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1. INTRODUCTION

The purpose of this document is to make easier the integration of external systems
in KNX, more specifically devices with port RS232 as interface.

This integration is based in the special device:
.7 SKX Open. Interface bus KNX to RS232

This manual is an example of project where SKX Open is used to control the
“Panasonic Projector RS232C” and the motor controller for it.
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2. INSTALLATION

The no KNX devices that are desired to be controlled with KNX installation are the
following ones:

.Y Panasonic projector RS232C
.Y Motor Controller for the projector

As these devices are controlled by RS232 but not KNX, this document provides a
solution in order to integrate them in an installation based on the domotic standard
KNX.

For this, it is necessary to add one more device for each external device to be
controlled: Zennio SKX Linker with the application program SKX Open. This device
receives values through 1 bit-typed communication objects from the KNX Bus and
transmits the corresponding frames to the RS232 interface, and the opposite, as it
allows bidirectional communication.

In the following diagram, the physical connection of the devices involved in the
installation is shown, as well as the physical network where they are placed.

.* First SKX OPEN: Panasonic Projector

External

device KNX
—
KNXBus
i RS 232
P;:;?:ggf SKX Linker ¢—— | KNX Installation

.Y Second SKX OPEN: Motor controller for the Projector

External
device KNX
————p
KNXBus
RS 232
l;/(l)cr)ttohrecgpotjglgr SKX Linker l—P»| KNX Installation
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2.1. INSTALLATION PERFORMANCE

This project will serve as an example of controlling a projector and its motor
controller with a KNX installation thanks to the Zennio interface SKX Linker with the
application program SKX Open.

The example does not try to control every single function of the projector, but the
ON and OFF functions, being the configuration of the rest of them very similar.

The projector works as follows:

When an ON order is sent through the KNX Bus, the projector must be turned
on and the motor controller must start running in order to show the projector
screen. When the projector receives this order, it sends its state to the RS232
port and the SKX Open must recognize the frame so that it can be shown, for
example, in Z38i.

When an OFF order is sent through the KNX Bus, the projector must be turned
off and the motor controller must start running in order to hide the projector
screen. When the projector receives this order, it sends its state to the RS232
port and the SKX Open must recognize the frame so that it can be shown, for
example, in Z38i.

In this example we use the Zennio devices listed below:
2 SKX Linker with the application program SKX Open: Interface KNX &RS232

Z38i touch panel: Order sending and projector state indicator.

2.2. COMMUNICATION PARAMETERS

Before the integration, we need the communication parameters of the external
devices in order to configurate the SKX Open to send and receive the right
hexadecimal frames through the serial port.

PANASONIC PROJECTOR

The communication parameters are not always found next to the hexadecimal
command specifications in the device manual.

In this case, for example, this information is in the projector manual as follows:
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Communication conditions (factory setting)

Signal level RS5-232C-compliant
Synchronization method Start-stop synchronization
Baud rate 9,600 bps

Parity None

Character length 8 bits

Stop bit 1 bit

X parameter None

S parameter None

Figure 1. Communication parameters of Panasonic Projector

PROJECTOR MOTOR CONTROLLER

The communication parameters of the projector motor controller are:

DETAILS

Band rate: 9600
Stop bit: 1
Parity: None

Databits: 8

Figure 2: Communication parameters of the Projector Motor Controller

2.3. HEXADECIMAL CODES

If we have to control an external device trough a RS232 connection with SKX
Open, we need to know the frames that the device sends and receives for the
desired function. These frames are set as parameters in SKX Open, which must fulfill
the following requirements:

- The characters we input in the frame fields in SKX Open must correspond with
hexadecimal values (0-9, A-F)

- Maximum length of the received and sent frame is 10 bytes.

PANASONIC PROJECTOR

In the manual of the Panasonic projector, we can find the control frames that must
be sent to the serial port to perform the several functions. These frames are given in
ASCII and hexadecimal format, which is the needed format for SKX Open.

Thus, the required frames in our project are.

> Power ON

Power ON (Lamp ON)

Hexadecimal | 02h 41h 44h 5Ah 5Ah 3Bh 50h 4Fh 4Eh
Character | A D Z Z ; P 0 N

03h

Figure 3: Power ON frame
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- Response (Callback)

Response (Callback)

In the period when the command can be accepted

Hexadecimal 02h 50h 4Fh 4Eh 03h
Character P 0 N

Figure 4. Response frame

-2 Power OFF

Hexadecimal | 02h 41h 44h 5Ah 5Ah 3Bh 50h 4Fh 46h 03h
Character A D zZ Z ; P 0] F

Figure 5: Power OFF frame

- Response (Callback)

B Response (Callback)
In the period when the command can be accepted
Hexadecimal | 02h 50h 4Fh 46h 03h

Character P O F

Figure 6: Response frame
PROJECTOR MOTOR CONTROLLER

In the manual of the motor controller for the projector we can only find the control
frames in ASCII format:

PROTOCOL

ASCI

fa in, = Device IN

fa out, = Device OUT
fa stop, = Device STOP

Figure 7: Motor Controller Protocol

Since the SKX Open recognizes frames that are configured in its parameters as
hexadecimal characters, those frames must be translated from ASCII to hexadecimal
format:

> Device IN
“fain,” => 66h; 61h; 20h; 69h; 6Eh; 2Ch
.Y Device OUT

“fa out,” => 66h; 61h; 20h; 6Fh; 75h; 74h; 2Ch
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3. ETS CONFIGURATION

3.1. PARAMETERIZATION

In the following sections the necessary parameters to configure the KNX devices
are detailed.

3.1.1. Z381 TOUCH PANEL

The Z38i configuration is very simple, since the only parameters we need are the 1
bit-typed communication objects for turning ON/OFF the projector and showing its
state. We just need to enable one box in Home page as a Binary Control with two
buttons (ON and OFF buttons) and the associated indicator.

il B
#7111 InZennio 738 . [ = ]
23
<<GENERAL>> - HOME
C(PAGES»>
- HOME - il
- COMFIGURATION B Binary Conlrol -
<<IMPUTS> > -
- Mame OMADFF Cine
- Button 1 Always Enabled
Short Press [U v] r
Long Press [ Mo Action v]
lean
[zee Controls list] [[1 - Off v]
- Button 2 [Yes [two buttons) v]
Short Press ['I v]
Long Press [ Mo Action v]
leon
[see Controls list] [[2] -On ']
- Indicator [object & screen) [DN / OFF v]
BOX 2 (Mo Action -
[ ok ] [ Cancel ] [ Default Info

Figure 8: Parameters in Z38i

3.1.2. SKX OPEN: PANASONIC PROJECTOR

Next, we parameterize the SKX Open device that allows the communication
between KNX and the Panasonic Projector.

MAIN SETUP

First of all, the communication parameters must be configured in SKX Open
according to the Panasonic projector specifications:

Y Velocity: 9600 bauds

.* Parity: No parity

> Time between frames to be sent: 1
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. Reception complete mode: Timeout (the projector does not use an end of

frame byte).

2 Timeout: 5

T71.1.2 SKX Open

bl it Setup Main Setup

Parameter groups

Group 1 Yelocity
[baud] (3600 [ae]
Parity | Mo parity [v]
Time between frames to be sent 1 =]
[x0.7 zec] [E3]
Fieception complete mode Timeaut [v]
Tirne out 5 (]
[mzec] [E3]

I l [ Cancel ] [ Default ]

Figure 9: SKX Open for Projector — Main Setup

Important: We must bear in mind the external device specifications relative to the
RS232 communication. For example, the Timeout must be a value up to the time
between frames that the external device sets in sending. Otherwise, the frames would
not be recognized by the SKX Open.

PARAMETER GROUPS

In the tab Parameter Groups the necessary communication object groups are
enabled (there are 12 communication objects in each group). As we just need 4
communication objects to control the ON/OFF of the projector and its ON/OFF states,

we just enable one group:
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7 1.1.2 5KX Open e

b ain Setup Palamelehgmups

Parameter aroups
Group 1

Group 1 lYes - I

Group 2 INo 'I

Group 3 lNo 'I

Group 4 lNo 'I

[ QK H Cancel H Default I It

Figure 10: SKX Open for Projector — Parameter Groups

Once the group is enabled, in the Group 1 tab we can parameterized the frames
associated to any communication object in order to send and receive both orders ON
and OFF.

As it was explained before, the control frames for the projector are in its
specifications manual with the format: 02h; 41h; 44h; 5Ah... We need to translate the
frame to the SKX Open parameters format so that it recognizes the frames. The format
is two hexadecimal characters for each frame byte, which results in:

>4 02h; 41h; 44h; 5Ah; 5Ah; 3Bh; 50h; 4Fh; 4Eh; 03h => 0241445A5A3B504F4E03

In some devices the control frames in the specifications manual have another
format, but the translation to SKX Open format is the same:

-7 0x02h; 0x41h; 0x44h; Ox5Ah ... 0x03h => 0241445A5A3B504F4E03
This way, the SKX Open parameterization regarding the frames is:

¥ Object 0: (OFF Sending)

e Control mode: Send frame if object is 0
e Frame to send: 0241445A5A3B504F4603

Y Object 1: (OFF Status Reception)

o Control mode: Object is 0 if frame fits
e Received frame: 02504F4603

- Object 2 : (ON Sending)

e Control mode: Send frame if object is 1
e Frameto send: 0241445A5A3B504F4E03
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- Object 3 : (ON Status Reception)

e Control mode: Object is 1 if frame fits

¢ Received frame: 02504F4E03

B 7 1.1.2 SKX Open I} @‘
Main Setup Group 1
Parameter groups
Giroup 1 Nates for frames: -
- Al must be in capitals
- Chars must be between 0-9 and A-F
- There will be 10 bytes at most
- The number of chars must be even
Object 0:
Control mode Send frame if object iz 0 - B
Frame to send 0241 44545A3RR04F4E03
Object 1:
Contral mode Obiject is O if frame fits -
Recieved frame 02504F4603
Obiject 2
Control mode Send frame if object iz 1 -
Frame to send 024144545438 504F4E03
Obiject 3:
Control mode Obiject is 1 if frame: fitz -
Recieved frame O2504F4E03
Obiject 4: -
[ 0k ] [ Cancel ] [ Default ] Info

Figure 11: SKX Open for projector — Group 1

3.1.3. SKX OPEN: MOTOR CONTROLLER FOR THE

PROJECTOR

We need to configure the SKX Open parameters to carry out the communication
between KNX bus and the motor controller of the projector.

MAIN SETUP

First of all, the communication parameters must be configured in SKX Open
according to the specifications of the motor controller for the projector:

Y Velocity: 9600 bauds

¢ Parity: No parity

of frame byte).

- Time out: 5
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- Time between frames to be sent: 1

- Reception complete mode: Timeout (the motor controller does not use an end

WWW.Zennio.com




~71.1.3 SKX Open

Main Setup Main Setup

Parameter groups

Group 1 Yelocity
[baud] 3600 [v]
Parity | Mo parity M
Time between frames to be sent 1 (=]
[0.1 zec] [E3]
Fieception complete mode Timeout M
Time out 5 B

[mzec]

[ Ok, H Cancel H D efault ] Infa

Figure 12: SKX Open for the motor controller — Main Setup.

Important: We must bear in mind the external device specifications relative to the
RS232 communication. For example, the Timeout must be a value up to the time
between frames that the external device sets in sending. Otherwise, the frames would
not be recognized by the SKX Open.

PARAMETER GROUPS

In this case, we just need 2 communication objects:

- One for showing the screen when the projector is turned on.
»? One for hiding the screen when the projector is turned off.

Thus, we just enable one group of communication objects, since each of them
contains 12 communication objects.

113 5KX Open N =X

Parameter groups

Main Setup

Parameter groups

Group 1

Group | [ies -

Graup 2 [Na -
Graup 3 [Na -
Group 4 [Nu ']

[ ok J[ cacel | [ Defaut ][ rio

Figure 13. SKX Open for the motor controller — Parameter Groups
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Once the group is enabled, in the Group 1 tab we can parameterize the frames
associated to any communication object in order to send and receive both orders, ON
and OFF.

The control frames for the motor controller in its specifications manual have ASCII
format. The translation to the right format for SKX Open (two hexadecimal characters
for each frame byte) must be done before the parameterization.

Example: ASCII to SKX OPEN Conversion of the frame to show the screen.

ASCII Code Hexadecimal Code

fa out, 66h; 61h; 20h; 6Fh; 75h; 74h; 2Ch 6661206F75742C

This way, the SKX Open parameterization regarding the frames is:

.*  Object 0: (OFF Sending)
o Control mode: Send frame if object is 0
e Frameto send: 666120696E2C

- Object 1 (ON Sending)

e Control mode: Send frame if object is 1
e Frame to send: 6661206F75742C

57 1.1.3 SKX Open =5
Main Setup Group 1 I}
Parameter groups
Graup 1 Motes for frames: ol
- All st be in capitalz
- Chars must be between 0-9 and A-F
- There will be 10 bytes at maost
- The number of chars must be even 1
Object 0:
Control mode Send frame if object is 0 -
Frame to send BEE120696E2C
Object 1;
Control mode Send frame if object iz 1 -
Frame to send BE6E1206F 757420
Object 2
Control mode [Don't use V]
Object 3 =il

[ ()4 ][ Cancel H Diefault ] Info

Figure 14: SKX Open for the motor controller — Group 1
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3.2. TOPOLOGY
The topology of the programming in the ETS for this project will result in:

Bl OPENM with Panascnic Projector 1.0
4 [ 1 Room
4 11Reoml - Projectorl
@] 111 InZennic Z38i
i@ ] 11.2 Projecter - SKX Open
f ﬂ 1.1.3 Motor Contreller - SKX Open

Figure 15: Topology

DEVICE PHYSICAL DEVICE

InZennio Z38i 1.1.1

SKX Open: Projector 1.1.2

SKX Open: Motor controller 1.1.3

Mumber Mame Grou... Length C | R |Vw T U DataType Priority

D;’]l& b) [Home Box 1] Binary Indicator 0/0/2 1 bit c - W T U Low
e b) [Home; Box 1] Binary Control 0/0/1 1 bit C T - Low
EE.’IS a) [General] Touch Block 1 bit C w Low
e a) [General] Display Lighting 1 bit c - w - Low
3 a) [General] Temperature 2 Byte C R T Low
EE.’IZ 3) [General] Scenes 1 Byte C - T Low
I:E-’]l a) [General] Date 3 Byte C WwWT Low
o a) [General] Time 3 Byte C WwWT Low

Figure 16: Communication objects of Z38i

[l OPEM with Panasonic Projector 1.0 MNum... Mame Grou... Desc.. Len.. C R W T U Da. Priority
4 [ 1 Room o Objectd 0/0/1 1 bit c- wWT - Low
4-[E] 11Room1 - Projector 1 1 Object1 0/0/2 1 bit c - W T Low
1@ 111 InZennic Z38 02 Object 2 0/0/1 1 bit c W T Law
[ExE Object 3 0/0/2 1 bit c - wWT Low
[3 ﬂ 1.1.3 Motor Centroller - SKX Open 43 Error 0/1/0 1 bit CR T Low
[4s Error: Mot hexadecimal 0/1/1 1 bit C R T Low
50 Error: Lower case 0/1/2 1 bit C R T Low
51 Error: Jdd length 0/1/3 1 bit CR T Low
E[Z]SE Error: In current frame /174 1 hit C R T Low
52 Error: Reception 0/1/5 1 bit CR T Low
[En Error: Too long 0/1/8 1 bit CR T Low

Figure 17: Communication objects of SKX Open for the projector

[EEE OPEN with Pznasonic Projector 1.0 Mum...  Mame Grou... Desc.. Llen.. C R W T U Da. Priority
4 [ 1 Room o Object 0 0/0/1 1bit € W T - Low
4[] 11 Reom1 - Projectorl 1 Object1 0/0/1 1 bit cC- w71 - Low
[ E‘:l 111 InZennio Z38i 148 Error 0177 1 bit R - T - Low
[ E‘:l 1.1.2 Projector - SKX Open [4a Error: Not hexadecimal 01/8 1 bit [ T Low
3 E‘:l 1.1.3 Motor Controller - SKiX Open | [R50 Errar: Lower case 0/1/4 1 bit C R T Low
EE-’]Sl Errcr: Odd length /1710 1 bit T R T Low
EE-’]SE Error: In current frame 01711 1 bit T R T Low
D:]SB Errcr: Reception 0/1/12 1 kit C R T Low
EE-’]54 Errcr: Too long 0/1/13 1 kit C R T Low

Figure 18: Communication objects of SKX Open for the motor controller
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3.3.

GROUP ADDRESSES

The group addresses created for this application are listed in the table below, as
well as the associated communication objects and a brief description for each of

them:
6 1.1.1
2 1.1.2
Cinema It turns on the projector and shows
0/071 ON/OFF 0 112 the screen with the motor controller
1 1.1.3
0 1.1.3
18 1.1.1
0/0/2 grolector 3 1.1.2 It shows the state of the projector
tate
1 1.1.2
0/1/0 Open 1.1.2: 48 1.1.2 Error in projector transmission
Error
o/1/7 Open 1.1.3: 48 1.1.3 Error in motor controller transmission
Error
0/1/1 - 0/1/2 - | Open XXX | 49-50- | 1.1.2-1.1.3 | Kind of error
0/1/3 -0/1/4 - | Error: XXX 51-52-
0/1/5 -0/1/6 - 53 -54
0/1/8 -0/1/9 -
0/1/10 -0/1/11
-0/1/12 -0/1/13

In the following figures the associations of the communication objects

group addresses are shown:

Maingroups
4 ORocoml
Pl 0 Projector 1

inemz ON / OFF;

2 Pr;j‘gétél.'“SEatLi:
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Object

B}-’]U: Ohbject 0 -
F0: Cbject 0 -

FEL: Object 1 -

2 Object 2 -

[F46: b) [Home: Box1] Binary Control - 1 bit generic contrel

and the
Device Len..  Sendin
1.1.2 Projecter - SKX Open 1 bit 5
11.3 Moter Controller - SKX.. 1 bit S
1.1.3 Motor Controller - 5K, 1 bit 5
1.1.2 Projector - SKX Open 1 bit )
1.1.1 InZennic 738 1 bit s

Figure 19: Group Address 0/0/1: Cinema ON / OFF
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Maingroups
0Room 1
4 0 Projectorl
i a OM / OFF

Object
1: Object 1 -
[53: Object 3 -

13: b} [Home; Box 1] Binary Indicator - 1 bit generic indicator
& Y E

Device Len.
11.2 Projector - SKX Open 1 bit
11.2 Projector - SKX Open 1 bit
111 InZennio Z38i 1 bit

Figure 20: Group Address 0/0/2: Projector State

Maingroups
a 0 Room 1
[ 0 Projector 1

00Openll.2:
10penll.z:
20penll.2:
30penll.z:
4 Openll.2:
50penll.2:
6 Openll1.2:
7 Openlls:
8 Openllz:

Error

Error: Mot hexadecimal
Error: Lower case
Error: Odd length
Error: In current frame
Error: Reception

Error: Too long

Error

Error: Mot hexadecimal

9 Open 1.1.3: Error: Lower case

10 Open1.1.3: Errer: Odd length

11 Open1.1.3: Errer: In current frame
12 Open 1.1.3: Error: Reception

13 Open1.1.3: Errer: Too long

Figure 21: Group Address 0/1:
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Mame
Openll.2:
Openll.2:
Openll.2:
Openll.2:
Openll1.2:
Openll.2:
Cpenll.2:
COpenll.3:
Cpenl11.3:
Openl11.3:
Openl11.3:
Openl11.3:
Openl1l1.3:
Openl11.3:

Address
Bo
&1

2

Errcr
Error:
Errar
Error
Error:
Error
Error:
Error
Error:
Errar
Error:
Errar

: Mot hexadecimal
: Lower case

: Odd length

:In current frame
: Reception

: Too long

: Mot hexadecimal
: Lower case
: Odd length
:In current frame

Error: Reception
Error: Toc long

Projector and Motor Error
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