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1. GENERAL INSTRUCTIONS
This Procedure applies to all Elecro Touchscreen Products from Serial No. 240000 and greater.

Download TouchSmart Plus App from Google Playstore (or) Apple App Store

TouchSmart Plus
’A\ Elecro Engineering LTD.
[~ Elecro Engineering Ltd

l Free

ELECRO

2. SCHEMATICS

To operate the Device through your mobile app, you must first ‘Connect Device to the network’ and
then ‘Connect App to the Device’ using the following instructions.
Below schematics highlights the options to select for WIFI/BMS connections.

Operation Modes Installation Menu
] [ e |
I |
! ot |
[ [
[ l
( > I
: g o I — | LANGUAGES I
| || ¥ |
| |
| \ 4 : I v — P SET BAUD :
[ I
| |
: ( mes - ! UNITS l :
[
| |
| |
[ [ SET ADDRESS
| v Lo v :
l
: PRIORITY [ ¢ I
| . cLoCK [
[ : l SET PARITY :
| |
I : I v $ :
|
I
' - TIMER SET PORT |
| | I Start Phone |
| | | ‘ = APP. & Enter |
| | | * Password |
| |
I STANDBY : I :
' ¢ - PROBE CAL [
: | : LOCAL/ |
PUBLIC
| - L |
. { v |
e = s |
[
I
| [
[
{ EXIT !
| |
| I '
| |
| FACTORY |
I [
| [
| v 1
| |
: EXIT |
| |
[
l
| |
L



3. CONNECTING DEVICE TO THE NETWORK

Step 1.

MORMAL
28: 25
Open the Installation Menu - Turn on the Device, _—
press the ‘M’ key to scroll until you see :] j =1
‘INSTALLATION’ at the top of the screen, then L, OE
press ‘OK’.
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INSTALLATION | g e g
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Press the UP or DOWN key to scroll through the settings until ‘WiFi/BMS’ appears
on the screen, then press ‘OK’.

Press the UP or DOWN key to scroll through settings until ‘Connect WiFi’ appears
on the screen, then press ‘OK’.

‘Continue ?’ appears on the screen, press ‘OK’ again.

Once pressed, the message ‘Start Phone App and Enter Password’ will appear
on the screen. This will create a WiFi Network called ‘ElecroConnect’ for the
smartphone to connect to and transfer data to the Device. It will be active for 3
minutes and then device will return to the ‘WiFi/BMS Connect WiFi’ message.

WiFi.-BMS WiF i~ BMS
203225 Connect WiFi

e — —— —
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Step 3: Join the ‘ElecroConnect’ Network - On your smartphone, open the camera and
scan the QR code below. This will allow you to connect your smartphone to the
Device via WiFi without internet connection.

(OR)
Connect manually by scanning your available networks. > Select ‘ElecroConnect’
from the list and enter the password ‘elecroeng’.
If the permission message is displayed, please allow connection by selecting
‘Connect only this time’ or ‘Always connect’.

NETWORKS -
Enter the password for “ElecroConnect”

DIRECT-41-HP OfficeJet

Pro 6970 (IO Cancel Enter Password
Elecro-Guest 8 70O e

[EIecroConnect P ®] [Password ]
ElecroWiFi 8 = 0O

Internet may not be available

Wi-Fi 0 If you want to connect to this network
- without internet access, you can connect
@

only this time or you can set your phone
v FlecroCOnnect a ’ to always connect to it even if internet
_ - isn't available.
Y NETWORKS You can change this in Settings >
h Connections > Wi-Fi > Intelligent Wi-Fi
ElecroWiFi 8 =0 > Switch to mobile data > Network
exceptions.

Connect only this time
Always connect

Disconnect

Step 4: Connect Device to Network - After successfully connecting the smartphone to
‘ElecroConnect’, next step is to connect the Device to the WiFi Network:
¢ Open the ‘TouchSmart’ app
e In the ‘Connect Device to Network’ section click to open the QR
Scanner
e Scan the QR code in your WiFi Router to enter SSID & Password
automatically
e Press ‘Send’.
(OR)
To enter manually:
¢ Open the ‘TouchSmart’ app
e Enter the SSID (Name / ID of your WiFi Network)
e Enter your WiFi password

e Press ‘Send’.



Note: SSID & Password are Case Sensitive. WiFi Network MUST be 2.4GHz or a combined

2.4GHz/5GHz.
Wi-Fi Setup Wi-Fi Setup

Connect Device to Network Connect Device to Network

Network MUST be 2.4GHz or a combined Network MUST be 2.4GHz or a combined
2.4GHz/5GHz 2.4GHz/5GHz

ElecroWiFi ElecroWiFi

0000000000 Data Sent

Step 5: Confirm Connect}én Status - Once the device has been connected to the Network,
you will see the message ‘Data Sent’ on the mobile app. On the Device display, you will then see

‘Data Received’ > ‘Trying to Connect’ > ‘WiFi Connected’ (together with the controllers Local
IP address).

Data Receiuved Traina to WiFi Connected

Connect. 192.168.1. 168

JJ 3
I

If you see a ‘Connect Failed’ message, return to Step 1 and repeat the connection process.

Connect Failed

_eﬁea




4. CONNECT APP TO THE DEVICE

You can connect your smartphone to the Device using the ‘TouchSmart Plus’ app, via:

o Cloud (recommended, easiest connection that will allow to control device using 4G or 5G
networks anywhere in the World).

NMOREMAL indicated by an ‘UP’ arrow on the top, right of
T o the display

e Local/Public

I'-II_IF: AL indicated by a ‘DOWN’ arrow on the top, right

2P0 25 of the display

Note: App connectivity is disabled while Device is in INSTALLATION MENU parameter selection.
Exit from INSTALLATION MENU before connecting the app.

4.1 Connecting via Cloud (recommended)

Step 1: Press the UP or DOWN key to scroll through settings until ‘WiFi/BMS’ appears on the
screen, then press ‘OK’.
Press the UP or DOWN key to scroll through settings until ‘WiFi/BMS Connection Type’
appears on the screen, then press ‘OK’.
Press the UP or DOWN key to scroll through settings until ‘WiFi/BMS Cloud’ appears on
the screen, then press ‘OK’. (Now the screen returns to ‘WiFi/BMS Connection type’).
Press the UP or DOWN key to scroll through settings until ‘WiFi/BMS EXxit’ appears on the
screen, then press ‘OK’.
Press the UP or DOWN key to scroll through settings until ‘Exit’, then press ‘OK’.

WiFi-BMS WiF i BMS
Connection Turs Cloud

Step 2: On your smartphone app, ‘Connect App to Heater’ section and after connecting the
Device to the WiFi:

Select the ‘Cloud’ button
Set the address to ‘16’

A
Click to open the QR Scanner
Scan the QR code (located on the Elecro product) to automatically fill in the Serial
Number and ID. (You can also enter the details manually)
Press ‘Connect’ and wait for the configuration to complete.



Connect Device to Network Connect Device to Network N 0 RM AL
Network MUST be 2.4GHz or a combined

2.4GHz/5GHz R o ; 12:15
ElecroWiFi
0000000 ONS

Cand

Configuring, please wait...

Connect App to Device Carice)

Local Public Cloud

Address: 16
Serial No.: 994546

ID: 565A4B000522

Connect Connect

4.2 Connecting via Local IP

Step 1: Open the Installation Menu — Press the ‘M’ key to scroll until you see
‘INSTALLATION’ at the top of the screen, then press ‘OK’. Press the UP or DOWN
key to scroll to the ‘WiFi/BMS’, then press ‘OK’ > Press the UP or DOWN key to
scroll to ‘WIFI/BMS Connection type’, then press ‘OK’ > Press the UP or DOWN
key to scroll to ‘WiFi/BMS Local/Public’, then press ‘OK’. Now the screen will
return to ‘WIFI/BMS Connection type’.

| WiFi.-BMS WiFi.-BMS
| Connection Ture Local ~Public

Lk

Note: To exit, scroll to “‘Wifi/BMS Exit’ > Press ‘OK’ > scroll to ‘Exit’ > Press ‘OK’

Step 2: Scroll through the ‘WiFi/BMS’ options, as follows:
e Check ‘Baud’ is set to ‘115200’ and press ‘OK’
o Check ‘Address’ is set to the same address as the app will be/is set to — default
is 016 (decimal) — and press ‘OK’
Check ‘Parity’ is set to ‘Even’ and press ‘OK’
o Set ‘Port’ option - The ‘Port’ is selectable between ‘57000’ and ‘57999’ and it is
recommended to choose a different port to the default, to improve your security.



Step 3: Connect app to Device:

Select the ‘Local’ button

Enter the ‘Address’

Enter the ‘Port’ number

Enter the ‘Local IP’. Once the Device has been connected to the network (Part 3),
the IP will be displayed during the power up of the Device. If the IP address is not
displayed, please repeat the process from Part 3 (CONNECTING DEVICE TO THE
NETWORK).

e Press ‘Connect’

Connect Device to Network N 0 R M A L

Network MUST be 2.4GHz or a combined : 12:15
2.4GHz/5GHz

ElelcroWifi

Data Sent

Connect App to Device

Local @® ) Public Cloud

Address: 16 Port: 57535

Local IP: 192.168.1.168

4.3 Connecting via Public IP

Step 1: Router Setup

If remote communication via the internet is required, then you must have a Public IP address which can
be obtained from your Internet Service Provider (ISP), if you don’t already have one.

To check if you already have a Public IP address, use https://www.whatismyip.com/ or
https://whatismyipaddress.com/. and the ‘Open Port’ number which will normally be the same for the
Public and Local IP addresses.

If internet communication is not required or if a Public IP address is unavailable for any reason, the
smartphone can still be connected to the heater Device locally using the Local IP address.

Login to the router installation menu using your web browser (often the router address is 192.168.1.1) and
enter your routers username and password. If these are unknown, please refer to the router user manual
(commonly available online) and/or contact your ISP.

See  https://www.audioholics.com/home-theater-connection/how-to-login-wireless-router  for  more
information and common default usernames and passwords and also http://www.routerpasswords.com/
specifically for passwords.

If your router is using the manufacturers default username and password, it is strongly recommended to
change both, to improve your security.

It is highly recommended that once logged in to your router, you should create a ‘Guest Network’, to isolate
your heater’s internet connection from the rest of your network connected equipment and to improve your
overall system security.

Look through the router menu options to find the ‘Guest Network’ screen to set up the network. Most
routers have online instructions on how to do this if it's not intuitive in the router menu screens.

9


https://whatismyipaddress.com/

Make sure you make a note of the ‘Guest Network’ name and password as these will be needed later.

Now, with the heater Device powered on, look at the router ‘Network Map’ screen and find the ‘Client’
whose name begins ‘ESP...." and make a note of its local network (ie Private) IP address (often this is
192.168.1.xxx where ‘xxx’ is a number eg ‘121’). This address is usually allocated dynamically and
potentially changes each time the router is powered on and is indicated as ‘DHCP’. It is necessary to
always use the same address so that the heater Device has a constant address to ‘talk’ to, so therefore
select the ‘ESP.... client’ in the router screen and then select the ‘STATIC’ option. This is sometimes
shown as a padlock icon (An open padlock is DHCP and a closed padlock is STATIC).

On the router, find the “Virtual Server/Port Forwarding’ screen, or its equivalent (usually located in the
WAN menu), and enable ‘Port Forwarding’ by entering the ESP’s Private IP address and the Port
number, both noted in the above steps. ‘Enable’, ‘Save’ and ‘Apply’ as required by your particular router.
The router set up is now complete and you should log out to prevent unauthorised access to the router
setup menus.

Step 2: Open Installation Menu
Press the ‘M’ key to scroll until you see ‘INSTALLATION?’ at the top of the screen, then press
‘OK’. Press the UP or DOWN key to scroll to the ‘WiFi/BMS’ > Press ‘OK’ > Press UP or DOWN
key to scroll to ‘WIFI/BMS Connection type’ > Press ‘OK’ > Press UP or DOWN key to scroll
to ‘WIiFi/BMS Local/Public’ > press ‘OK’. Now the screen will return to ‘WIFI/BMS Connection

type’.

WiFi.- EH- WiF i -BMS
I"‘||"|E|:'|:_1|||" Tupea ocal -Public

— —_— —

va
| g e g

Note: To exit, scroll to ‘Wifi/BMS Exit’ > Press ‘OK’ > scroll to ‘Exit’ > Press ‘OK’

Scroll through the ‘WiFi/BMS’ options, as follows:

e Check ‘Baud’ is set to ‘115200’ and press ‘OK’

e Check ‘Address’ is set to the same Address as the App will be/is set to — default is 016
(decimal) — and press ‘OK’

e Check ‘Parity’ is set to ‘Even’ and press ‘OK’

e Set ‘Port’ option -The ‘Port’ is selectable between ‘57000’ and ‘57999’ and it is
recommended to choose a different port to the default, to improve your security.

Step 3: Connect app to Device:
e Select the ‘Public’ button
Enter the ‘Address’
Enter the ‘Port’ number
Enter your ‘PUBLIC IP’ (to be obtained from https://whatismyipaddress.com)
Press ‘Connect’

10


https://whatismyipaddress.com/

Connect Device to Network N 0 R MA L

Network MUST be 2.4GHz or a combined 4 1 2 % 1 5
2.4GHz[5GHz

ElelcroWifi

Data Sent

Connect App to Device

Local Public Cloud

Address: 16 Port: 57535

Public IP: 192.168.1.168

Connect

5. APP FUNCTIONALITY

Once the App is connected to the Device, you will be able to view and make changes to the parameters
such as Set Point (desired temperature), Operating Mode, Real Clock, Timer zones.

STAND-BY Key To turn ON or put the Device on Standby mode.

MODE Key to Scroll through modes.
OK key to Confirm Selection.

- UP key to Scroll through Menu or increase temperature.

Down key for Scrolling through Menu or decrease temperature.

To access the installation menu and adjust the real clock or set timer zones, press the "M" key
until the "INSTALLATION" message appears on the screen.

Note: TIMER has up to 4 zones that can be set up. Each zone has On Time (indicated by green
button) and Off Time (indicated by red button). If ON and OFF Times are the same, Timer
function is disabled.

11



INSTALLATION
08:16

Click to access Real Time Clock
& & 2

> 12:00 * 12:00
12:00 12:00

@ 3 @ 4
> 12:00 * 12:00
12:00 12:00

© 08:16 ‘

Click to access Time Zone

. COMMON REASONS FOR ERRORS

6.1 WHILE CONNECTING DEVICE TO NETWORK:

e wrong SSID name

e wrong password

e SSID and Password are for a 5GHz only network — must be for a 2.4GHz network or a
combined 2.4/5GHz network which must have the same SSID and Password for both
frequencies.

¢ when permission message was displayed access wasn’t been granted (refer to point 3 Step 3)

6.2 WHILE CONNECTING APP TO DEVICE:

wrong Address, Serial No or ID (cloud connection only)

incorrect Connection type selected: Cloud or Local/Public (refer to point 4)
wrong Address, Port or Local/Public IP

device is currently in Installation Menu. Exit to Operation Modes and reconnect.

12



7. BUILDING MANAGEMENT SYSTEM (BMS)

The Controller implements Building Management System (BMS) control using the standard 2 wire RS485
MODBUS communications in RTU mode.

The Modbus Baud Rate, Address and Parity can all be set in the Controller Installation options and may
need to be adjusted to suit the installed BM System Master.

The default factory settings are Baud =19200 Address = 16 (decimal) Parity = Even
Note: The Address is shown as a decimal number in the Installation menu.
The Controller only recognises and responds to two commands:

OFF — puts the Controller into the Standby Mode.
ON - puts the Controller out of Standby and into the previously selected operating mode.

If the Controller is already in the requested mode, then there is no action All other commands or messages
received via the Modbus are ignored.

When any Modbus activity is recognised by the Controller the Red icon
will flash to indicate that there has been Modbus activity.

/Note that the Modbus activity may not be intended for or have the correct
values for the Controller, but the icon will still flash to indicate bus activity.

\

7.1 MODBUS Instruction and Response DATA

Modbus specs at https://modbus.org/specs.php
Also see attached 'CRC Detail.pdf’

Request Hex Instruction Hex Resonse
OFF 10 05 00 01 00 00 9F 4B 10 05 00 01 00 00 9F 4B
ON 10 05 00 01 FF 00 DE BB 10 05 00 01 FF 00 DE BB
Set Time eq 9:45 10 06 00 02 09 45 EC EB 10 06 00 02 09 45 EC EB
Set Temp eq 22.5 10 06 00 01 02 25 1B FO 10 06 00 01 02 25 1B FO
Read Registers(Status) 10 03 00 00 00 03 Oe BA 10 03 08 15 23 02 85 02 75 xx xx CRC CRC
Where in the ‘Read Registers’ response: Time=15:23 Set Temp=28.5 Water Temp=27.5

The Icon data and Language data are both unknown in this example so CRC can't be calculated.

Online CRC calculator at https://www.lammertbies.nl/comm/info/crc-calculation

CRC-16 (Modbus) option using hex - Note the order of the 2 CRC bytes and also that if the Slave
Address (or any of the data) in the message changes then the CRC must be re-calculated or the
message will be void.

Before the TouchScreen actions a received instruction, it checks the following:

1. The instruction Slave Address is correct for that TouchScreen
2. The requested Function Code is valid — only hex 05, 06 and 03 are valid.
3. Checks that the data is valid.

13



The set temperature must be within the range 0.7C to 45C.
The time must be within the range 00:00 to 23:59

The OFF/ON codes must be 00 or FF respectively.

The CRC is correct.

If an error is found then the TouchScreen responds with an error message, or if the Slave Address
Is not the Address of that particular TouchScreen, there is no response at all.

7.2 Responding Error Messages
If a message is received that cannot be identified by the receiver a 5 byte error message is sent as follows:
The Modbus ‘Function Code Error’

o Byte 1 is the received Byte 1
o Byte 2 is the received Byte 2 with its bit 7 set
e Byte 3is 0x01 - Modbus code for Function Code error

The Modbus ‘Data Error’

Byte 1 is the received Byte 1

Byte 2 is the received Byte 2 with its bit 7 set.
Byte 3 is 0x03 - Modbus code for Data error.
Bytes 4 and 5 in both cases being the CRC bytes.

7.3 Status (Read Registers) Request Response

Address of Responding Slave

Byte 1 ‘ Default is 0x10 (decimal 16) but is user selectable in the TouchScreen options
Function Code
Byte 2 ‘ In this case it will always be Read Registers (ie 0x03)

No of Register Bytes being sent

Byte 3 ‘ In this case it will always be 8 bytes (ie 0x08)

Clock Time Data
Byte 4 Upper Nibble Clock Hour Tens — Lower Nibble Clock Hour Units
Byte 5 Upper Nibble Clock Mins Tens — Lower Nibble Clock Mins Units
Temperature Data
Byte 6 Upper Nibble Set Temperature Hundreds (BCD) - Lower Nibble Set Temperature Tens
BCD
Byte 7 EJppez Nibble Set Temperature Units (BCD) - Lower Nibble Set Temperature Tenths
BCD
Byte 8 EJppeZ Nibble Measured Temperature Hundreds (BCD) - Lower Nibble Measured Tempera
ture Tens (BCD)

Byte 9 Upper Nibble Measured Temperature Units (BCD) - Lower Nibble Measured Temperature
Tenths (BCD)

Icon Data
BytelO b7 = Normal ‘N’ b6 = Timer b5 = Priority b4 = Install
ation
b3 = Mbus b2 = Centigrade/ | b1 =Pump b0 =Not us
Fahrenheit ed

(Note: if the bit is set the icon is ON, if the bit clear the icon icon is OFF)

Language and Heater/Cooler Data

14



Bytell - | b7 = Heater ON b6 = Pump/Cool ON b5 = Heater | b4 = Russia
bits Mode n
b3 = Spanish b2 = German bl = French | b0 = Englis
h

Heater Cooler.

The Touch Screen Product has options to function as a Heater only, a Cooler only or as a combined

When b6 is don’t care and b5 is set (ie Heater Mode)

then if b7 set — thermometer animation show rising temperature (ie Heating is O
N)

or if b7 clear - bottom element only of thermometer visible with no animation (i
e Heating is OFF)

When b7 is don’t care and b5 is clear (ie Cooler Mode)

then if b6 set — thermometer animation shows falling temperature (ie Cooling is
ON)

or if b6 clear — all the thermometer elements are visible with no animation (ie

Cooling is OFF)

Cyclical Redundancy Checking (CRC)

Byte 12

CRC Low Byte

Byte 13

CRC High Byte

7.4 Descriptions of the Functions used — (Note the TouchScreen only uses hex format)

Function 06 (06hex) Write Single Register

Writes a value into a single holding register.

Request

The request message specifies the register reference to be Written. Registers are addressed starting at zero-
register 1 is addressed as 0.

The requested Write value is specified in the request data field. Here is an example of a request to Write regist
er 40002 to 00 03 hex in slave device 17.

Field Name
Header

Slave Address
Function

Register Address Hi
Register Address Lo
Write Data Hi
Write Data Lo
Error Check Lo
Error Check Hi
Trailer

Total Bytes

Response

RTU (hex) ASCII Characters
None : (Colon)
11 11

06 06

00 00

01 01

00 00

03 03

9A LRC (E 5)
9B None
None CRLF

8 17

The normal response is an echo of the request, returned after the register contents have been written.

15



Field Name RTU (hex) ASCII Characters

Header None : (Colon)
Slave Address 11 11
Function 06 06

Coil Address Hi 00 00

Coil Address Lo 01 01
Write Data Hi 00 00
Write Data Lo 03 03

Error Check Lo 9A LRC (E5)
Error Check Hi 9B None
Trailer None CRLF
Total Bytes 8 17

Function 03 (03hex) Read Holding Registers

Read the binary contents of holding registers in the slave.

Request

The request message specifies the starting register and quantity of registers to be read.

Example of a request to read 0...1 (register 40001 to 40002) from slave device 1.:

Field Name RTU (hex) ASCII Characters
Header None : (Colon)
Slave Address 01 01
Function 03 03
Starting Address Hi 00 00
Starting Address Lo 00 00
Quantity of Registers Hi 00 00
Quantity of Registers Lo 02 02
Error Check Lo Cc4 LRC (FA)
Error Check Hi 0B None
Trailer None CRLF
Total Bytes 8 17
Response

The register data in the response message are packed as two bytes per register, with the binary contents
right justified within each byte. For each register the first byte contains the high-order bits, and the second
contains the low-order bits.

This instruction will be used to send either the ‘Set Temperature’ value or the ‘“Time’ value -
2 bytes for each. (ie two separate 8 bit instructions).

Master request (in hex) to set ‘Set Temperature’ will be 10 06 00 01 Hi Lo CRC CRC 8 bytes
Master request (in hex) to set ‘Time’ will be 10 06 00 02 Hi Lo CRC CRC 8 bytes

Slave response to both requests is to echo or return the received message

16



Example of a response to the request:

Field Name RTU (hex) ASCII Characters
Header None : (Colon)
Slave Address 01 01
Function 03 03

Byte Count 04 04

Data Hi 00 00

Data Lo 06 06

Data Hi 00 00

Data Lo 05 05

Error Check Lo DA LRC (E D)
Error Check Hi 31 None
Trailer None CRLF
Total Bytes 9

This message will request the Set Temperature, Water Temperature, Time, Language and Icon data from the TouchScreen’

The TouchScreen will respond with 8 bytes of data as described above.

Master request (in hex) will be 10 06 00 01 Hi Lo CRC CRC 8 bytes
Where the slave address is user selectable. (and so will change the CRC)

Slave response (in hex) will be 10 03 08 Hi Lo Hi Lo Hi Lo xx yy CRC CRC 13 bytes

Slave response to both requests is to echo or return the received message

Function 05 (05hex) Write Single Caoil

Writes a single coil to either ON or OFF.

Request

The request message specifies the coil reference to be written. Coils are addressed starting at zero-
coil 1 is addressed as 0.

uested ON / OFF state is specified by a constant in the request data field. A value of FF 00 hex requests
the coil to be ON. A value of 00 00 requests it to be OFF. All other values are illegal and will not affect th
e coil.

Here is an example of a request to write coil 173 ON in slave device 17:

Field Name RTU (hex) ASCII Characters
Header None : (Colon)
Slave Address 11 11
Function 05 05

Coil Address Hi 00 00

Coil Address Lo AC AC

Write Data Hi FF 00

Write Data Lo 00 FF

Error Check Lo 4E LRC (3 F)
Error Check Hi 8B None
Trailer None CRLF
Total Bytes 8 17

17



Response

The normal response is an echo of the request, returned after the coil state has been written.
Example of a response to the request:

Field Name RTU (hex) ASCII Characters
Header None : (Colon)
Slave Address 11 11
Function 05 05

Coil Address Hi 00 00

Coil Address Lo AC AC

Write Data Hi FF 00

Write Data Lo 00 FF

Error Check Lo 4E LRC (3 F)
Error Check Hi 8B None
Trailer None CRLF
Total Bytes 8 17

This is the existing instruction to Turn the TouchScreen On and Off and will remain as it is.

This is the existing instruction to Turn the TouchScreen On and Off and will remain as it is.

Master request (in hex) will be to turn OFF is 10 05 00 00 00 00 CRC CRC 8 bytes
Slave response (in hex) will be to turn ON is 10 05 00 00 FF 00 CRC CRC 8 bytes

Slave response to both requests is to echo or return the received message

Send New Set Temp Address 0xl6é 0x00 OxFF 0x-- 0Ox-- CRCLo CRCHi
Example 23.9°C 0x10 0Oxlé O0x00 OxFF 0x02 0x39 0xBA 0x0A
Send New Time Address 0x16 0x00 0x00 Ox-- Ox-- CRCLo CRCHi
Example 16:20 0x10 Ox16 O0Ox00 O0x00 Ox16 O0x20 0x44 OxFO

18



7.5 CRC Generation

The Cyclical Redundancy Checking (CRC) field is two bytes, containing a 16-bit binary value. The
CRC value is calculated by the transmitting device, which appends the CRC to the message. The
device that receives recalculates a CRC during receipt of the

Message and compares the calculated value to the actual value it received in the CRC field. If the two
values are not equal, an error result.

The CRC is started by first preloading a 16-bit register to all 1’s. Then a process begins of
applying successive 8-bit bytes of the message to the current contents of the register. Only the eight
bits of data in each character are used for generating the CRC. Start

And stop bits and the parity bit, do not apply to the CRC.

During generation of the CRC, each 8-bit character is exclusive ored with the register contents.
Then the result is shifted in the direction of the least significant bit (LSB), with a zero filled into
the most significant bit (MSB) position. The LSB is extracted and

Examined. If the LSB was a 1, the register is then exclusive ORed with a preset, fixed value. If the LSB
was a 0, no exclusive OR takes place.

This process is repeated until eight shifts have been performed. After the last (eighth) shift, the next 8—bit
character is exclusive ored with the register’s current value, and the process repeats for eight more shifts
as described above. The final content of the register, after all the characters of the message have been
applied, is the CRC value.

A procedure for generating a CRC is:

1. Load a 16-bit register with FFFF hex (all 1’s). Call this the CRC register.

2. Exclusive OR the first 8-bit byte of the message with the low—order byte of the 16—bit CRC register,
putting the result in the CRC register.

3. Shift the CRC register one bit to the right (toward the LSB), zero—filling the MSB. Extract and
examine the LSB.

4. (If the LSB was 0): Repeat Step 3 (another shift).
(If the LSB was 1): Exclusive OR the CRC register with the polynomial value 0xA001 (1010 0000
0000 0001).

5. Repeat Steps 3 and 4 until 8 shifts have been performed. When this is done, a complete 8-
bit byte will have been processed.

6. Repeat Steps 2 through 5 for the next 8—bit byte of the message. Continue doing this until all bytes

have been processed.

The final content of the CRC register is the CRC value.

When the CRC is placed into the message, its upper and lower bytes must be swapped as

described below.

© N

Placing the CRC into the Message

When the 16—bit CRC (two 8-bit bytes) is transmitted in the message, the low-order byte will be
transmitted first, followed by the high- order byte.

For example, if the CRC value is 1241 hex (0001 0010 0100 0001):

Addr | Func | D@@ | pata | Data | Data | Data | CRC | CRC
Count Lo Hi

Ox41  0Ox12

CRC Byte Sequence \
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Calculation Algorithm of the CRC 16

OxFFFF — CRC16

>

h 4

CRC16 XOR BYTE — CRC16

No

|

Move to the right CRC16

!

Carry over

Yes

]

CRC16 XOR POLY — CRC 16

< |

N=N+1
No N¢? Yes
>
»
No End of Yes
nd of message
. g >
Following BYTE
END

XOR = exclusive or
N = number of information bits

POLY = calculation polynomial of the CRC 16 = 1010 0000 0000 0001
(Generating polynomial = 1 + x2 + x 15 + x 16)
In the CRC 16, the 1st byte transmitted is the least significant one.

20




Example of CRC calculation (frame 02 07)

CRC register initialization
XOR 1st character

Move 1
Flagto 1, XOR polynomial

Move 2
Flag to 1, XOR polynomial

Move 3

Move 4

Move 5
Move 6

Move 7
Move 8

XOR 2nd character

Move 1

Move 2

Move 3

Move 4
Move 5

Move 6
Move 7
Move 8

The CRC 16 of the frame is then: 4112

1111 1111 1111 1111
0000 0000 0000 0010
1111 1111 1111 1101
0111 1111 1111 1110|1
1010 0000 0000 0001
1101 1111 1111 1111
0110 1111 1111 1111|1
1010 0000 0000 0001
1100 1111 1111 1110
0110 0111 1111 11110
0011 0011 1111 11111
1010 0000 0000 0001
1001 0011 1111 1110
0100 1001 1111 1111]0
0010 0100 1111 11111
1010 0000 0000 0001
1000 0100 1111 1110
0100 0010 0111 1111]0
0010 0001 0011 111]1
1010 0000 0000 0001
1000 0001 0011 1110
0000 0000 0000 0111
1000 0001 0011 1001
0100 0000 1001 11001
1010 0000 0000 0001
1110 0000 1001 1101
0111 0000 0100 11101
1010 0000 0000 0001
1101 0000 0100 1111
0110 1000 0010 011111
1010 0000 0000 0001
1100 1000 0010 0110
0110 0100 0001 0011]0
0011 0010 0000 1001 |1
1010 0000 0000 0001
1001 0010 0000 1000
0100 1001 0000 0100|0
0010 0100 1000 0010]0
0001 0010 0100 00010

Most significant

21

least significant
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