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Weinzierl Engineering GmbH

= Founded 2001

= Burgkirchen / Alz
« South East of Germany

= System solutions for KNX

« KNX Stacks & Modules

« KNX Development Tools
= Testing »

* KNX accredited Test Lab ‘ .
= Production ®

«  KNX Devices ¢

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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KNX RF History

= Since 2002
*  Medium RF specified
* Mainly for Easy Mode, no ETS
* Only a few manufacturers
= Since 2014
» For System Mode
* Now in-line with TP & IP
* Fully integrated in ETS
= Since 2017
« KNX Security
« Growing number of products

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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Application Area

=  KNX wireless devices
* Sensors
* Actuators
* Remote control

= RF-only Installations
* Renovation market

= Hierarchical Installations
* RF combined with TP and IP
* Inone ETS project

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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KNX Radio Frequency - RF

= Short range device
* |ISM Band 868 MHz
*  FSK Modulation

= Good range within buildings sow  covxowe »
* Very reliable 20 k2
> NoMesh required VT MY LU TR T AN Tr S IATASAY,
:Retransmiters possile e B
= No dedicated KNX transceiver e }HH U \}H \;'H U UI H;’ U \‘ VU‘UU ;' lu”\ ”U’ U
required o
CF 868.3 MHz 200.0 ps/

= Low cost production

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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Frame format KNX RF ready

CR SA DA L TPCI APCI Data
Preheader Block 1 CRC Block 2 CRC CRC Postamble

IEC870-5-2 (FT3)
= KNX Data in FT3 block format

* Preheader 176 chips

* First block 10 bytes (fixed length), RF specific (SN / DoA)
* Further blocks 16 bytes (variable length), KNX telegram

« Last block 1 to 16 bytes

« CRC 2 bytes CRC after each block

« Postamble 2 to 8 chips, end of frame

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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Addressing Modes

= Destination Address on KNX TP

Destination Address |Addressing Mode
1A DAF =0 Individual Address
GA DAF =1 Group Address
GA = 0x0000 DAF=1 Broadcast

= Destination Address on KNX RF

Block 1 Block 2, Dest. Address |Addressing Mode

SN GA DAF =1 Ext. Group Address (PB Mode)
DoA GA DAF =1 Group Address

DoA 1A DAF=0 Individual Address

DoA GA=0x0000 DAF=1 Broadcast

SN GA = 0x0000 [DAF=1 System Broadcast

Smart home and building solutions.

Join us

Global. Secure. Connected.
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ETS & RF
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= What's new
* Lines for RF
 Domain addresses

* Connection via
USB / RF Interface

« RF /TP Coupler

=  What's unchanged
* Group Objects
* Group Addresses
« Parameters
» Download

Smart home and building solutions.

Global. Secure. Connected.

Channel A Input 1

53] 11: Input AT: Quiput a - Switch

53] 12: Input Al: Qutput b - Switch
4 [l Channel At Input 2

52| 21: Input A2: Qutput a - Switch
4 [ Channel B: Input 1

53| 31: Input B1: Dimming on/off -...

53] 32: Input B 1: Dimming relative...

S

110 Channel B: Input 2
57| 41: Input B2: Dimming on/off -...

52| 42: Input B2: Dimming relative...

<

KNX-USB Interfac... =«

ETS5™ - Demo KNX RF - O X
Edit Workplace Commissioning Diagnostics Apps Window ~ 9
€ Close Project Undo Redo | (=% Reports Workplace * Catalogs M| Diagnostics
=i Properties >
= Add Devices | * 3 Del - o
> l—_v| @
[EE] Topology - Desc  Settings Comments  Information
[55 Dynamic Folders Name
4 [ 1 Newarea RF Line
4 | 1.1 First floor Address
4] 1.1.0 KNX Line Coupler 650 1, 33
4 [E 1.2 Second floar Description
4[] 1.2.0 KNX Line Coupler 650 RF Line
4 | 13 RF Line
13.0 KNX RE/TP Coupler 672
4 4 131 KNX PushButton 440 Status
Editing =

Megs
RF
Domain Address

Generate new

DOFA:3ACF3CCE
Bus Connection

None

A Find and Replace

Workspaces
@ Todo ltems
Pending Operations
Devices Parameter Undo History

13 RF Line Las used v
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ETS — Group Objects & Parameters

= Group Objects
« Linked via group addresses
« Configured by flags

ETSS™ - Demo KNXRF

elete W Download | * Help Highlight Changes Default Parameters  Grant Customer Access f

" 1.3.1 KNX PushButton 440 > Description

4 |5 1.1 First floor

General settings KNX PushButton 440 WEINZIERL
[ | m 47 1.1.0 KNX Line Coupler 650 EELECEEEE Button with 4 channels ="l
ara e e rS “ [ 1.25ecand floor +

4 12.0 KNX Line Coupler 650
P
4 | 13 RF Line +  Channel A: Input 2

channels.
) 1 1:3.0 KNX RE/TP Coupler 672 Channel B: Input 1 The KNX PushButton 440 is & button with 4 channels to control lights, shutter
« {17 13.1 KNX PushButton 440 etc

The KNX PushButton 440 is 2 compact button with

4[] Channel A: Input 1 4 Channel 3: Input 2
2] 11: Input A1: Output a - Switch

- Set in parameter dialog

put A2: Output a - Switch

= Download e

4 [ Channel B:Input 2

Wiring scheme: !

ming relative..

82| 41: Input B2: Dimming on/off -...

* Via KNX network
* Via USB / RF Interface

* Via TP and RF / TP Coupler
* Local USB connection L=

Smart home and building solutions. Join us

Global. Secure. Connected.

www.Kknx.org




R WEINZIERL

ﬁ

Topology: RF-only Installation

= Minimal RF Setup
- KNX RF Devices ((( DVC 1
- 2..255

«  KNX Interface to PC
- USB, optional
- For commissioning only

(((. DVC 255

DvC KNX RF Device

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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Topology: TP line + RF line

Line 1 Line 2 o
<
RF /TP -))) (((- DVC 1
PS/Ch —
+— DVC1 |
; DVC 255
+— DVC 255

DVC KNX Device

Smart home and building solutions.
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Topology: Structure in building

TP Line Coupler (LC) and RF/TP Coupler (MC)
1.5.0 2.5.0
Line 1.5 Line 2.5
’ Floor5 '
Domain A (((. @- -I r '@ .))) Domain B
1.4.0
Line 1.4 O'-I |_'O Line 2.4
LC LC
2.3.0 .
LC
2.2.0 .
Line 2.2,
@ ') Domain C
Line 2.1
Floor 1 @

Area 2

Floor 4

Line 1.3

Floor 2

Main line 1.0
Main line 2.0

Line 1.1

1.3.0
©
. 1.2.0
Line 1.2 O
LC
1.1.0
©

Area 1
1.0.0 Backbone line 0.0 200

Smart home and building solutions.

Global. Secure. Connected.
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Further aspects about KNX RF

= Semi-bidirectional devices
« For battery driven sensors
 Bidirectional for commissioning
« Unidirectional during runtime
= Segment coupler
« Extend TP line with RF/TP Coupler
= Secure Proxy

« Connect secure and unsecure segments

o

dne

Smart home and building solutions. Join us
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Mixing secure and non-secure Communication

= Security per link

= Security in sub-systems
*  KNX Secure Proxy
*  Supported by ETS

Backbone TP

E:: .,'
| J)
RF Line ) J,V- a

Q G)\
5 E 5 E RF/TP
s o E Coupler

0

-

(Domain) (
a

Smart home and building solutions.
Global. Secure. Connected.
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KNX Security

= Based on standard security
technologies
= Based on AES
« Advanced Encryption Standard
* Block length: 128 bits
+ Key length: 128 bits

= Challenge: KNX System aspects
- E.g. group addressing

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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KNX Data Security: Frame Format

CR SA DA L TPCI APCI Data Ja\

CR SA DA L TPCI APCI SCF seqno [JRECHIGEN ACH

KNX Frame with Authentication and Encryption

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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KNX Data Security: Keys & Counters

FDSK (Factory default setup key)
« Set by manufacturer, shown as QR-Code
* Reactivated after master reset

Tool key
* Replace FDSK

Group keys
*  Runtime communication

Sending counter
* One per device
« Persistency required

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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KNX Security in ETS

= Fully Integrated since ETS5
= Using camera for QR-Code

= Secure configuration

P ETS5™ - Test Project KNX_I0511_secure

Edit Workplace Commissioning Diagnostics Apps Window

] S e C u re D OWn I O ad @ Close Project Redo | (=% Reports Workplace = |2 Catalogs [P Diagnostics

+ Add s | v X Deletz: W Download |+ @ Info ) Reset Unload ¥ &3 Print £
Topolagy *  Se Addres Room Description Application Program Adr Prg Par Grp Cfg Manufacturer Order Nurr Py

[ Dynamic Folders @ss KNX 10 511 (1021) secure © © & © @ \einzierl Engineering GmbH KNX 10 5T1..KN
4 EY 1 Newares Fal AEER KNXIO 511 (102) securs = = - - - Engineering GmbH KNX 10 511K

4 1.1 New line

sl 1.1.85 KNX 10 511 (102) secure
Hlal 1.1.221 KNX 10 511 (1021) secure

Test Project KNX_IO5T1_secure Last Modified: 111
= Details Security Project Log Project Files |
Export

Export Keyring

Device Certificates

== Add D
4 Serial Number &  Factary Key (FDSK) Device
PR()FESSK),\IA N 00CSDS110511  000102030405060708090A0B0C0D0E0F 1185 KNX 10 511 {102)) secure

O0CS:FFFFEEN 00010203040506070809CA0B0CODOEDF
O0CS:FFFFEE22 00010203040506070809CA0B0CODOEDF

Smart home and building solutions.

Global. Secure. Connected.
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KNX Development

= Development solutions
for KNX manufacturers

= KNX BAOS Modules
*  KNX Stack on HW
= KNX Stack NGS
* Full integration
* Scalable
= Tools
= Services
* Development
* Test Lab

Smart home and building solutions.

Global. Secure. Connected.
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Development with BAOS solutions

= Bus Access and Object Server

= Bus Access

- Telegram level
*  Programming interface for the ETS

P

I
WEINZIERL _| ‘:% c

= QObject Server

* Object Level

@
= - Allows a fast integration of non-
2 @ KNX devices into a KNX network
: o :
. lr' = Host interface
| - Serial, USB, IP

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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KNX BAOS Modules

WEINZIERL

. Application Area

When using a module?
Low and medium quantities
Extension for existing devices

Benefits

Fast time to market

Low impact to application
Low investments
Certified system software

ETS product database
Available as generic
Individualization possible
Up to 1000 data points

& O |

Smart home and building solutions.

Global. Secure. Connected.

Join us

www.knx.org
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Access on different layers

o o=

Management Communication
Download Objects

Application Layer

Transport Layer

Network Layer

Link Layer

Physical Layer

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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Telegram Access: common EMI

= Send and receive KNX telegrams
= Access to Data Link Layer

= Message Protocol cEMI defined in KNX

= Embedded into an FT1.2 frame

KNX-Telegram (Bus, Std. Frame)

Ctrl Src hi| Srclo| Dsthi| Dstlo |AT/N/L| TPCI | APCI CS
O0xBC | Ox11 | Ox01 | Ox60 | 0x00 | OxE1l | Ox00 | Ox80 | 0x52
KNX-Telegram (cEMI)
MC AddIL | Ctrl1 Ctrl2 | Srchi| Srclo| Dsthi| Dstlo L TPCI | APCl/Data
0x29 | Ox00 | OxBC | OXEO | 0Ox11 | OxO1 | 0x60 | Ox00 | 0x01 | Ox00 | 0x80

Smart home and building solutions.

Join us

Global. Secure. Connected.

www.Kknx.org
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Application: data points

| I /A . (IR W Ol

o o=

Management Communication
Download Objects

Application Layer

Transport Layer

Network Layer

Link Layer

Physical Layer

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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BAOS Protocol: Object Server

= BAOS
* Bus Access and Object Server a =
= Abstraction I
- Separates KNX handling from client Downtad O
- Client communicates to BAOS module Application Layer
* No KNX telegrams to be handled by client Transport Layer
* BAOS data Network Layer
« Data points (group objects) T
« Parameters (ETS) .
« Server items (Module related) Physical Layer

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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Advantages of the object server

= No handling of KNX telegrams required
* No knowledge of group addresses

= The object server always keeps the current values
* Even if the application is not connected
* No group-value-read required
« Short latencies

= ETS download handled by BAOS
» Decoupling from user application

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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HW structure using BAOS RF Modules

= KNX BAOS 840
=  Power supply

. . Dev.-Board

— By application
= Module Application uC

— Microcontroller BAOST Ve

— KNX RF Transceiver v V

— Antenna output BAOS uC
= Development board 4

— Microcontroller for application RF Transceiver

— USB, virtual Comport

— Some 10s KNX RF

\ J

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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KNX BAOS Firmware

= Certified KNX Stack

= BAOS Protocol
— Bus access (telegrams)
— ODbject server (data points)

= Serial protocol ‘FT1.2’
— Universal frame format
— |EC 0870-5-1 /-2

FT1.2 Header Frame

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4

We” tr'ed 'n KNX 7]6[s[4]3[2[1]o[7[6[s4[3]21]o]7[6[5[4[3]2[1]o[7[6]5[4[3[2[1]o|7]6[5[4[3]2]1]0
— - I I Start character Length Start character
0x68 Length (bytes 4-n) (repeated) 0x68 (repeated! FT 1.2 control field
[ FT1.2 Information Frame I FT1.2End Frame

5 e n+ Byte n+2

7]6[5[4[3]2]1]0
Stop character
0x16

Smart home and building solutions.

Global. Secure. Connected.
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BAOS Protocol: Communication

= Request-response architecture
= Indications for object updates

Application Hardware

= Access to Group Objects Applcation
e GETDATAPOINTVALUE.REQ / RES A A
e SETDATAPOINTVALUE.REQ / RES
* DATAPOINTVALUE.IND Request | |Response Indication
= Access to ETS Parameter ! BAoS
* GETPARAMETERBYTE.REQ / RES BAOS ObjectServer
h
Y
Byte 0 Byte 1 BAOBSygc:md Byte 3 Byte 4 Transceiver
7]6]5[4]3]2[1]o|7]6]s][a[3]2]1]o|7]6]5]4][3]2]1]o]7]e]s[4]z]2]1]o]7][6]5]4][=]2]1]0 A
- Sub servios P pryied Fist oD
Y
BAOS protocol
?IslleT]gaﬁzhlc 7[6[5[511[336[2[1[0 rlelsBlyheg_\ZzMo 7[6[53[!:—3[;‘[12[1[0 ?\6\5Ff]gsnlzl1|0 KNX
First item data length | First item data Last item ID Last item data length | Last item data

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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BAOS Protocol: Communication

= Access to communication objects AppllEzien fens e

* GETDATAPOINTVALUE.REQ Application

 GETDATAPOINTVALUE.RES
« DATAPOINTVALUE.IND
Request Response Indication
« SETDATAPOINTVALUE.REQ BAOS
« SETDATAPOINTVALUE.RES Module

= Access to ETS parameters BAOS Object Server

* GETPARAMETERBYTE.REQ
* GETPARAMETERBYTE.RES

Smart home and building solutions.

Global. Secure. Connected.
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SW Framework & API

= Free demo code
*  Framework for KNX devices
- Handling of BAOS protocol
«  Simple demo application

= For BAOS dev. board

= Prepared for Cortex MOx
* Project for Atmel Studio
« GCC compiler

= Can be ported to any uC
 UART / Timer

Smart home and building solutions.

Global. Secure. Connected.
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Framework & API

= Change and send a data point value:

" ulnt8 t nValue = LED OFF;
" KnxBaos SendValue(l, DP _CMD SET SEND VAL, 1, &nValue);

= (Get response of data point change:

"= wvoid App HandleSetDatapointValueRes (
- uilnt8 t nStartDatapoint)

u // Implement this

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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ﬁ
Framework & API

= Get notification of data point value change: | =
| Main loop |
17
) ) | Application |
" wvoild App HandleDatapoilntValuelInd ( |+ L |
BAOS protocol client
. uint8 t nDpIld, v X
) - FT1.2 handler Timer | Timer Interrupt
™ uin t 8_t n Dp S t a t e , (K;XFI‘I .ic) (KnxTm.c) (every 1 ms)
= uint8 t n DpLengt h, S(zilsir;v;r < UARTO Interrupt
— (TxD sent one character
- u l n t 8 t * p Da t a ) i T or RxD received one character)
— | UART Hardware
= |
. // Implement this RxD ™o
[ ] } BAOS Module szi'

| Microcontroller |

v 1

| Transceiver |

Y
KNX

Smart home and building solutions. Join us
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ETS database entry

= (Generic

Device: 1.11 KNXIP BAOS 771

Commen . - -
ETS d atab aS e e ntr —— Tyraftbrsl [D:TC-I - Binary - L bit -
y I SEENEET & Description of datapeint 1 Light Living Rlpom
Detapoints L 12 10
H Datapoints 11 to 20 Type of dstapoint 2 (0T 03 - Dim up/sin - 4 bis -]

for a quick start
RO Description of ciatapeint 2 Dimmer Living Reom
Datapoints 41 to 50 Ty darad 07708 - Flost value - 2 yes -|

- Datapoints 51 to 60
- D C A fO rim p o) rt / ex p 0) rt R R -
Datapoints 71 to 80 -
R Type of datapoint 4 [D,—T - Unknown - 1byte -
Datapaints 91 to 100 Description of datapoint 4 Value
Datapoints 101 to 120
Datapaints 111 2120 Type of datapoint 5 [D\saa,ad -
Datapoints 121 ta 130
Detapoints 131 o 140 Description of datapsint 5
Gatapoints 141 to 150 Type of datepoint 6 [pisavied -
Datapaints 151 to 160
Datapoints 161 to 170 Description of dlatapoint 6
Datapoints 171 to 180
Detapoints 161 to 190 Type of datapoint 7 [D\saz,ad -
Caifps el 21 ~| Description of datapsint 7
Device yects | Prameters | Commissianing

= Individual ETS database entries
« By the manufacturer using KNX MT
* As service from Weinzierl Engineering

Smart home and building solutions.

Global. Secure. Connected.
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Net‘n Node

= Busmonitor program
*  Free edition
C
= Multiple port architecture net n nOde
e USB, IP, Serial
= For all KNX media

- TP,RF, IP éu: _— - S—
= For BAOS Protocol
« BAOS view |

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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KNX BAOS solutions for RF

= KNX BAOS Module 840 RF
* Host interface with serial FT1.2

 To extend embedded devices
with KNX RF

= KNX USB Stick 340 RF
« USB Stick for ETS
* Host interface with USB HID
« Support of KNX BAOS Protocol

* As external KNX RF stack for
devices with OS like Linux

Join us

Smart home and building solutions.
www.Kknx.org

Global. Secure. Connected.
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KNX Stack NGS: Application Area

= For KNX end devices
= When using a stack?
High volumes ,;/////////:,/,7,,,””/////”/“ i

Many device types //// [////ﬂ//,,, ke ",, : .
,,,,,, // "/‘/‘f} ml S~
Dy

= Benefits il

High flexibility // W | W [ “J ']

f "‘ .
I‘u‘.
i

ko
Il

{

Low cost production L
= Take into account
High investment, also in the team
For skilled developers [@] [] E’ [ﬁ ’ []

KNX

Smart home and building solutions.
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KNX Stack Implementation NGS

= Professional solution
for high volume products

= KNX Security integrated

= Modular
* Twisted Pair TP
« Radio Frequency RF
* Ethernet/IP
= Scalable
* Compact
* Plus
= Development HW

= Tools

&3
o

KNX Stack NGS

Smart home and building solutions.

Global. Secure. Connected.
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KNX AAA=LIA TSI SIAS

Modular Development Boards

= Base Board

= Micros

- Broad range
8..32 Bit

= Bus Access
« KNXTP
« KNX RF
« KNXIP

oo,
La
pary
LS
omss -
e
o8
oL
s
sz
)
s
s
ey
-
ros.
o
g
rns
.

papazzazeg

vereevnd

Smart home and building solutions.
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Medium Access Pack RF

= Bus-Access
- KNX RF
- Data link layer for ISM Transceiver

« SPI Driver for Data & Configuration _

Smart home and building solutions.

Global. Secure. Connected.
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Hardware Connection

= Use schematic of RF transceiver
= Add microcontroller with clock, etc.
= Connect RF configuration interface
* 4-wire interface
* uC is master

= Connect RF data interface
. SP| interface SCK £\ A\ A\ S\
SS A\ T

« uCisslave
 Bit clock generated by RF chip

= Add application specific parts

MISO Z X0 X1 X2 (3 X°g (5 X6 X7 X Z

MOSI 29 (EVED 6D IR BN ORI @810, DD, @D 65

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org
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ISM Transceivers

N

= Microchip MRF89XA . Mica o
= Semtech SX1211 SEMEECH

= Silicon Labs Si4431 / Si4432
= Tl /Chipcon CC1101
= ST S2LP i3 TEXAS

INSTRUMENTS

SILICON LABS

(< chincon

@il

Smart home and building solutions. Join us
Global. Secure. Connected. www.knx.org
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Modules for KNX RF

N

= Standard ISM Solutions

;q MICROCHIP
*  Microchip MRF89XA / Semtech SX1211 SEMTECH
* Silicon Labs Si4431 / Si4432
- TI/ Chipcon CC1101 STLICON LABS
« ST Spirit 1/ S2LP )
. 13 TEXAS
= Transceiver Modules INSTRUMENTS
*  For Weinzierl @ chincon

Development Boards
* For Products
= Antenna
* Wire, PCB, Chip
 Matching required | i

Smart home and building solutions.

Global. Secure. Connected. www.knx.org
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Sending & Receiving

= Sending
*  Pre-header [T)5.00V/ [2] 5:00v/ [3] 2008/ 4] £ 00s 100% Swop £ 1 172V
*  Manchester Coding

= Receiving g LT g

« Transceiver in NRZ mode
* Not synchronized ) I CMor e
* Permanent sampling

« Chip rate 32 768 cps

* 4 096 patterns per second
« Manchester decoding

3

Channel 3 Menu

« Coupling «  |mped BW Limit Vernier Invert Probe
DC 1M Ohm ] | | ~

Smart home and building solutions. Join us
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R WEINZIERL

I

Physical & Link Layer

Firmware

= Link Layer
+  Block building
* Checksum
KnxRfPI
- Blt handling “Physical Layer”

* Pre-header
sending/detection

«  Manchester

coding/decoding
=  HW driver ¢ PIO lPCLK ¢DIO TDCLK
° |nterface to transceiver Prog. Interface —> Datatlntirface
* |Interru ptS N —— Analog Part
KNX-RF < )//
46

Smart home and building solutions.

Global. Secure. Connected.



74 Vb ¢ WEINZIERL

Firmware Overview

MAIN Loop: Diagnostics Trace KnxTm
Init System Timer
Application
KnxLc KnxMan KnxMsg KnxRun
Load-State-Mach. Management Run-State-Mach.
Stack
Msg-Handling
KnxProp
KnxMem
Virtual Memory
KnxRw KnxRo KnxRam
Read- Read- Virtual
Write Only RAM
KnxBuf KnxLI App.-Specific
Link Layer HW-Drivers

Message- Buffer

Smart home and building solutions.
Global. Secure. Connected.
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Additional Services for RF

= Services for open media
- APCI_DOMAINADDRESS WRITE
- APCI_DOMAINADDRESS READ
- APCI_DOMAINADDRESS SER_NUM_WRITE
- APCI_DOMAINADDRESS SER_NUM_READ
- APCI_DOMAINADDRESS SER NUM RESP

Smart home and building solutions. Join us
Global. Secure. Connected. www.knx.org
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KNX Development Tools

= Net'n Node

* Bus Monitor and Analyzer
= TraceMon

*  Optimized debug support

© kserpt net‘n‘node
*  Model driven design B
« Script based system ksc rl pt
* Automated generation of L
ETS product entries kD rlve
= kDrive SDK
* For tool development

* Bus access and services
*  Free and commercial versions

Smart home and building solutions.

Global. Secure. Connected.
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Conclusion

= KNX RF
* Fully integrated in the KNX System
* One tool fits all: ETS6
« Potential for complex topologies
« Security enables new applications

= Technology available e
« Specification, ETS, EITT K X
- KNX Stack and Modules @
* Development tools

Smart home and building solutions. Join us

Global. Secure. Connected. www.knx.org



WEINZIERL

Thanks.

KNX RF development
with Weinzierl solutions

For general questions:
info@knx.org — www.knx.org

Weinzierl Engineering GmbH

— S e DE-84508 Burgkirchen / Alz
KN X 49 (08677 916 36 -0

info@weinzierl.de

Smart home and building solutions. WWw.weinzierl.de
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Join us

www.knx.org



