =—={]Execute Dane [J==— B OO0L
UINT =—={]\/olume Error[j=— BOOL
UDINT =—=[TimeMs ErrorD == DINT
Input/Output Name Type Comments
VAR_INPUT Execute BOOL Start the buzzer beep tone
Volume UINT Set the beep tone frequency
TimeMs UDINT The sleep time between beep tones
VAR_OUTPUT Done BOOL True when the buzzer has been enable
Error BOOL An error has occurred within the FB
ErrorID DINT Error identification
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Remarks:

8.1.2 PAC_BuzzerStop

This function stops the buzzer to generates a beep tones.

PAC_BUZZERSTOP
BOOL =] Dane [J==— B OO0L
Error[j=— BOOL
ErrorlD [7=— DINT
Input/Output Name Type Comments
VAR_INPUT Execute BOOL Stop the buzzer beep tone
VAR_OUTPUT Done BOOL True after the FB successfully disabled
the buzzer
Error BOOL An error has occurred within the FB
ErrorlD DINT Error identification
Remarks:

8.2 Rotary Switch

The main control unit of the EMP9K is equipped with a rotary switch. The current switch
position can be determined in the PLC application.

8.2.1 PAC_GetRotaryld

This function retrieves the position number of the rotary switch.
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PAC_GETROTARYID
BOOL =——{]Enable Valid[J=— B OOL
Errorj=—— BOOL
ErrorlD [=— DINT
Valug[J=— INT
Input/Output Name Type Comments
VAR_INPUT Enable BOOL TRUE: Continuously reads the rotary
switch position in each cycle
VAR_OUTPUT Valid BOOL True indicates that the FB output rotary
switch value is valid
Error BOOL An error has occurred within the FB
ErrorlD DINT Error identification
Value INT Rotary switch position

Remarks:

8.3 LED Control

Integrated in the main housing are three LEDs which can be set on/off
programmatically.

(7]
L A -

0134567

RUN L1 L2

8.3.1 PAC_SetLed

This function switches the LED on/off.
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PAC_SETLED
BOOL =—{]Execute Donej=— BOOL
USINT =—{]LedMo Error[J=— BOQOL
BOOL =——{]Value ErrorlD [J=— DINT
Input/Output Name Type Comments
VAR_INPUT Execute BOOL Trigger the FB execution
LedNo USINT The LED number
+ O0-RUN
- 1-11
e 2-12
Value BOOL TRUE - ON
FALSE - OFF
VAR_OUTPUT Done BOOL True when the LED has been set
Error BOOL An error has occurred within the FB
ErrorlD DINT Error identification
Remarks:

8.4 Serial Number

Each EMP9K device has a unique hardware number. The serial number can be used to
link a PLC application directly to an EMP9K device to prevent it from running on another

EMP9K device.

8.4.1 PAC_GetSerialNo

This function retrieves the serial number of the EMP9K.

BOOL —{]Enable

PAC_GETSERIALNO

Validj—BOOL

USINT =—{SerialNo[] Errorj=—— BOOL
ErrorlD [7=— DINT
Input/Output Name Type Comments
VAR_INPUT Enable BOOL TRUE: Continuously reads the serial
number in each cycle

VAR_OUTPUT Valid BOOL True if the "SerialNo[]" output is valid
Error BOOL An error has occurred within the FB
ErrorID DINT Error identification
SerialNo[] USINT « Serial number
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* The serial number is eight byte long.
Therefore declare the following

array
SerialNo : ARRAY [0 .. 7] OF USINT

ATTENTION:

Although the parameter is shown on the
input side of the function block it acts as
an output parameter.

Remarks:
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