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1. INTRODUCTION

The goal of this document is to make easier the understanding and knowledge
acquiring of the functionalities that the integrated logical functions modules in the
following Zennio products offer:

# ACTIinBOX QUATRO (Ref. ZN1I1O AB40)
» ACTInBOX Classic (Ref. ZN1IO AB46)
» ACTInBOX MAX6 (Ref. ZN110 AB60)

These products are mainly oriented to control loads through relays, but they
provide other functionalities that increase the product utility.

The logical functions modules integrated in these products allow the building
automation installer to perform advanced applications for controlling the installations,
without the need of new modules that could exceed the reasonably number of electrical
devices.

The solution explained in the current document is part of the great range of
possibilities that Zennio ACTInBOX logical functions offer, being an example of
solutions adapted to every need.

It is worth highlighting that these logical functions modules are independent of the
main functions of the actuators in which they are placed. However, they can be used in
both, those internal main functions and external functions of other devices, providing an
extra versatility and great utility.
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2. IMPLEMENTATION

The implemented Counter function is defined below, using an example as a basis
for the explanation of its performance (the COUNTER.PR4 file for the ETS and other
useful files can be downloaded from the Zennio website).

2.1 DEFINITION

The COUNTER function deal with the counting of bits “1” that a sensor detects.
As a result, a telegram with the counter value is transmitted to the bus. Through
another sensor, a reset of the counter is performed.

> nl: internal variable where the counter value is stored.

> Sensor 1: this sensor is the source of bits “1” that are desired to be
counted.

» Sensor 2: this sensor is the one that resets the counter when detecting a

bit “1”.

SOURCE DAT'(A\BIIETI\)ITRY OPERATION OUT (BYTE)
SENSOR 1 “1” INCREASE (n1 =nl1+1) nl
SENSOR 1 “0” NO OPERATION -
SENSOR 2 “1” RESET (n1 =0) nl
SENSOR 2 “‘0” - -

Moreover, the parameters have been programmed so that the output telegram
is delayed 1 second since the operations are performed. There are multiple
configurable parameters that allow this solution to be adapted for every installation
need.
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2.2. DEVICES

Among the three Zennio devices that offer the logical functions modules to
integrators, we will use the following one for the current example:

»  ACTIinBOX Classic (Ref. ZN1IO AB46). (jError! No se encuentra el
origen de lareferencia.)

As Sensor 1 and Sensor 2 simulator, we will use the following Zennio device:

» InZennio Z38 (Ref. ZN1VI TP38). (jError! No se encuentra el origen
de lareferencia.)

Figure 1 ACTinBOX Classic (Actuator 4 outputs/6 inputs)
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2.3.

Figure 2 InZennio Z38 (Multifunction touch panel)

PROGRAMMING

The block diagrams that explain the programming logic and the configuration of
the logical functions module of ACTinBOX Classic are shown in the figures below.

n2

Figure 3 Programming logic for SENSOR 1
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Figure 4 Programming logic for SENSOR 2
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In the “LOGICAL FUNCIONS” section of parameterization window, both the
number of modules or logical functions used to implement this solution and the
number of data entry objects are selected. The number of communication objects in
the ETS Topology window depends on this parameterization.

x|
GEMERAL <<LOGICAL FUMCTIONS>>
<¢OUTPUTS> >
DUTPUT 1
QUTPUT 2 LOGICAL FUNCTIONS SELECTION:
OUTFUT 3
OUTRUT 4 -FUNCTION 1 |Enabled |
<<INPUTS>>
<L OGICAL FUNCTIONS > -FUMCTION 2 | Enabled |
FUNCTION 1
CaLL -FUMCTION 3 | Disabled =l
OPERATIONS
RESULT -FUNCTION 4 | Disabled =l
FUNCTION 2
raLl -FUNCTION 5 | Disatled =l
OPERATIONS
RESULT TOTAL DATA ENTRY DBJECTS:
-1bit |2 =
-bpte [o =
- Zbytes ID ﬁ

aK I Cancel | Drefault Infia Help

Figure 5 Logical Functions page

> Function 1: enabled
> Function 2: enabled

» Number data entry objects of 1bit: 2 (one bit for each sensor)

2.3.1. CONFIGURATION FUNCTION 1

Call

» CALL — Object 1: (LF) (1 bit) Data Entry 1. (The call to Function 1 is
executed when SENSOR 1 transmits a telegram).
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x
GEMERAL CALL
<<OUTPUTS >
-OUTFUT 1 ; ;
QUTPUT 2 Obiect 1 | ILF1{1bit) Data Entry 1 =l
-OUTFUT 3
OUTRUT 4 Object 2 | Disabled =
<<INFUTS>» ) -
<<LOGICAL FUNCTIONS> > Object 3 | Disabled =]
FUNCTION 1
o DObject 4 | Disabled =l
OPERATIONS
RESULT Object 5 | Disabled =l
FUNCTION 2
Call DObject & | Disabled =l
OPERATIONS
RESULT Object 7 | Disabled =l
Object & | Disabled =l
Canicel Default Infa Help
Figure 6 Call page
Operations
|
GEMERAL OPERATIONS
<<OUTPUTS>>
OUTPUT A
OUTPUT 2 OPERATION 1: |Enabled =]
OUTFUT 3
OUTPUT 4 - Type IEonversion [1hyte] j
<<IMPUTS>>
<<LOGICAL FUNCTIONS>> - Operation 1 it > 1 byte =l
FUNCTION 1
CALL Walue 1: |01 bif Data Entru 1 4|
ESULT - Operation Result |n2 j
FUNCTION 2
ALl OFERATION 2 |Enabled =l
OPERATIONS
RESULT -Type IAritmetic [1byte] j
- Operation IADD j
Yalue 1: |n1 j
Walue 2 |n2 j
- Dperation Fesult |n1 j
OPERATION 3: |Disabled =l
OPERATION 4: |Disabled =l
Cancel | Diefault Irfa | Help |
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» OPERATION 1: The Data Entry 1 (1bit) is converted to a 1-byte
data entry and the operation result is stored in a variable called n2.

> OPERATION 2: Addition of variable n1 and variable n2

Result

1.1.2 ACTinBOX CLASSIC

GEMERAL RESULT
<<OUTPUTS:>
-OUTPUT 1 :
QUTPUT 2 TYPE: 1 byte
-OUTPUT 3 WALLIE: ;
-OUTPUT 4 I”
CINPUTS»» .
<<LOGICAL FUNCTIONS > LIRS IHesull iz different from last sent
FUMCTION 1
call RESTRICTION IVaIues ot equal ko reference one
OPERATIONS

RESULT Reference Value IU

FUNCTION 2 DELAY:

[%0.1 sec.]

x

CALL
OPERATIONS
RESLLT INTERMAL LINKS: INU

J10

X1 [T T 1 Y T Y

Ok I Cancel Drefault Infa Help

Figure 8 Result Page

» TYPE of output data: 1 byte
> VALUE, variable that is desired to be sent: n1

» SENDING, allows specifying when the value is sent: Result is different
from last sent

» RESTRICTION, allows setting the restrictions in sending: Do not send
the result when value is zero

> DELAY: 10 tenths of a second

» INTERNAL LINKS: No
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2.3.2. CONFIGURATION FUNCTION 2

Call
ﬂ
GENERAL CALL
<<OUTFUTS>>
-DUTPUT 1 ;
OUTPUT 2 Object 1 I[LF] [1bit] Data Entry 2 j
-DUTRPUT 3
OUTRUT 4 Object 2 | Disabled =l
<<INPUTS>> ; :
<<LOGICAL FUNCTIONS>> Obiect 3 | Disabled =
FUNCTION 1
Call Object 4 |D|sab\ed j
OPERATIONS
RESLILT Object 5 | Disabled 2|
FUNCTION 2
Dbt 5 [Disabied =
OPERATIONS
RESULT Object 7 |Disabled =l
Object 8 | Disabled =l

0K I Cancel | Drefault |t Help

Figure 9 Call Page 2

» CALL — Object 1: (LF) (1 bit) Data Entry 2

Operations

» OPERATION 1: NOT operation over the Data Entry 2 provided by
the RESET Sensor (when sending a bit “1"). It is stored in the variable
bl

» OPERATION 2: Conversion of 1-bit variable bl in 1-byte data
type, which is stored in variable n3.

» OPERATION 3: Multiply variable n3 by variable n1, which is modified
by FUNCTION 1.
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|
SENERAL DPERATIONS
«OUTPUTS>>
QUTPUT 1
QUTRUT 2 OPERATION 1: [Enabled =l
OUTPUT 3
OUTPUT 4 - Type ILoglc [bit] j
<<INPUTS>>
<<LOGICAL FUMCTIONS»> - Opsration ot =l
FUNCTION 1
CALL Walue 1 |[1 bit] D ata Entry 2 d
OPERATIONS - Operation Result
RESULT [b1 =
FUNCTION 2
CALL OPERATION 2 |Enabled =l
RESULT - Tupe ICnnvelsinn [1bipte] j
- Operation IW bit -> 1 byte d
Value 1: [ =l
- Operation Result |n3 j
OPERATION 3 |Enabled =l
- Tupe IAritmehc [1byte] j
- Dperation [MuLTIPLY =l
Walue 1: |n1 j
Walue 2: |n3 j
- Operation Result In1 j
OPERATION 4 |Disabled =l
oK | Cancel | Default |t Help
Figure 10 Operations Page 2
Result
x
GEMERAL RESULT
<<OUTPUTS >
OUTPUTA
OUTPUT 2 TYPE: |1 tyte =l
-OUTPUT 3 VALUE
OUTFUT 4 Jn1 =]
<<INPUTS>» b
+<LOGICAL FUNCTIONS s> SIERIEIE IWhenever funchion is executed j
FUNCTION 1
CALL RESTRICTION: o restriction |
OFERATIONS
DELAY: =
RESULT (401 20 o =
FUNCTION 2
CALL INTERNAL LINKS: Jno |
OFERATIONS
LT
OK I Cancel | Drefault Inf Help

Figure 11 Result Page 2
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» TYPE of the output data: 1 byte.
> VALUE, variable to send: n1

» SENDING, allows specifying when the value is sent: Whenever the
function is executed.

» RESTRICTION, allows setting the restrictions in sending: No
restriction.

> DELAY: 10 tenths of a second.

» INTERNAL LINKS: No.
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2.3.3. TOPOLOGY

Next, the ETS Topology window of the programmed performance is shown:

B Topology in COUNIER

3 Lieogh [cle [wir [u[osates  [eriomy |
= R 1Lz o Tee Cuarent Tene ibte © woT Low
= B 11 weuicanions il ome Cuet Dats e € - W T Low
i ﬁ HIRE G (2 seenes O ey ehiect used by devicr 1t © T Low
B 112 ACTrsoR LARIIC s Tenpestue irternal sensor vahae 2ote € R T Lot
EEM Temer (Chareed 1) Linknd to Tmer Pages e C T Low
s Tower (Charvel 2) Lnked ta Troar Pagte e C T Lomi
e Tmer (Thamra3) Linked to Timer Fages = C T Low
7 T (charesl 5 Linked to Trter Fages e T Low
EEls  (Home; Box L] Light Onioft D sCry L i C T Low
Kt0 (o Bux 2] Biary Control L b gerec control afofz L Low
EEILM  Touch Block L=Touch Dasabled; O=Touch Free e € W Low

Figure 12 View of the communication objects of the device 1.1.1 InZennio Z38

B Topology in COUNTER
i:3 Hane 4 W
=] u 1 ZENNID [E: 1) (1] ShOFF N0, (DmCipuers Rsday; 1meChrsan) oo 1 4 w Liws
= B 1.1 aeucaions iz LGk 1 I ot - owW - Low
':ﬂ'-’-lwm“' i3 ()0 b ¥ ang e C w Low
" () Fundtion | RESRAT (1 PUNCTION 1 Ry £ iyte C R - T Lows
o S 0 Eiyta) eok LU
140 [LF] Function 2 RESULT (1 Byte) FUNCTION 2 Rt LE] IBte C R T Low
o
149 Reset0 kL Racavery->5 o ) c - T Lows
=} ohkage Sande of be
50 meser] Volage Recovery: xSendng of | b c T Low

Figure 13 View of the communication objects of the device 1.1.2 ACTinBOX Classic

DEVICE INDIVIDUAL ADDRESS

InZennio Z38 1.1.1

ACTin BOX Classic 1.1.2

ZENNiO AVANCE Y TECNOLOGIA WWW.zennio.com

13



2.3.4. GROUP ADDRESSES

ADDSRES NAME OBiEC DEVICE DESCRIPTION

8 1.1.1 _
It increases the counter

112 value in one each time a
o bit “1” is detected by the
sensor 1.

0/0/1 INCREASE COUNTER 0

102 1.1.2

10 1.1.1 It resets the counter
each time a bit “1” is
detected by the sensor
2.

0/0/2 RESET COUNTER
103 1.1.2

139 1.1.2

It sends a telegram to
0/0/3 COUNTER RESULT the bus with the counter
140 1.1.2 value when it changes.

B Group Addresses in COUNTER
& Mangrowes
= omam

= B 0 INTEREDIATE

|ad: [Home: B 1] Light OnJOHY - Deff; 1m0n 1.1.1 InZenein 738 5 5 T rerio I35 InZenren 738 3.7 1 Low ot
G [0 ] CRPOFF - N0, (D=Cmens Rislay; 1=Chose) L1 ACTROON CLASSIC 5 € - W - - ACTROORCLASSIC ACTRDON CLASHC D1 1BR Lew L
(o 102! [LF] (1 b) Data Entry | - Bnary Data Entre (1) 0.0.2 ACTREOKCLASSIC 5 < w ACTREOKCLASSIC ACTRBOH CLASEICIL 1BR  Low ot
B 2 hESET CounTER

&l 3 coumen pesLLY

Figure 14 Group Address 1. Increase Counter

B Group Addresses in COUNTER
& Mangroues:
B omam

= B 0 INTERMEDIATE
B 1 mcRIASE CounTR

a0 10: [Horre; B 2] By Cordrcd - § b greeric cemdred 1.1.1 Ioewies P55 s 3 g Werrio IE TnZerwsn 738 3.7 1bE Low amne
[ 102: [LF] (1 bit) st Kty 2 - Wnary Dasta Doy (0Y2) 1.2 ACTRBON CLASSIC 5 € - W - - ACTRBOXCLASSIC ACTIRDON CLASSIC 3.1 1Bk Low o

&l 3 couter ks

Figure 15 Group Address 2. Reset Counter

B Group Addresses in COUNTER =0.x
& Mangroues: Ot [stdeg [acxpu[c e [w] Erogram st | Prin
B omam 4 139: [LF] Fusetion § RESULT {1 brpte) - FURCTEON § Rt 1.1.2 ACTeBOK CLASSIE 5 con g ACTeBON CLASSIC  ACTHBCD CLASEIC3A 1Byple  Low [
B 0 INTERMEDIATE [ 140: [LF) Function 2 RESULT {1 bipte) - FUNCTEON 2 Resudk 1.1.2 ACTREBOK CLASSIC 5 R - T - ACTRBONCLASSIC ACTRDONM CLASSIC D1 LBybe  Low oo
B 1 mecREASE COUNTER
B 2RESET COUNTER
a
Figure 16 Group Address 3.Counter Result
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3. APPLICATION RESULT

The application result is a counter useful for implementing more complex
functionalities or for putting into practice certain events.

An application example is the quantification of power consumption (KWh) or water
(m®) per building or house. This application could be implemented installing a KNX
installation with counters capable of emitting a small electric signal every time the
consumption, measured by the counter itself, is increased in a prederterminated unit.
For this, using a 2-byte counter is very useful as it allows counting to 65535 events or
pulses.

Within the download file, there is another file with .TRX extension which
corresponds with the bus reading for the explained example. This file simulates a
series of events in the sensor input that allows understand the behavior of the counter
implemented in this document. For looking at the mentioned file, open the groups
monitor in ETS (jError! No se encuentra el origen de la referencia.), and then,
proceed to charge the telegrams from a file (Figure 18).

[=rme@

Figure 17 Groups Monitor Icon

L=
.|l|{3|| Ii-"|g|ﬂ| |@|| Muode: [Giroup project monitor | Giroup: [ J Read | Read/wiite | V¥ AutoSerol
#_Iﬂ'\e | Setvice | [ I P.l Sro.addr | Source | Dest.addr | Destination I R‘l CPT | Type | Data
abir (x|
Busearen: | 1. Pioyecta ETS = o E
CONTADOR. krx
Mambre: | Abrir
Tipe: | Telegram Recorder *1ix) 7| Cancelar

Figure 18 Charging telegrams from file
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4. NOTES

In the following lines, there is a series of notes that allows the domotic systems
integrator to deeply understand the operation of the device ACTinBOX Classic.

»

The logical functions modules belonging to Zennio devices are independent of
the physical inputs and outputs of the devices, being capable of operating only
with the telegrams received in the bus from other devices.

The direct operation with the inputs and outputs of the actuator itself is carried
out by means of internal links (virtual group addresses) which are not
transmitted to the bus, avoiding the actuator overload.

The internal variables (b, n, X) are memory spaces where it is possible to save
values in different formats (See Annex |. Memory Values Format).

The internal variables (b, n, x) are the same within the same functions. In other
words, the variable nl of Functionl is the same variable n1 of Function 2. This
way, it is possible to use a value calculated within a function in other functions.

The internal variables (b, n, x) remain in the device memory after KNX bus
voltage drops or the voluntary disconnection of the device.

The call values in a function do not have necessarily to act as elements within
an operation of the function. In this case, they act only as triggers of the
function.
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5. ANNEX |. MEMORY VALUES FORMAT

VALUE

FORMAT

CALL

1BIT

1BYTE

2 BYTES

OPERATIONS

1BIT

1BYTE

2 -BYTE UNSIGNED INTEGER

2-BYTE FLOAT

RESULT

1BIT

1BYTE

2-BYTE UNSIGNED INTEGER

2-BYTE FLOAT
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