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1 RTCU Emulator

Welcome to the RTCU Emulator!

The RTCU Emulator allow a program to be tested in detail on a PC with a high confidence that it will
behave exactly the same way in a physical RTCU device.

As each RTCU variant is emulated and almost all hardware features are available there is very few cases
where a physical device is required in the complete development phase of an application.

The RTCU Emulator is based on the same source code as the actual firmware, so even possible bugs in
the firmware will also be present in the RTCU Emulator.

The RTCU Emulator can be used stand-alone or it can be started directly from within the RTCU IDE.

il | | |'\r “
AX9 turbo (== %= ] 206009100 - 10
Project  Devices.. Window Devices Inputs Outputs Analog Input {10 bit resolution)
Device = Sensor_L wp Out_Heater [ e EI Al
AX9turbo:  Device 1
Sensor_H Out_Vertilstion ~ [ [0 = a2
Serial: 296399100 > » lZI
Unknown application =p Doorcontact = Lamp ———— [0 EI E
Core =p Alam_keyswitch = Output 4 1 B me
Debug messages ] P hput 5 = Output 5 Analog Output (10 bit resolution)
10 | = Iput 6 = Outpt 6 [ A0 1
flemory ] & ot P Outpit 7 0 02
Power managemert ] wp Input 8 = Output & 0 A03
Data
Input 9 Output 5 [1] AD4
Datalogger ] * = * *
Fle Systems ] wp Input 10 wp Output 10 S0
Persistent Memary ] wp Input 11 wp Output 11 @ 50 Interface
Communication wp Input 12 =P Output 12 DC Out
el Q@ DC-Out
Basic 1\Wire ) Switches User LEDs
G5M @ DCOut 2
g Switch 1 ° LED 1
Network ] @ Swich2 Q L2
RF |
Sepot | Ve St .| weogo0-osM
Serial port 2: Virtual Seral Port 1
Eg u 2 ] @ Power @ Off hook 0 outgoing messages pending Phone | Network | SIM Card
Serial port 3: Virual Serial Port | Outaning SIS
going
Sensors Hangup or reject
Ena Name Occumence Data
Intrusion ]
Real Time Clock |
T o ] p | Hang Up | [ Make Call
sy Caller ID:
@A 0s1 f
o8 @52 L i
[ Reset |[ Hat | i
I Load & Run I ’ — ] Incoming SMS = | |

L | |

The Emulator starts up with the main window, the Control Panel.
From the Control Panel, the rest of the windows can be opened, e.g. the GSM and 10 windows, as
shown abowe.
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1.1 Limitations
|

The RTCU Emulator offers a very precise and comprehensive emulation of the physical RTCU devices,
but still there are some limitations implied:

The timing of the individual operation may vary compared to the physical device.

The buzzer does not support different frequencies.

Generic 1-wire is not supported.

RFBC packets must be manually created, using the sender and receiver fields as raw data.

The batConsumption functions are not supported.

gsmModemMode is not supported and will return 2.

gsmNetworkTime is not supported.

gsmHeadset is not supported and will return FALSE when called.

gsmHandsfree is not supported and will return 5, on devices normally supporting this.

Bluetooth is not supported.

Adding options are not supported, the devices are already fully upgraded.

xVoice is not supported.

The GPRS monitor can be configured but does not perform recovery on the connection.

Direct cable connection to the RTCU IDE can only be established using the alternative senice port.
Device fault-mode is not supported. A fault will show a message with the corresponding fault and the
emulator will stop.

Some of the above limitations are scheduled to be eliminated in future releases.
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1.2 Command line arguments
|

The emulator cam be started from the command line like this:
RTCUEmulator.exe [options] <Project file>

<Project file> is the path to the project or the application files(.prj, .rpc or .vsx) to open from the start.

The available options are as follows:

-p <port The TCP/IP port to start listening on for commands. Used by the IDE to load the
number> current project.

-d <serial The serial number of the device to load.

number>

-m Start minimized
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1.3  Control Panel

The control panel is the main window of the emulator. It controls which project to run, which device to run
it on and controls which other windows to show.
On the initial start and when no device is loaded, it looks like this:

:
No device (8l
.

Project  Devices...

Device

MNo device

Seral: MAA
Unknown application

BExecution
@4 @ 5
@c

| Resst | |

| Load & Run | |

To load a device, click on the Devices... menu item.

When a device is loaded, the control panel looks like this:
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(O Mx2 turbo ‘@ﬂu

Project  Devices... Window Menu

Device

M¥2 turbo:  Device 1

Serial: 292999123

Spplication: GreenHouse 2 v0,01 Device information
Core
%

[ena |

[ Power management ]
Data

| Data logger ) The modules
[ File: Systems ]

ocstint ey ] — ! ppnrted on the
- —tion device

| Basic 1-ire |
[ caN Bus |
GSM

| Network
| Serial port 1: Vitual Serial Port |

| Serial port 2: Physical Seral Port |@ - CIICk tD Gﬂnfl ure
| Serial port 3: Viual Serial Port | 9

Sensors
[ AccelerometerVibration

)
| GPs |
| Real Time Clock |
[T&mperatur& ]
BExecution
@A @ s
@8 @52

| Reset | | Halt |

| Different types
H — available

User and system LEDs

- -
1 2

H DIP Switches
H Execution buttons
|

[loaddfin | | St | Emulation buttons

Menu items
Used to configure the emulator.
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Device information

The device information panel shows the type, serial number and type of the emulated device, as well as
the possible name of a loaded application.

Supported modules

This lists the available modules, sorted by area.

Clicking the button will show the window for the module.

When a button is disabled, no window is needed for this module.

When the gear symbol is available, it can be clicked to bring up the configuration dialog for the module.
Some modules have multiple implementations such as the serial ports. By right clicking on the button, a
menu pops up to select what implementation to use.

Configuration and selection of implementations can only be done while the emulator is stopped.

LEDs and DIP switches
All the LEDs and DIP switches of the physical devices are available.

Execution buttons
The reset button resets the device, as on a physical device.
The halt button halts the execution in the device.

Emulation buttons

The Load & Run button loads the selected project(shown in tooltip) into the device and starts the
emulation.

The Start button is used to start the emulation, without loading the project.

The Stop button is used to stop the emulation.

Only available on Windows 7 and newer:

M2 turbo

M2 turbo: 292999123
Device 1

Application:
VoiceMessage v.02

-’

. —

Howering over the icon on the task bar shows information about the device in the Emulator.
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13.1 Menu ltems

The menu items are used to configure the emulator.
MX2 turbo ‘@ﬂu
Project  Devices..  Window |

Project
Project | Devices.. Window
Open Ctrl+ O
Load & Run F5

Stop execution  Ctrl+X

Exit Alt+F4
|- _ T
o Open Opens an application.
o Load & Run Loads the application into the device and starts it.
o Stop execution Stops the emulation of the device. The same as pressing the Stop button.
o Exit Exits the emulator.
Devices...

Shows the Devices dialog

Window
Project  Devices.. | Window I
Device Reset layout
Ld MY torhine Neavira 1 =
o Reset Layout Places all the windows next to the control panel.

13.2 Dpevices

This dialog is used to manage the devices.

Devices

5X1 pro 2449593123 Device 1

CX1 warp (Fully upgraded) 752553122 Device 1

MX2i pro+ 283359123 Device 1

MX2 turbo 22885723 Dewice 7

Axowrbo 20699123 Devieel |
Mew ] I Load I [ Edit ] [ Clane ] [ Delete ] [ Close

The list shows the available devices with type, serial number and name.
The active device is marked with italic.
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The dialog has the following buttons:

New
Create a new device:
Mew Device l % J
Famity [sz ']
Type | MX2 turbo v J
Serial number 257555173 Hﬁéﬂnm”m device

Mame Device 1

| oKk || Cancel

The first 3 digits of the serial-number specifies the device type in question and are similar to the
corresponding physical device. The middle 3 digits "999" indicates that this is an emulator, it will never
occur on a physical device.

Finally, the last 3 digits of the serial number can be changed to allow for multiple devices of the same

type.

The name field allows for assigning a descriptive name to the device, to make it easier to recognize.

Load
Closes the active device and loads the selected device. Can also be done by double-clicking on a
device.

Edit

The edit dialog allows for changing the serial number and name of the selected device.
Clone

Creates a new device, using the configuration of the selected device.

Provide the name and serial number of the new device.

Delete
Delete the selected device.

Close
Closes the dialog.
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1.4 Modules

The different modules have their own windows for managing the emulated hardware.
The modules are sorted by area for a better overview.

0

e Lore

o Debug Messages

o 10

o Memory

o Power Management
e Data

o Data Logger

o File System
o Persistent Data

¢ Communication
o 1-Wire
o CAN
o Display
o GSM
o Network
o RE
o Serial Ports
e Sensors
o Accelerometer/Vibration
o GPS
o Intrusion
o Real Time Clock

o Temperature

14.1 Core

The Core area contains the functionality that is common for all RTCU devices, which does not belong in
other areas.

Modules:

e Debug Messages
e IO
¢ Memo

e Power Management
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14.1.1 Debug Messages

The Debug Messages window is used to show the debug output from the application.
296999123 Debug Messages

14:59:45 -> State 2 -
14:59:45 -> Got high command for normal outp
14:59:45 -> 3tate 3

14:59:45 -> (Qutput number selected

14:59:45 -> dtmfGetHumber finished

14:559:45 -> State £

[14:59:45 —> State 1

4 | i | b

[ Clear List ] [SEv&tufH&... ] [Cumrtu clipboard ]

L )

Clear List
Clears the output.

Save to file...
Saves all the lines to a file.

Copy to clipboard
Copies all the lines to the clipboard.

Use Ctrl+C to copy the selected lines to the clipboard.

1412 10

The 10 window allows for controlling the inputs and viewing the outputs of the device and any configured
IO extensions.
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T e
Devices . Inputs Outputs Analog Input {16 bit resolution)
. E;E‘agrd = Sensor_A o Out_light [ Al
= Sensor B =P Out_alam [} Al 2
=p Sensor_c =p Output 3 [} Al 3
=p: Sensor_D sp Output 4 [ Al 4
= Input 5 = Output 5 0 Al
= Input 6 = Output & 0 A6
= Input 7 = Output 7 0 Al 7
= Input 8 = Output 8 0 Al 8
=p Input 3 wp Cutput 3 Analog Output (16 bit resolution)
wp Input 10 o Output 10 | | 0 AO 1
wp Input 11 wp Output 11 | | AD 2
wp Input 12 wp Cutput 12 | | O AD 3
wp Input 13 wp Output 13 | | O AD 4
wp Input 14 wp Output 14 | | O AD S
wp Input 15 wp Output 15 | | AD 6
wp Input 16 wp Cutput 16 | | O AD T
| | O AD 2

The list on the left is used to select between the onboard IO and any configured 10 extensions.

If a project(.prj file) has been loaded, the configured names from it will be used as names for the IOs,
otherwise the default names will be used.

The red arrows shows the status of the digital inputs. Click on an input to change the state of it.

The green arrows shows the status of the digital outputs.

The value of the analog inputs can be changed on the slider or by entering a number directly.
The analog outputs are shown as a bar, as well as numerically.

For the onboard 10s, additional information is available:
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| Devicesu . Inputs Outputs Analog Input (10 bit resolution)
! | = digl[1] = digO[1] [ B A
EX001 =p digl[2] 5 dig0[2] - () 464 |2 Az
=p digl[3] = digO[3] —J 285 | A3
P digl4] = digO[4] : O— [0 [ ae
dig&] =p Output 5 Analog Qutput (10 bit resolution)
wp Input £ wp Cutput I | O AT
wp Input 7 wp Cutput 7 I | 0 AD2
wp Input 8 wp Output 8 | | O AD 3
wp Input 5 wp Output 5 | | O AD4
wp Input 10 wp Output 10 )
o ot 11w Oupu 11 @ SOlnterace
wp Input 12 wp Output 12 DC Out
Switches User LEDs @ Deou
g digl[&] .. digQ[5] AR
0 diglie] @ digO[E]
@ digll7] @ dicOrT
@ dicOrE!

The switches show the state of the user switches. Click them to toggle the switch. The switches can
also be controlled from the control panel along with any extra system switches.

The User LEDs show the status of the individual user LEDs. The LEDs are also available on the control
panel along with the system LEDs.

The status of the SO interface and of the DC-Out external power supplies are shown on supporting
devices.

14.1.3 Memory

The "Memory" window is a way of changing or viewing the contents of each memory location.
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1024 1032 0

1025 54354 1033 0

026 0 1034

1027 1001 1035
1036

1029

1030

103

First indesc:  |1024 El

Each page shows 16 memory locations. To change the shown location, change the First index to the
wanted starting location.

To add additional pages, click the "+" symbol, or right-click on a tab and click Add tab. To remowe a
page, click on the tab with the middle mouse button, or right-click it and select Close tab.

To change the value at a location, change the value and leave the field or press enter. While the number
is being edited, it will be red. When it has been changed in the device, the text tumns black again. If a
memory location is used as a VAR_OUTPUT item, it is not possible to change the value as the program
is overwriting the contents of the memory location with every scan.

14.1.4 Power Management

The Power Management window provides access to the power management functions of the device.

Wait event
Supphy Wake sources
Extemal DC @ Ignition @ Power Spphy

Votage (120 [ @ Digtal Input 1 @ GSM
@ Digital Input 2 @ Intrusion detection

Extemnal AC
Battery @ Digital Input 3 @ Serial port 0
Battery backup @ Digital Input 4 @ Seral port 1
@ Charger enabled @ Power Fail @ FF
@ Charging
100 % L

sy =
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The label at the top shows the current power state.

Supply

Allows for connecting and removing the external power supplies and adjusting the woltage on the DC
supply.

AC is only available on devices with AC.

Battery

If Battery backup is selected(restart required), the device will use the battery to continue running if no
external power supply is available.

Charger enabled shows if the charger is enabled in the device and Charging shows if the battery is
currently being charged.

The battery level can be seen and adjusted on the slider.

Wake sources
A list of all the available wake sources on the device. When in a power save mode, the active wake
sources are highlighted.

Time

The timeout wake source, with the option to manually wake the device before the interval has elapsed,
especially useful if using a long timeout.

For pmWaitEwvent it shows the time until it wakes, for pmPowerDown and zpPowerDown it shows the
time it will wake at.

1.4.2 Data

The Data area contains the functionality that is used to access data in the RTCU device.

Modules:

¢ Datalogger

e File System
e Persistent Data
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14.2.1 Datalogger

The Datalogger window is used for manipulating the contents of the Datalogger storage in the device.
i ™
242605123 - Datalogger

Date Time Tag W1 W2
26-aug-2015 | 23:08.45 2 11 21
23.0845

Cument number of records |2 Maximum number of records [ 10
Fetch range
From (26 august 2015 | [11:03:51 :
To  [26. august 2015 | [11:03:51 |
Tag
y J

The "Fetch range" section allows filtering the records fetched.

e "From/To" limits the records to a range determined by a "Start" and "Stop" time.
e "Tag" limits the records to a particular Tag.

The "Clear Log" button empties the Datalogger.

The "Destroy Log" button will completely clear the Datalogger memory, as if the logDestroy function was
called.

The "Sawe as file" button saves the data in a .CSV file for easy viewing in various spreadsheet programs
etc.
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14.2.2 File System
The file system windows is used to manage the file system.

202009123 - e system S
[A: SD Card -] -- - 5D Card
) Mone
= MName Size Time -
=& F_LAST 34,054 B 0508201510165 [INCASA
:gﬁ AUTO_SIMCFG 563B  03-01-1380 13:57.09 © ing5 D
m-Bg TEST AUTO_SIMPRJ 982B  03-01-1980 13:57:09
AUTO_SIMVSX 2614kE  0301-19801357:09 |=|| © Nocard D
AUTO_TES.VPI OB 03-01-1980 13:57:09
AUTO_TES.VPL OB 03-01-1980 13:57:09
AUTO_TES.VPX 0B 03011980 135709 | |
GPRS_INFCFG OB 03-01-1980 13:57:09
GPRS_INFLST OB 03-01-1980 13:57:09
GPRS_INFPRJ OB 03-01-1980 13:57:09
GPRS_INFRPC 0B 03011980 135709 _

) Rearme

Media selection
The drop down list allows for selecting the media to show.

Folder tree

The folder tree shows the folders available on the selected media.

Selecting a folder will show its contents in the file list.

Right-clicking on a folder allows for creating and deleting folders, and for formatting the media.

File list

The file list shows the files in the current folder, that matches the active filter.

Right-clicking a file shows a menu allowing for importing, exporting, renaming and removing the selected
file.

Double-clicking on a file opens a dialog to show the contents of the file.

File filter
The file filter allows for filtering files by name. Only files containing the given text are shown. Use *.* or *
to show all files.

Refresh
Click the refresh button to refresh the current folder. If Recursive is checked, any sub folders will also be
refreshed.

SD Card

The SD Card area is used to manage the SD Card images, used for drive A.

To change the active SD card, simply click the radio button next to the wanted image, or select None to
no have any SD Card mounted.

Clicking the "..." button to the right of the name of an SD Card image, shows a dialog to control this slot.
The currently selected image can not be modified while the device is running.
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Modify SD Card Image

Medify 5D Card Image-
Size: Write Protected

Pressing the "..." button will show a dialog to select the name of the SD Card image. Both new files and
existing files can be used.

If a new file is used, the size and the write protection must be chosen, and OK pressed to begin the
creation of the image.
This make take some time, depending on the size of the image.

Size: |256MB | [] Wite Protected

Tu Emulatur\devices‘\ZﬁﬁME_SD_Card.‘u‘hd| I

Creating disk image...

Size: | 256 ME - | [[] Wit Protected

TuU Eﬂulator\deﬂces\ZEGME_SD_Card.vhd| I

SD Card images
Th SD card images are fixed VHD (Virtual Hard Disk) files. The VHD files can be mounted as disk drives
in Windows using the Disk Management tool in Windows.

The exact steps may change depending on the Windows version.
For Windows 7 the following steps work:

1. Open the Start menu.

2. Right-click on Computer and click Manage.

3. Expand Storage and Select Disk Management.
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4. Click on the Action menu and select Attach VHD.
5. Find the wanted SD Card image and click OK.
6. The image is now mounted and will appear as a new disk drive.

To detach the image, right-click on the disk entry for the image in Disk Management and select Detach
VHD.

1.4.2.3 Persistent Data

Using the Persistent Data window, it is possible to manipulate the persistent FLASH, FRAM and
external FLASH memory storage of the device.
296999123 - Persistent Data

Standard FLASH | FRAM | Bxtended FLASH |

Mum Contents

1 [Len= 4::33 44 55 &% ]

z [This is & string in persistent memory]

[This is another atring in preaistent memory]

Eraze Al

L% A

Right clicking on the list shows the following menu:
Modify...

Delete..,
Create Text Entry...

Create Binary Entry...

Modify
Modifies the selected entry

Delete
Deletes the selected entry

Create Text Entry
Shows the Create New Persistent String dialog:
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——

Create New Persistent Stri... e
e —

This ig & string in persistent memaony

Index number(1 .152)

I Save I [ Cancel ]

Create Binary Entry
Shows the New Binary entry dialog:

S
Create New Binary Data =l

0o 33 44
08 00 00
10 00 00
15 00 00
20 00 00
286 00 00
30 00 00
35 00 00
40 00 00
48 00 00
50 00 00
56 00 00
60 00 00

o PR B )

Length to save

Index numben(1..152)

143 Communication

The Communication area contains functionality that is used to communicate with peripheral things.

Modules:

1-Wire (only available on supported devices)
CAN (only available on supported devices)
Display (only available on supported devices)
GSM

Network

RE (only available on supported devices)
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e Serial Ports
143.1 1-Wire

The 1-wire window manages the basic 1-wire sensors; iButton and temperature sensors.

iButtan
Contact with Reader o
1D 000000FEDEBS

Senzor 1, Temp. (-55..
Senzor 2, Temp. (-55..
Senzor 3, Temp. (-55..
Senzor 4, Temp. (-55..
Senzor 5, Temp. (-55..
Senzor §, Temp. (-55..
Senzor 7, Temp. (-55..

Senzor 8, Temp. (-55..

iButton

The "Contact with Reader" check box controls if the the iButton is connected to the device.
The ID box controls the 1-Wire ID for the iButton.

The 1-Wire LED is shown next to the reader, when available.

Note: Reading and writing data to the iButton is not supported.

Temperature
8 temperature sensors are available with different IDs, which can be seen as tool tips.
Check the check box next to the sensor to connect it to the device.

Note that the temperature is rounded to fit internal data types, and may not show the exact same value
in the GUI and in the application.
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143.2 CAN

The CAN window is used to simulate a CAN network.
292999123 - CANM

Incoming messages (Outgoing messages

1D Data Mame Occumence Data
cD00018FF | 01-02-03-04-05-06 DcDD001204  CAN-D1 Once 12-34-56-78
00044527 | 01-02-03-04-05-06-07-08 175
00000071 |01-02-03-04 1 7FF5664
(12345678 (O 01234567

[7] Monitor mode

Simulating the CAN network can be broken down into two tasks - that is receiving CAN messages from
the emulated device and transmitting CAN messages to the device.

Incoming messages

The "Incoming messages" list shows the CAN messages received from the device.

The messages are listed in the order they are received - with the oldest at the top and the newest at the
bottom.

When the simulated CAN network is in "Monitor" mode, the received messages are listed with a light
grey background, no acknowledge is sent for the messages, and the canSendMessage function will fail
with a timeout.

Columns

e D
This column contains the identifier of the received message.
The identifier is displayed as a hexadecimal number.

e Data
This column contains the data bytes of the received message.
The bytes are displayed as hexadecimal numbers.

Monitor

This check box is used to select Monitor mode for the CAN network.

Monitor mode is a way for the simulated CAN network to listen and receive messages without interacting
with the device.

This is the same as Monitor mode in the VPL application.

Clear
This button will remowe all the received messages from the list.

Outgoing messages

The "Outgoing messages" group is used to manage the CAN messages that are available for being
transmitted to the device.

An existing CAN message can be edited by double-clicking on it.
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Columns:
e Name
This column contains the name of the message.
Naming the messages is not required but can make it easier to recognize what it represents.
e Occurrence
This column contains the frequency with which the message will be sent to the device once it has
been enabled.
e ID
This column contains the identifier of the message.
The identifier is displayed as a hexadecimal number.
e Data
This column contains the data bytes of the message.
The bytes are displayed as hexadecimal numbers.

New
This button will create a new message.
The CAN message dialog (see below) is used to configure the new message.

Delete
This button will remove the selected message.

Send / Enable / Disable

This button will show a different title dependent on the occurrence of the selected message.

When the selected message has an occurrence of one, the button will show "Send", and the message
will be sent to the device when pressed.

When the selected message is disabled (black text), the button will show "Enable", and the message
will be enabled when pressed. An enabled message will be sent to the device repeatedly with the
configured interval.

When the selected message is enabled (green text), the button will show "Disable", and the message
will be disabled when pressed. A disabled message will no longer be sent to the device.

Import
This button will import a previously exported collection of messages and add it to the list.

Export
This button will export the messages from the group as a collection of messages.
The CAN message collection is stored in a human readable XML file.

Modify CAN message
The modify CAN message dialog is used to create and modify CAN messages.

RTCU Emulator - User's manual © 2015 Logic 10, www.logicio.com



RTCU Emulator

i 3
e
() Tet @ Hex

00 01 02 03 04 05 06 O7F

ooo DE 45 00 00 00 00 00 00 FE......

Length: EI

D XTD  [201234567 &

Name CAN-D4

Occumence |3-|] Ii” sec.

| ok || Cancel |

ID
This is the message identifier. If XTD is selected, it is an extended identifier.

Name
The name of the message. It is not required, but can be helpful to keep track of the messages.

Occurrence
The occurrence determines if the message must be manually sent or if it automatically is sent at the
specified interval, e.g. setting the occurrence to 120 seconds will send the message every two minutes.

1.4.3.3 Display

The display provides the LCD and buttons as found on the DX4 devices.
2726095123 - Display

LCD display power Ezc || W | OK

LS -

LCD display power

This option sets the behaviour of the LCD displays when the device starts (either by reset or if external
power is applied).

The device must be restarted for this setting to be applied.

1434 GSM

The GSM window provides access to the SMS features, the SIM card and some of the GSM
parameters. On supported devices, the Voice features are also available.
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(202999123 - GSM
o Power o Off hool [ outgoing messages pending | Phone |Network I 5IM Card
Outgoing SMS v —
Ena Mame Occumence Data AR orrE
[ | Test message Once Hella, world!
| HangUp | | Make Call
Caller D
(0203040
=
ke IR 2]
- Send
= e
Incoming SMS . | | . | | B |
SMS 15:18:23 -= [4712]:MAX DIST=50 has been set |
SMS 15:18:23 -= [4712]:Nat watching hgme position | . | | 0 | | # |
SMS 15:18:23 -= [4712):New homeposition Lat=b4 46 4800 Lon=538.0
L = ¥

The left panel provides access to sending and receiving SMS messages.

Outgoing messages
To send a simple SMS message, simply enter it into the text field in the middle and click the Send
button to the right of the field.

To save messages for later or to create binary messages, use the New button to create a new message,
and then send it by selecting it and clicking the Send button to the right of the list.
To modify an existing message, double-click on the message.

When a message is sent, it goes onto a pending queue, waiting for the device to receiwe it.
When more than 50 messages are pending, the automatic sending of messages are disabled until the
number of pending messages drops again.

New
To create a new message, click the "New" button.

Delete
The delete button deletes the selected message.

Send
The send button sends the selected message to the device.

Enable/Disable

Enables or disables the automatic sending of the selected message.

Export
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The export button can be used to save the messages for use later on a different device.
The messages are stored in a human readable XML file.

Import
The import button can be used to add previously saved messages to the list.

Clear pending
The Clear pending button is used to clear the pending messages, e.g. if they are no longer relevant.

Modify messages dialog
The following dialog is used to create and modify messages.

ral T

Eil Text |:::| Hex

Text message|

Length: |12 Iil

MName

Ocoumence |1]

Here the message can be entered, either as text or as binary and a name for the message can be set.
If the message is binary, it will be sent a a PDU, otherwise it is sent as an SMS.

The occurrence determines if the message must be manually sent or if it automatically is sent at the
specified interval, e.g. setting the occurrence to 120 seconds will send the message every two minutes.

Incoming messages

Incoming messages are shown in the list at the bottom.
Binary messages can be double-clicked to open them in a hex viewer.
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Tab panel

The button between the left panel and the tab panel on the right can be used to hide the right tab panel.

Phone tab
The phone tab is only available on device with woice support.
It is used to create and answer wice calls and for sending DTMF tones.

Phone | Network | SIM Card

Hangup or reject

Hang Up | | Make Call |
Caller ID:

10202040

L JL2 JLs |

L4 JLs L8 |

L7 s JlLe |

L= JLoe JL=# |

The status field at the top shows the current status of the connection.
The name of the buttons change depending on the status of the connection.

Hang Up

Ends an ongoing call.

Make Call

Initiates a call to the device

Reject

Rejects an incoming call from the device.
Answer

Accepts an incoming call from the device.

Caller ID
Sets the phone number used as sender on outgoing messages and as caller ID when initiating a call.

Key pad
Keys to press to send the corresponding DTMF tones.

Network tab
The network tab is used to set the network parameters.
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Phone || Network {| SIM Card

Status
) Disconnected

@ Connected
) Searching
() Access denisd

Artenna
Signal level &7 El

Extemal antenna selected

Base station

LAC 14D5 £

Cell ID 1008 |3

Curmrent provider

| 23802 (Home) -
Status

This is the status of the connection of the device to the GSM network.
e Disconnected
o The device is not connected to the GSM network.
e Connected
o The device is connected to the GSM network.
e Searching
o The device is searching for a provider.
¢ Access denied
o The device cannot connect to the GSM network.

Signal level
This number will be presented to the RTCU when calling gsmSignalLevel.

For devices that can switch between internal and external antenna, the selected antenna is shown.

LAC
This number will be presented to the RTCU when calling gsmGetLAC.

Cell ID
This number will be presented to the RTCU when calling gsmGetCellID.

Current provider

This sets the GSM PLMN (Public Land Mobile Network Number) of the provider the device is currently
connected to.
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SIM Card tab

The SIM Card tab is used to control the SIM card. For devices with dual SIM card readers, both SIM
cards are available.

BExtemal 5IM card present
ICCID
123456785012345
Intemal 5IM card present
ICCID
123456785012346

Active S5IM card reader: Bdemal

SIM card present

This determines whether the SIM card is present in the RTCU device.
ICCID

This sets the ICCID, the "serial number" of the SIM card.

On devices with multiple SIM Cards, the active SIM card reader is shown.

1.4.3.5 Network

This dialog allows one to set all relevant parameters for making a connection to RTCU Gateway using

TCP/IP.
Please consult the technical documentation for the RTCU Gateway.
On supported devices, it is also used to control the ethernet connection.
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296999123 - Network
Ethemet
Cable connected

Gateway

Enable Gateway:

IP: gw rtou.dl

Port: RO01 El

Key: —

Advanced settings
Max connect attempts: |32 EI
Max send attempts: [ EI
Response timeout: 4R El

Keep alive freqguency: (300 El

Encryption key:
01 23 45 67 89 AB CD EF
01 23 45 67 89 AB CD EF

CE

LS -

By using the "Fetch" button, it is possible to read the current configuration of the device, and the "Apply"
button will store the current configuration in the device.

Cable connected
On devices with built in ethernet, this is used to control if a network cable is plugged in and connected to
the network.

Enable Gateway
Determines if the gateway should be enabled.

IP
The IP address or symbolic name of the RTCU Gateway.

Port

The port number that is to be used for communicating with the RTCU Gateway (this is set in the RTCU
Gateway).

Key

The key value that is to be used when communicating with the RTCU Gateway (this is set in the RTCU
Gateway).

Advanced parameters

Maximum connect attempts
This is the maximum number of connection attempts to the RTCU Gateway before the reconnecting the
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mobile network to the GSM network.

Maximum send attempts
This is the maximum number of send request attempts before the send fails.

Response timeout
This is the time spent waiting for a response, and it is specified in seconds.

Keep alive frequency

Frequency for sending self-transactions through the RTCU Gateway (number of seconds between self-
transactions).

The purpose of the self-transaction is to ensure a healthy two-way communication channel through the
RTCU Gateway.

For applications that are only sending data from the device to the seneer, this frequency can safely be
increased.

Setting the value to zero will disable the self-transactions completely.

Encryption key
The 128 bit long key used for encryption of data sent to and received from the RTCU Gateway.

143.6 RF

The RF window is used to send and receive RF packages.

Incoming packages Outgoing packages

Sender Receiver Ena Mame Receiver Sender Occumence
Button 1

115 53-BC-40-
116 30-BF-43- =
17 91-BE42-
114 B6-B1-55
115 87 B0-541—
B84-B3-57-

Outgoing packages

The outgoing messages panel contains a list of packages that can be sent, and buttons to manage
them.

To modify an existing packet, double-click on the package.

New
To create a new package, click the "New" button.

Delete
The delete button deletes the selected package.

Send
The send button sends the selected package to the device.
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Enable/Disable
Enables or disables the automatic sending of the selected package.

Export
The export button can be used to save the packages for use later on a different device.
The packages are stored in a human readable XML file.

Import
The import button can be used to add previously saved packages to the list.

Modify packages dialog
The following dialog is used to create and modify packages.
- .

-
Package - - !!!E!ﬂ
D) Tedt @ Hex

00 01 02 03 04 05 06 07
oo 12 34 56 AV

Length: |3 Ej

MName |

Occumence |ﬂ.Dﬂ

Sender

Receiver

This dialog can both be used to send rf packages and for sending raw packets, e.g. to be able to send
RFBC packets.

For raw messages, the receiver is used as the first byte and the sender is used as the second byte.
Here the data can be entered, either as text or as binary and a name for the package can be set.
The occurrence determines if the package must be manually sent or if it automatically is sent at the

specified interval, e.g. setting the occurrence to 5 seconds will send the package every 5 seconds.

Incoming packages
The incoming packages list shows all the packages received from the device.
Double-clicking a package will show the package in a separate dialog:
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Show package dialog
'_I'he dialog shows the contents of the package, along with the sender and receiver.

o . ©

Sender: 247
Beceiwver: 115

00000000 93 BC 40 AF &B 67 43
ooooooar7 10 AB

@ HexView () Text View Close

1.4.3.7 Serial Ports

Multiple serial port implementations are available.

e Virtual Serial Port A window to communicate with the serial port.
e Physical Serial Port Use a real serial port on the computer.
e Virtual MDT A virtual MDT device to emulate connecting an MDT to the device.

1.4.3.7.1 Physical Serial Ports

The physical serial ports use a real serial port on the PC to communicate through, allowing the
connection of many different kinds of peripherals( special cable may be needed).

As it uses the PC serial ports, no GUI is needed, instead a configuration dialog is used to select the port
to use.

Configuration of serial port

Serial port on PC [[I]I'u'l‘l v][ Refresh ]

[ Save ][ Cancel ]

LS -

Click Refresh to refresh the list of serial ports.

Connection to the IDE

It is possible to connect the emulated device to the IDE by calling boardsetServicePortAlt (port:=1)
on the device, and then connecting the serial port used by the IDE with the serial port used by the
Physical Serial Port on the emulator.

The connected serial ports can either be real serial ports that are connected using a null modem cable,
or virtual serial port pairs, such as created by e.g. comOcom (make sure that "use Ports class" and
"enable buffer overrun" are enabled).
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1.4.3.7.2 Virtual Serial Ports

The virtual serial ports window makes it possible to send and receive data from the serial port.
206999123 - Serial part 0
Outgoing Incoming data

50 6F 72 74 20 30 20 69 73  Pert 0 is

20 6F 70 65 6E 0D 0A 44 61 cpen. . Da

74 B1 20 72 65 63 65 69 76 ta receiwv

65 64 20 6F 6E 20 30 0D 0A  ed on 0..

44 61 74 61 20 72 65 63 65 Data rece

Ena Name Occumence Data
[ |Deta Cnce 0D-44-61-74-61-DA

1417574450

69 76 65 64 20 6F 6E 20 30 ived on 0
oD 0A o

Open (9600) [Z/] RTS [ CTS [/] DTR DCD DSR
The left panel contains a list of packets that can be sent, and buttons to manage them.
To modify an existing packet, double-click on the packet.

New
To create a new packet, click the "New" button.

Delete
The delete button deletes the selected packet.

Send
The send button sends the selected packet to the serial port.

Enable/Disable
Enables or disables the automatic sending of the selected packet.

Export
The export button can be used to save the packets for use later on a different device.
The packets are stored in a human readable XML file.

Import
The import button can be used to add previously saved packets to the list.

Modify packets dialog
The following dialog is used to create and modify packets.
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) Tet @ Hex
00 01 02 03 04 05 06 O7F

0ooo oD 44 61 74 61 0A . Dat a.

Length: |§ EI

Name Data|

Occumence |ﬂ.Dﬂ Ii” sec.

o) (Canee

Here the data can be entered, either as text or as binary and a name for the packet can be set.

The occurrence determines if the packet must be manually sent or if it automatically is sent at the
specified interval, e.g. setting the occurrence to 5 seconds will send the packet every 5 seconds.

1.4.3.7.3 Virtual MDT

The virtual MDT has all the features of the real MDT, allowing for easy testing of programs using the
MDT.
Use the mouse to click on the buttons.

RTCU Emulator - User's manual © 2015 Logic 10, www.logicio.com



RTCU Emulator

Ir292999123 - MDT on Serial

144 Ssensors

The Sensors area contains modules used to monitor the environment.

Modules:

o Accelerometer/Vibration (only available on supported devices)
e GPS (only available on supported devices)

e Intrusion (only available on supported devices)

¢ Real Time Clock

o Temperatur

1.4.4.1 Accelerometer/Vibration

The accelerometer/vibration window provides access to the accelerometer and the vibration sensor on
supported devices.
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( 282999123 - Accelerometer/Vibration
Acceleration
X: J 0mg
Y: D Omg
il D -596 mg
Set acceleration
Accelerometer Event
X (J O'mg
Y. - D O'mg
A D O'mg
[ Send event |
Shock Event
x Y- B Z
[ Send evert |
Vibration
| Male vibration |

LS &
The vibration sensor is disabled while the accelerometer is open.

Acceleration
To change the current acceleration, select the wanted acceleration on the sliders and click the Set
acceleration button. This acceleration will then be used until it is changed again.

Acceleration event
To create an acceleration event, set the sliders to the size of the acceleration and click the Send event
button. If the acceleration does not match the conditions for the event, no event will be created.

Shock event
To create a shock event, select the axes that the shock must happen on and click the Send event
button.

Vibration
If vibration is available, a vibration can be created by clicking the Make vibration button.
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1442 GPS

The "GPS" window allows sending virtual GPS positions to the device.

292999123 - GPS
Postion |GPS | SBAS | GLONASS |
PDOP [ 100[2] Inview: 24 Mode
VDOP [ 100[2] Used: 10 © No Fx
™ 2D
HODOP | 10002 B
Ié' 3D
F‘u?rtiun © 3D + SBAS
Lattude  55° 51.3075N
Longitude  g° 51 0547E Antenna
Altitude m Present
Movemsnt [7] Short-circuit
Course ’
@ Power Restore defautt

Power
The Power LED shows it the GPS receiver is powered on.

Restore default
Restores all the fields to their default values.

PDOP, VDOP and HDOP
Sets the DOP values for the fix.
The DOP values describe the dilution of precision in the different directions.

In view and Used
Shows the total number of satellites in view and in use, depending on the current fix mode and the
satellite configuration.

Latitude, Longitude and Altitude
Sets the position in space.

Speed and Course

Sets the speed and course of the position. Note that the position does not automatically update to move
with the speed.
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Mode

Sets the fix mode:
¢ No fix

e 2D fix

e 3D fix

e 3D fix + SBAS

Antenna
Allows for setting the status of the antenna.

Satellite configuration
For each kind of supported satellites, it is possible to control the status othe satellites

(292999123 - GPS

Postion |{GPS 1| SAS | GLONASS]

SVID: Elev: Az SNR:  Inwview Tracked |lzed
Sat. 1 IElEEIIEIES
Sa.2 [ 2] [ 12f] [ 0] [ 45k
sa3 [ 3] ][R [ S5
Sat. 4 Al | 14| | s0ps] | 4515

|
|
|
|
Sat.5 [ st [ 15t 1200 [ 45t
|
|
|

sat.6 [ el | 16/2] [150[] [ 452
Sat. 7 7] [ 17K [1e0f] [ 45R]
seo [ sz 2] [2i0p] [ S5
sat.9 [ ol [ 19| (200 [ 55
Sat. 10 [ 10l [ 202 (270 | 452
sat. 11 [ [ 212 [300f] [ 45}
Sat. 12 [ 1zl | 2212 (330 | 452
@ Power Restore default

For each satellite, a number of parameters can be changed.

SVID
The number of the satellite. The range of the numbers depends on the satellite system.
This field have no effect on the position.

Elevation

The elevation angle for the satellite.
This field have no effect on the position.
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Azimuth
The azimuth angle for the satellite.
This field have no effect on the position.

SNR
Signal-to-Noise Ratio for the satellite.
This field have no effect on the position.

In view
The satellites is visible to the receiver, but not necessarily being tracked.

Tracked
The satellite is has been found by the receiver and is being tracked.

Used
The satellite is used to calculate the position.

1.4.4.3 Intrusion

Check the check box to report an intrusion.
2965999123 - Intrusio...

[ Intrusion detected

1.4.4.4 Real Time Clock
Used to control the Real Time Clock (RTC) in the device.

.
RTC Time
26 august 2015 09:43:14 Adjust Date and Time
[ Apply PC time ] 26. august 2015 [E-
Clock speedup factor: 1 09:36:43 =

L |

Apply )

Apply PC time
This button sets the RTC to the current time in the PC.

Adjust Date And Time
This panel can be used to the the RTC to a specific time.

Clock speedup factor
Increasing the speedup factor allows for quickly reaching a future time.

Note that the real time clock is only used for date functions and does not effect the execution speed or
the different delays.
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1445 Temperature

Used to control the internal temperature of the device.
(296999123 - Temperature
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2 Using the RTCU Emulator from the RTCU IDE

To use the RTCU Emulator from the RTCU IDE, the Virtual RTCU Engine must be set to 'RTCU NX32
Emulator', in the Settings dialog:

rvaettinsgs l 28 ]-\

Communication | Editor 5ilTlIJ|Eltﬂr|

Virtual RTCU Engine: IHTCI,_I M2 Emulator LI
~RTCU Simulator R
Seral connection: INCINE \ LI
MDT type used: MMP -

|gnition imput: I Input 5 - I

— RTCU NX32 Emulator

Base port: IZ'IJEDD 3:

QK Cancel

Settings dialog in RTCU IDE version 8.10
When the emulator has been started from the RTCU IDE, the current working project will be bound to

the 'Load & Run' button allowing for fast loading and easy debugging of projects during application
development.
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