FlX@le

This document explains how to implement DIOC devices into a TwinCAT 2 project.

Manual TP10/RC/DIOC
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2. Introduction

This manual is provided to help people implement the TP10 and RC into their own

TwinCAT 2 projects. If required, you can visit our site, www.fixsus.be, or our forum,

https://forum.fixsus.be, for additional info.

3. Short guide to implementing DIOC into
TwinCAT 2

e Step 1: Use E-bus digital input and output terminals
e Step 2: Download the DIOC library ‘DIOC_Library’ and add it to the project.
The latest version of the library can be found on the Fixsus forum,

https://forum.fixsus.be

e Step 3: Change the cycle time to 12 ms
o Method 1: change the standard cycle time to 12 ms and call the instances
in MAIN
o Method 2: make a new task with a cycle time of 12 ms and call the
instances in the new task
e Step 4: Implement the new visualizations, if required
o Implement the ‘TP10’ or ‘TP10 mini’ visualization for each TP10.
e Step 5: Change the system manager settings
o Check if the in- and outputs of the DIOC devices are being called in the
correct task
o Enable the 'I/O at task begin for the linked PLC program

T
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4. Detailed manual to implementing DIOC
into TwinCAT 2

Step 1: Use E-bus digital input and output terminals

To implement the DIOC protocol, the E-bus must be used. To do this, E-bus digital input
and output terminals must be used (e.g. EL1809, EL2809 or EL1859).

The DIOC protocol can not be used on the K-bus. If the amount of inputs/outputs of the
K-bus is too large, the I/O cycle time will get an offset causing the DIOC protocol to not

function properly. Therefore, the K-bus is not officially supported.

Step 2: implementation of library “TcFixsusDiocLib’

The first step of the implementation is to load the necessary libraries. To do this you will

have to download the library from our forum. (see https://forum.fixsus.be/topics/8-

TP10---RA---Technician--Programming)

The library file ‘TcFixsusDioc.lib” must be moved to your library directory (usually
C:\TwinCAT\PIc\Lib). When the library is in your standard library directory, the library
still has to be implemented in your program. This can be done by opening the library

manager. This can be found under ‘Resources’.

B8 TwinCAT PLC Control - (Untitled)” - [Library Manager]
fi) File Edit Project Inset Edras Online Window Help

Bl=E| B oS5 &5

STANDARD LIB 5. 6.98 11:03:02 FUNCTION_BLOCK CTUD

ESOUICES * CounTer Up Down
R {* CounTer Up D
21 Globel Varichies CV i= decremented by 1 if CD has a Tising edge
hbrawSTANDAHD.L\E553811 03:02 global variables gg = .}’ﬁ;gf"“f’f‘tigug‘t’ei i; EH has & rising edge
Fi 9 N i= TRUE, if counter iz PY.
Additionsl Library ... Ins
Delete Del gom_, (% Count Tp *)
PLC Configuration Properties ... Alt+Enter  |BOOL; (% Count Down *)
(B8 Samping Tracs T: BOOL: (* Reset Counter to Hull *)
34 Task corliguiation IOAD: BOOL; (% Load Start Value *)
%, Watche and Fecis ansge: PV: WORD; (% Start Value ~ Counfer Limit *)
- END_VR
32 Workspace B3 Bistable Function Blocks Al [earonreoT
RS [FE) QU: BOOL:  (* Countsr reached Limit %)
SEMA (FE) QD: BOOL: (* Counter reached Null =)
S (FE) CV: WORD;  (* Current Counter Valus *)
B3 Counter ﬂ%"““
: * Variahle for ge Detection *
CT0 (7B MU: BOOL; (% Variable for CU Edge D i )
- C1U By MD: BOOL:  (* Variable for CD Edge Detection *)
CTUD (FB) E(HD—VAR

B3 String Functions
COMCAT [FUN)
DELETE [FUN)

~E] FIND [FUN)
INSERT [FUM]

~E] LEFT [FUN)
LEN [FUN)
=[] MID (FUN)
REFLACE [FUN)
~[E7 RIGHT (FUN)

B3 Timer

~[E] TOF [F8)

TOM (FB)
~E] TPIFE)

53 Trigger

In the library manager a list can be found which contains all libraries and their content.
The DIOC library can be added by right clicking the list of libraries and selecting
‘additional library’. Navigate to the location of the library and open the library by

selecting it and opening it. The library should be loaded now.

a 1
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! Open

Look in: I Lib
Mame

D TcEnCcean.bx
!TcEnGcean.Iib
BB TcEtherCAT lib

BB TcGENIbus.lib
£

BB TcFixsusDioc.lib

> = E e E

Date modified

25/08/201517:38
25/08/2013 17:39
9/01/2015 15:08
8/03/2018 13:18
14/06/2076 10:47

File name: IT:: FixsusDioc lib

Files of type: ITwinCAT PLC Contral Library (" lib)

Library directorny:

I CATWINCATAPLCMLIB

leﬁus
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Step 3: Change the cycle time

To ensure a good communication with the TP10, RC and other DIOC devices, instances of
the TP10, RC and other DIOC function blocks must be called with a fixed cycle time. This
cycle time is currently 12 ms. There are two methods to do this:

1. The standard cycle time can be set to 12 ms, the DIOC instances should then be
called in the standard program (the MAIN program).

2. A new task can be made with a cycle time of 12 ms in which the DIOC instances
can be called.

Method 1: Change the standard cycle time
This is the least complicated method. However, when other components of the program

need to run on a different cycle time or when the whole program is too large to run on a
cycle time of 12 ms, the second method should be used.

The cycle time can be changed under Resources/Task configuration.

BB TinCAT PLC Control - Unfitled]* - [Task configuration] - 8 x

[Torges Lomal[169.254 244 96,111 Flun e 1 | ESEEENERTETPRREEERY [0t [0 [fiet

A list of all tasks will be displayed. Then the standard task can be changed to 12 ms:

Type Type

* cyclic * cyclic
i ]
i ]
i i
Praperties Properties
Interval [e.g. HE200m:E]: |T#1Dms |msJ Irterval [2.g. H200ms]: |T3¢1 2ms |msJ

The next step is to navigate to the MAIN program (or the equivalent if the MAIN
program has been renamed) by clicking on POU and MAIN.
Now the DIOC instances must be called in the MAIN program. Make sure the instance is

called every cycle to ensure a good communication.

A // Al
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! TwinCAT PLC Control - (Untitled)” - [MAIN (PRG-5T)]

!File Edit Project Insert Edtras Online Window Help

el R s A R e A

onol

PROGRAM MAIN

ooz

VAR

o3

£b_TP10_1 : FE_TP10:

onod

END_VAR

0nns

00oe

<

an instance ofthenT_BL

th_TPI0_1(3:

-T_E‘Lglsﬁ_galleci

(executed)
\gpitttitetitatiin, _/

FIXEIIS

The instance of the
e it
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Method 2: create a new task with a 12 ms cycle time
This method can only be used if there are less than 4 tasks in the project. If this is not

the case, the cycle time of one of the other tasks needs to be changed to 12 ms and the
DIOC program must be called in this task.

The first step is to make a new program that will be executed in the new task. Making a

new program can be done by right-clicking under POU and adding a new object. The new
program is named MAIN_12ms in the example.

TwinCAT PLC Control - (Untitled)* - [MAIN (PRG-5T)] _ - x
WA Fle ot Projet Inen bass Onine Window Hep s

Dl 8] SB[ 1% & [ Hf ot |
T
&

TPl
B

O Add Object...
iect.

e L
*
MName of the new POL: ||'-“|-"-"-|N_'| 2m
Twpe of POL Language of the POL Cancel
{* Program L
" Function Black " LD
™ Function " FBD
Return Type: " SFC
BOOL L] # st
" CFC

In this new program DIOC instances must be called, this means they will be executed.

B cn
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! TwinCAT PLC Control - (Untitled)” - [MAIN_12ms (PRG-5T]]
!File Edit Project Insert Extras Online Window Help

=L R R e e R

ool

ooz

ooo3

0004

Onnc

PROGEAM MAIN_ 12m=

VAR

fh TP10_1 : FB_TP10:
END_VAR

£

ool

0noz2

0003

0004

ooos

0006

0no?

fbh TP10_1:

Now a new task will be created. This can be done by navigating to Resources/Task

configuration.

8 TuinCAT PLC Control - Untited) - Task configuration]
" Fle Edt Pigject Insen Buas Online Window Help

e

icbies
(Glabal_DIOC Carfigurstion (CONSTANT)

#2R_CONFIG)

H Fleina_ Cormmen B
| Gk va OC [ CONSTAAT <>
1 0 Ny STANDAAD LIB 5696110202 gobal v
1 1 iy TeStznio 21 115 02254 b vaiabler
1 0 Beray TeUllliss 115 15.45.04 chabal vaiables
- 8 lam conlgustion

L Mensgs
oy
- PLC Carliuation

.
Hw T A

e o3 Aesmaich en developient

Tasctes |
e Stardad
i) ) T
Type
& geie
a
e
o
Fropees
neeyal g, t1200e] [TE10me ms 2]

>

[Target Lozl 163,254 24490111 Fun Tie 1 /[T BT [CHLINE (O [RESE

Right-click in the list of tasks and choose ‘insert Task’.
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B8 TwinCAT PLC Control - (Untitled)” - [Task configuration]
[8" File Edit Project Inset Bxtras Online Window Help

Bl=(E] DiSEsR *e

: MAIN
$2, Resources
B3 Global Varisbles

-@ GlobaDIOC_Configuration [CONSTANT) Narme: Standard

-§ Global Varisbles SFeiilE I
- Variatle_Canfiguration (VAR_CONFIG) Friority(D. 31
23 library C:iUsers\HenvitDropbax (Fissusv3_Research en development!

Type
- _Plesvisu_Common <R> & cypelic

(@ Global Variables_DIOC [CONSTANT) <R ~

(3 lirany STANDARD.LIB 56,98 11:03:02 global variables e

(0 librany TeSystern b 21,115 032264 giobal variables

(22 library Teltiities b 6.1.15 15:45:04: global variables appendiErogiamiall

Alarm configuration Cut X peries

g Libraty Hanager Copy CirleC  tervalfe.g tH200ms [T 2ms ms
Log

PLE Configuration Paste Crrb+V

(2] Sampling Trace Delete Del

Task configuration Set Debug Task

2%, wiateh and Flecipe Manager Enable / disable task

33 workspace

Taskattrbutes |

The task can be renamed by double clicking on the name of the new task. In this

example the name ‘DIOC’ will be used. The cycle time of the new task must be changed
to 12ms.

f Tazk configuration " ]
{5 DIOC Taskattributes l
= Standard

Mame: |pioc

Prioity(0..3) 1

Type
& cuclic

~
-
-

Froperties
Interval [e.g. H200ms): |'I2 |"“Sﬂ

After the new task is made, the task needs to execute the new program. Right-click on
the new task and select ‘Append Program Call’.

[ Task configuration ~

Insert Task

Append Program Call

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Delete Del

Set Debug Task
Enable / disable task

e 1 e
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Select the program that must be executed by the task. Use the program that was created

earlier which executes the Dioc program.

B8 TwinCAT PLC Control - (Untitled)” - [Task configuration]

[W'f File Edit Project Insert Extras Online Window Help

Bl=E BeEEAR SR W

32, Resources

{3 Blobal arisbles
i@ Global DIOC_Configuration [CONSTANT)
i@ Global_Varisbles
- @ Variable_Configuation [VAR_CONFIG)

i~ @ _Flesisu_Comman <R>
@ Global_Variables_DIOC ICONSTANT) <Fi>
(1 ibrary STANDARD.LIE 5.5.38 11:03:02 dlobal variables
(3 tbrary TeSystemib 21.1.15 03:22:54: global variables
(23 tbrary ToUtiiies I 6.1.15 15:45.04: global vatiables
{88 Alarm configuration
i ibrary Manager
EH Log
(il PLC Configuration
(4 5ampling Tracs
ralion
~, Watch- and Recipe Manager
42 wWorkspace

23 brary C:AUsers\HenrDropbos (Fixsus)\3_Riesearch en development!

E--@dTask configuration
B {8 DIOC

@ Standard

¥ with Arguments

Program Call \

Program Call

—0

Use defined Programs

IV Stuctured

[al

Cancel

The priorities of the tasks should also be set in order. The task with the lowest cycle time

should always get the lowest priority number (lowest priority number means highest

priority).

B--[@Task configuration
Bl Standard
[E MAINQ):
|3--@® proc 1
I MAIN 1oms ();

Teskatirbuies |
Name: DIOC
I Priority(0..3): o I
Type
& gyoic
@
-
-
Properties

Interval [e.g. t200ms). | |T#12ms ms

SR Task configuration = 1
E-- (&) Standazd |
ol MRIN G ; Mame [Standard
B-- DIoC 1
--[E MAIN 12ms(): Prioiityl0. 3] N |
Type
* cuclic
3]
3]
')

Interval [e.g. t200ms); | TH4Ims

‘ J L= L —
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Step 4: Implementation of the visualisation

The DIOC_ Library contains two visualisations to use with the TP10 and two visualisations
to use with the RC. The visualisation “TP10’ or ‘TP10_MINI' can be used for every TP10
separately and ‘RC’ or ‘RC_MINI’ can be used for every RC separately.

Below is a description on how to implement the TP10 visualisation. The RC can be

visualised in the same way.

TP10 visualisation
Every TP10 can get its own visualisation where the status of the buttons and the

measurements can be read. For a complete explanation of the possibilities, see chapter
‘Variables of the TP10'.

There are two possible visualisations that can be used. The ‘TP10’ visualisation shows the
whole TP10, while the *‘TP10_MINI' is a small button with which the full visualisation can

be opened.

ve

TEA0LMINI

TE10:MINI

H
A
¥ lo
X

Araghi:
O 9]
O O
O O
O 9]
O 0]

&

Both visualisations can be added in the same way. As an example, a ‘TP10’ visualisation
is added.
Open the visualisation screen in which the TP10 visualisation will be used. Add a

visualisation:

e // Al
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Select ‘TP10’ or ‘'TP10_MINI’ and click on ‘OK’.

B File Edit Project Inset Bdras Online Window Help

20 DR ke pEe e o L) S

3 Visualizations

=3
B RE_MINI
B+ TPI0
B3 TPI0_PARTS
PR TPIFP

TR 0_MIn

* | Select Visualization x
3 Project oK
B ) TeFirsusDioc.ib 8.3,1813:18:24
B3 Visuslizations Sl |
B3 DIoC
B3RO
[y E-E3Rc_PanTs
i - RCP
RC_ROOM_ICOM
UDO_DIPSWwITCH

Loading library 'C:NTWINCATWPLCAWLIBWTcFizxsusDioc lib'
Loading library ‘CWTWINCATWPLCNLIBNTcUtilities lib*

Double click on the new visualisation and configure the visualisation under ‘visualization’

with the configurations below:

e 'Draw’ and ‘Clip’ should be off.

e ‘Fixed’ should be on

This configuration makes sure the size and ratios are correct.

d I> ------ Visualization

i e Eer X O N R 1 .

S| WEELHOAPPE o~ |- ] -cieoan:

o %0 2pprra =) cre el

. ity S0 | ... ) Text

- %: W0 Lo s e [ Text variables

s we o awmm [ Colorvariables

o ZSQ © oo | |Line width

. Dz || Motien absohte

: =ozeo | “ariables

e D | [ 1510
.......................... Test for tooltip
""""""""""""" Security
ool s o | |Programmabiity

Visualization: | TF10_MINI J

L\\ Placehalder...

Frame

[~ Draw
[~ Clip

" Anigotropic

Calor
Alarm color

(" |sobropic

™ Fized and scrollabl

ok [
Cancel R

To make sure the TP10 visualisation works as expected, the correct links must be

made. This can be done in the menu of the visualisation. Select ‘Placeholder’ in the

‘Visualization” menu. In this menu the next configurations can be done:

e FB_TP10 : The location of the instance of the TP10 in the program.
e X_OFFSET and Y_OFFSET: only used in the TP10_MINI. With these
placeholders the TP10 can be moved relative to the button to open the TP10

visualisation.

FIXSUS
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%ﬁzuzrw;@
VEC 70 2 PFB
Zoarrri(0)
it 220 27
Li _zuzrm?‘s
ts e @

Z0.2rC

Categony

Text variables
Colorvariables
Line: width
Mation absolute
Mation relative
Variables

Input

Text for toolip
Secut
Frogrammability

1
ding library 'C NTWINCAT-PLCWLIE-TcFizsusl

ding library 'C:“TWINCAT-PLC~LIB~TcSystem
e - 1

axo TTITAA LT BT T TE T D

ding library 'CSTWINCATSFLCSLIBSTCUtILlitiserwss
lib'
T

Visuslization:  [TPTI_MINI (|

I~ Draw

Calor
[~ Cip
€ Anisotropic Alamn color
" Isohiopic
& Fised

" Fived and sciollabl

| Replace placeholders

x

Placeholder

| Replacement

o]

%_OFFSET
Y_OFFSET
FE_TP1O

Cancel
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Step 5: Changing the configurations on the system manager

When using the TwinCAT system manager there are two things that have to be checked
to implement the TP10, RC and other DIOC devices:

[/0 at task begin
Under ‘PLC-Configuration/PLC program’ the option ‘I/0 at task begin’ needs to be checked

to ensure a good communication with the DIOC device.
=

File Edit Actions View Options Help

0wl | 04 B [=lea v & @B ® (92 Q Hers e &0 7
-l SYSTEM - Configuration

H IEC1131
' MC - Configuration Export
= 5 PLC - Configuration Project: | Untiled | | ReScan
i E-JEE Untitled
= 1/0 - Configuration Path: [\ Users\Anton'\Desktop\ Untiled tpy | Change
-8 /0 Devices [JRelative ta TSM path
@8 Mappings
Run-Time No.: Port:  |B01
Target System: «B6 140 at Task Begin

Task cycle time interpreted as ticks (e.g. 2ms -> 2 ticks]

Calling I/0 in the right task
The in- and outputs of the PLC will be called in a certain cycle time. The in- and outputs

of the DIOC devices must be called in the same cycle time as the DIOC program. This
can be done by calling the in- and outputs in the same task as the DIOC program. When
the standard task has a 12 ms cycle time, this step can be ignored.

To call the in- and outputs in the right task, navigate to ‘PLC-configuration/ PLC program
/ standard task / inputs’ and select all DIOC inputs. Right-click on the selected inputs and
go to ‘move to’. Choose the task in which the DIOC instances are executed. In this

example this is ‘Main_12ms’.

T
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! Untitled tsm - TwinCAT Systerm Manager
File Edit Actions View Options Help

DFedEGR|F 2R202Md Blavadd i ® % rQdasele€n?
BBl SYSTEM - Configuration Mame Type Size sAddr.. In/Out UserlD Linked to
B Configuraion VAN 2o 00 put 0|
PLC - Configuration & Change Link...
=14 Untitled &<, Clear Link(s)
== Untitled-Image -
£1-[B1 MAIN_12ms X Delete..
: ﬁ Ionpt”tst Goto Variable
utputs
B Standard Move Address...
:
%] MAIN_12ms.fb_TP10_1.FE_DIOC_COMM fbDioc.diln +3 Online Write...
=+3 Online Force...
Lo @l MAIN_12ms.fbo_TP10_1.FE_DIOC_COMM.fbDioc.doOut 4 Release Force
VISU_TASK
VISU_INPUT_TASK Q Add To Watch
-8 10 - Configuration 24 Remove From Watch
;-; ;O De.w:e; é Print List... Ctrl+P
a ngs L
&8 Meppng B Copylist  Ctr+C
"B Export List...

Move to L4

VISU_TASK !!

VISU_INPUT_TASK

Do the same for the outputs in ‘PLC-Configuration/PLC program/ standard task/ outputs’.

! Untitled.tsm - TwinCAT System Manager
File Edit Actions View Options Help

Dl SR 2R 2 M| =

SHE BN @R EQ e @ T

Bl SYSTEM - Configuration Name Type Size sfddr.. In/Out UserlD Linkedto
? NC - Configuration Rl MAIN_12ms BOOL
!:‘;cu-nfi::gumtmn & ChangeLink...
L= Untitled-Image i€ Qlear Linkis)
5] MAIN_12ms W Delete...
o - Inputs
%7 MAIN_12msfb_TP10_1.FB_DIOC_COMM fbDioc.diln Goto Variable
;:];nc:it:us Move Address...
& Inputs +3 Online Write...
$. Outputs +3 Online Force...
9| MAIN_12ms.fb_TP10_1.FB_DIOC_COMM fbDioc.doOut 3 Release Force
VISU_TASK =
[-[B3 VISU_INPUT_TASK Q Add To Watch
-8 170 - Configuration ¥ Remove From Watch
B 1/0 Devices
88 Mappings

5 Print List... Ctrl+P
Copylist  Ctrl+C

‘B Export List...

U_TASK

VISU_INPUT_TASK

Assigning the in- and outputs of the TP10 and RC
Outputs of the TP10 and RC have the name shown below

(=instance.FB_DIOC_COMM.fbDioc.doOut):

_TF10_1.FB_D

a )
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Inputs of the TP10 have the name shown below:
(= instance.FB_DIOC_COMM.fbDioc.dilIn)
el MAIN_12me fb_TP10_1.FE_DIOC_COM. fbDioc. diln

Sync unit assignment
For bigger projects, it might be a good idea to assign sync units to your I/Os. Without

sync units the TP10’s and RC’s might not work if another I/O is missing or
malfunctioning. Typically, a different sync unit should be assigned to every EtherCAT
Coupler in your project. For more information on the sync units visit the Beckhoff

information site.

https://infosys.beckhoff.com/english.php?content=../content/1033/tcsystemmanaqger/ref

erence/ethercat/html/ethercat syncunitassignment.htm&id=

B cn
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5. Inputs and outputs of the TP10 block

Description usage of the inputs and outputs of the TP10
The TP10 block has a lot of inputs that can change the behaviour of the TP10.

As an example below the RGB leds of the TP10 are set to red. To do this, predefined

colors can be used.
fbh_TP10_1 dwkRgbh :=RGE_FED;

The other variables of the TP10 can also be addressed this way. The table below shows a

list of all the inputs, outputs and configuration variables the TP10 has.

Other colour constants available in the DIOC library are listed below in the description of
the input.

For a better understanding of a full implementation of a TP10, a very simple example is

implemented in the sample project.

e 1 e
FIXSUS Page 19 of 32



Inputs:
Name

bRoomAnNalyser

arr_blLeds

iIntensitylLeds

arr_bMasks

arr_sButtonComments

bReset

FIXSUS

Type
BOOL

ARRAY
[0..10] OF
BOOL

INT

ARRAY
[0..10] OF
BOOL

ARRAY
[0..10] OF
STRING(8)

BOOL

Description

This boolean must be true of the connected
device is a Room Analyser. If this boolean is
true, all buttons are disabled, except button
10. Button 10 still be used to make the
Room Analyser flash green. This can be
used to test the DIOC communication with
the PLC.

Every button of the TP10 has it's own led.
These can be controlled by changing the
values in this array. True will make the led
go on, false will make the led go off.
arr_bleds [1] = led 1, arr_bLeds [10] = led
10

Value between 0 and 100 that changes the
intensity of the buttonleds.

Every button of the TP10 can be turned off,
this can be done by changing the values in
this array. False means the button is
enabled, true means the button is disabled.
arr_bMasks [1] = button 1, arr_bMasks [10]
= button 10, bRoomAnalyser overrules

these.

Every button of the TP10 has a short
description (maximum 8 characters) that
will be displayed on the visualisation.
arr_sButtonComments [1] = comment
button 1, arr_sButtonComments [10] =

comment button 10

When the TP10 has to be reset, this boolean
should be set to true briefly. Once bReset is
false again, the reset time will count to
restart the TP10.
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iIntervalCO INT Interval for the CO measurement in
seconds. This determines how fast the
measurements of the CO sensor must be

checked. This is standard 7 (seconds).

This variable must be changed before the
start of the program. This value will not be
sent to the TP10 once the TP10 program is
running. After a restart or reset, this value
will be sent again.
iIntervalCO2 INT Interval for the CO2 measurements in
seconds. This determines how fast the
measurement of the CO2 sensor must be
checked. This is standard 8 (seconds).
The same conditions apply as iIntervalCO.
iIntervalIllumination INT Interval for the illumination measurement in
seconds. This determines how fast the
measurement of the illumination sensor
must be checked. This is standard 13
(seconds).
The same conditions apply as iIntervalCO.
iIntervalRoomHumidity INT Interval for the humidity measurement in
seconds. This determines how fast the
measurement of the humidity sensor must
be checked. This is standard 11 (seconds).
The same conditions apply as iIntervalCO.
iIntervalRoomtemp INT Interval for the roomtemperature
measurement in seconds. This determines
how fast the measurement of the
roomtemperature sensor must be checked.
This is standard 3 (seconds).
The same conditions apply as iIntervalCO.
iIntervalvVOC INT Interval for the VOC measurement in
seconds. This determines how fast the
measurement of the VOC sensor must be
checked. This is standard 5 (seconds)
The same conditions apply as iIntervalCO.
dwRgb DWORD The TP10 has a few RGB leds that can be
used to light up the TP10. This value
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bEn

bLocate

bWallSurface

FIXSUS

BOOL
BOOL

BOOL

determines the intensity of each led.
Predefined colors can be used for this input:
RGB_BLACK , RGB_NAVY , RGB BLUE ,
RGB_GREEN , RGB_TEAL , RGB_LIME ,
RGB_AQUA , RGB_MAROON , RGB_PURPLE ,
RGB_OLIVE , RGB_GREY , RGB_ORANGE ,
RGB_FUCHSIA , RGB_YELLOW ,
RGB_WHITE

You may also create your own color. To do
this a DWORD has to be made. (eg.
16#1E8FEOQO3F) In the example 1E is a
hexadecimal value for the intensity, 8F is
the red value, EO is the green value and 3F
is the blue value.

Enable bit.

IF TRUE: makes the TP10 flash green 3
times to know which one you are currently
using.

Boolean that lowers the sensitivity of the
buttons. Enable this boolean for a surface
mount TP10.
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Outputs:
Name

qarr_bButtons

qfCO2

qfHumidity

qfLux
qfRoomTemperature

qfvoc

FIXSUS

Type
ARRAY
[0..12] OF
BOOL

REAL

REAL

REAL

REAL

REAL

Description

Every button of the TP10 can be read. This can
be done by reading the values from this array.
False means the button is operated, true
means the button is unoperated.
garr_bButtons [1] = button 1, garr_bButtons
[10] = button 10.

Value of the CO2 sensor in PPM (parts per
million).

Value of the humidity in percent.

Value of the illumination sensor in lux.

Value of the temperature measurement in °C.

Value of the VOC sensor in PPB (parts per
billion)
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Systeminfo:
Name Type Description
qgbDeviceActive BOOL Boolean that indicates if the TP10 is active.
True = TP10 active
False = TP10 not active

qdtVersionHw DATE Date of the hardware version of the TP10.
qdtVersionSw DATE Date of the software version of the TP10.
qdtVersionReg DATE Date of the register version of the TP10.
qrVoltagelLevelA REAL Voltage level of the A line in Volt.
qrVoltagelevelB REAL Voltage level of the B line in Volt.
qsUniqueld STRING Unique ID of the TP10
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Sample program listing TP10

PROGRAM P_Samples_TP10

VAR
(* TP10 Parameters *)
bEn : BOOL := TRUE;
bReset : BOOL;
iIntensityLeds : INT := 50; (* Change the led intensity *)
(* Internal vars *)
PFButtonl1 : R_TRIG; (* a rising edge trigger *)
END_VAR
(* ---mmm- CONTROL SAMPLES *)
(* Activate the device *)
fb_TestTP10_1.bEn := bEn; (* OPTIONAL Device is standard enabled
internally *)

(* Reset the device *)
fb_TestTP10_1.bReset := bReset;

(* Toggle led when button 1 is pressed*)
PFButton1(CLK:= fb_TestTP10_1.garr_bButtons[1]);
IF PFButtonl.q THEN
fb_TestTP10_1.arr_bleds[1]:= NOT fb_TestTP10_1.arr_bleds[1];
END_IF

(* No color when button 2 is pressed*)

IF fb_TestTP10_1.garr_bButtons[2] THEN
fb_TestTP10_1.dwRgb := RGB_BLACK;

END_IF

(* Disable button 3,4 and 5
IF arr_bMasks[1] .. arr_bMasks[10] == TRUE then these buttons are disabled *)

fb_TestTP10_1.arr_bMasks[3] := TRUE;
fb_TestTP10_1.arr_bMasks[4] := TRUE;
fb_TestTP10_1.arr_bMasks[5] := TRUE;

(* Red color when button 6 is pressed*)

IF fb_TestTP10_1.garr_bButtons[6] THEN
fb_TestTP10_1.dwRgb := RGB_RED;

END_IF

(* (light) Red color when button 7 is pressed*)
IF fb_TestTP10_1.garr_bButtons[7] THEN
(* Non default colour with max (100%) intensity *)
fb_TestTP10_1.dwRgb 1= 16#64_64_0A_0A;
END_IF

(* (light) Red color when button 8 is pressed*)
IF fb_TestTP10_1.garr_bButtons[8] THEN
(* Non default colour with standard (30%) intensity *)
fb_TestTP10_1.dwRgb = 16#1E_64_19_19;
END_IF

k| / A
FIXSUS Page 25 of 32



(* (light) Blue color when button 9 is pressed*)
IF fb_TestTP10_1.garr_bButtons[9] THEN
(* Non default colour with medium (65%) intensity *)
fb_TestTP10_1.dwRgb »= 16#41_19_19_64;
END_IF

(* Blue color when button 10 is pressed*)
IF fb_TestTP10_1.garr_bButtons[10] THEN

fb_TestTP10_1.dwRgb := RGB_BLUE;
END_IF
(* Change the led intensity *)
fb_TestTP10_1.iIntensityLeds := ilntensityLeds;
(* Interval update times for the sensors *)
fb_TestTP10_1.iIntervalRoomtemp; (* Default := 3 *)
fb_TestTP10_1.iIntervalRoomHumidity; (* Default := 11 *
fb_TestTP10_1.iIntervalCO2; (* Default := 8 *)
fb_TestTP10_1.iIntervalCO; (* Default := 7 *)
fb_TestTP10_1.iIntervalVOC; (* Default := 5 *)
fb_TestTP10_1.iIntervallllumination; (* Default := 13 *)
fb_TestTP10_1.iIntervallR; (* Default := 17 *)
(* =------ FEEDBACK SAMPLES,

* these are the measured values a TP10 can return
* be aware that it might take along time before the data is available after starting
*
)
fb_TestTP10_1.gfRoomTemperature;
fb_TestTP10_1.qfVOC;
fb_TestTP10_1.qfCO2;
fb_TestTP10_1.gfHumidity;
fb_TestTP10_1.gfLux;
fb_TestTP10_1.gfInfrared;

(*Analyse data*)
fb_TestTP10_1.qdtVersionHw;
fb_TestTP10_1.qdtVersionSw;
fb_TestTP10_1.qdtVersionReg;
fb_TestTP10_1.qsUniqueld;
fb_TestTP10_1.grVoltagelLevelA;
fb_TestTP10_1.grVoltagelLevelB;
fb_TestTP10_1.gbDeviceActive;
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6. Inputs and outputs of the RC block
Description usage of the inputs and outputs of the RC

The RC block has a lot of inputs that can change the behaviour of the RC.

The table below shows a list of all the inputs, outputs and configuration variables the RC

has.

)
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Inputs:

Name

bEn

bEnableFan
bHeating_3P_plus
bHeating_3P_min
bCooling_3P_plus
bCooling_3P_min
bFireDamper_OPN
bFireDamper_CLS
bRelais_45
bRelais_46
bRelais_47
iIntervalACVoltage

iIntervalTempHeatingWater

iIntervalTempICEWater

iInterval_FB_Pulsion

iIntervalTempAirPulsion

iInterval_FB_Extraction

iIntervalTempAirExtraction

iIntervalDipswitches

iIntervalFBFiredamper

iIntervalFanFaultStatus

FIXSUS

Type
BOOL

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
UDINT
UDINT

UDINT

UDINT

UDINT

UDINT

UDINT

UDINT
UDINT

UDINT

Description

This boolean must be true of the
connected device is a Room Analyser.
If this boolean is true, all buttons are
disabled, except button 10. Button 10
still be used to make the Room
Analyser flash green. This can be used
to test the DIOC communication with
the PLC.

enable fan bit (relay pin 41-42)
Heating plus signal (output pin 7)
Heating min signal (output pin 8)
Cooling plus signal (output pin 20)
Cooling min signal (output pin 21)
open signal fire damper (output pin 33)
close signal fire damper (output pin 34)
relay pin 45 (DO3)

relay pin 46 (DO2)

relay pin 47 (DO1)

retrieval time ac voltage (in seconds)
retrieval time temperature heating
water (in seconds)

retrieval time temperature ice water (in
seconds)

retrieval time feedback pulsion (in
seconds)

retrieval time temperature pulsion air
(in seconds)

retrieval time feedback extraction (in
seconds)

retrieval time temperature extraction
(in seconds)

retrieval time dipswitches (in seconds)
retrieval time feedback firedamper (in
seconds)

retrieval time fan fault (in seconds)
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iSendIntervalSpHeating INT send interval time for the heating set
point in seconds*
iSendIntervalSpCooling INT send interval time for the cooling set
point in seconds
iSendIntervalSpPulsion INT send interval time for the pulsion set
point in seconds
iSendIntervalSpExtraction INT send interval time for the extraction set
point in seconds
iSendIntervalSpFan INT send interval time for the fan set point
in seconds
bForceSendSpHeating BOOL Set this to true to send the heating set
point immediatly
bForceSendSpCooling BOOL Set this to true to send the cooling set
point immediatly
bForceSendSpPulsion BOOL Set this to true to send the pulsion set
point immediatly
bForceSendSpExtraction BOOL Set this to true to send the extraction
set point immediatly
bForceSendSpFan BOOL Set this to true to send the fan set
point immediatly
iSpHeating INT heating setpoint in %
0% = 0V,
100% = 10V
iSpCooling INT cooling setpoint in %
0% = 0V,
100% = 10V
iSpPulsion INT pulsion setpoint in %
0% = 0V,
100% = 10V
iSpExtraction INT extraction setpoint in %
0% = 0V,
100% = 10V
iSpFan INT fan setpoint in %
0% = 0V,
100% = 10V

bReset BOOL if true: resets the Room Controller
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arr_sConnectionComments ARRAY comments for every connection that is
[1..41] OF visible on the visualisation
STRING(8)
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Outputs:

Name Type Description
qbFiredamperFB_OPN BOOL feedback firedamper open (input pin 37)
qbFiredamperFB_CLS BOOL feedback firedamper closed (input pin 36)
qgbFanFault BOOL fan fault (input pin 43)
qarr_bDipSwitches ARRAY[1..12] status dipswitches
OF BOOL
qfACVoltagelLevel REAL measured ac voltage
qfTempHeatingWater REAL temperature heating water in °C (PT1000
pin 12-13)
qfTempIceWater REAL temperature ice water in °C (PT 1000 pin
25-26)
qfPulsionFB REAL pulsion vav feedback in % (pin 17)
0% = 0V,
100% = 10V
qfTempAirPulsion REAL temperature pulsion in °C (PT1000 pin 18-
19)
qfExtractionFB REAL extraction vav feedback in % (pin 30)
0% = 0V,
100% = 10V
qfTempAirExtraction REAL temperature extraction in °C (PT1000 pin
31-32)
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Systeminfo:
Name Type Description
qgbDeviceActive BOOL Boolean that indicates if the RC is active.
True = RC active

False = RC not active

qdtVersionHw DATE Date of the hardware version of the RC.
qdtVersionSw DATE Date of the software version of the RC.
qdtVersionReg DATE Date of the register version of the RC.
qrVoltagelLevelA REAL Voltage level of the A line in Volt.
qrVoltagelevelB REAL Voltage level of the B line in Volt.
qsUniqueld STRING Unique ID of the RC
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