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Why going in more Details with DALI?

— DALI as a worldwide standard with a huge number of existing
installations and even more light circuits has proven its value in
commercial projects, a real success story together with KNX

— In most of the cases DALI installation and commissioning with
ABB i-bus® KNX DALI Gateways works well thanks to long term
experiences, standardization and also adaptions in the last years

— At the beginning only DALI-1 standard was existing, causing in
some cases challenges to deliver a proper solution

— DALI-2 with a test procedure for the products helps in this regard

— With ABB i-bus® KNX Gateways, the powerful ETS application and

support with ABB i-bus® Tool a smooth implementation is feasible
— Nevertheless there are still some challenges in projects, caused by

demandinginstallations or DALI-1 devices
— With these learning sessions we want to provide additional con-

tent, partly more complex than normal, but very helpful if required

— Few customers need this support, ABB can deliver in such a case
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Diagnostic with “DALI Monitor“ and DALI USB Interface

— Next Thursday:
Practical demonstration — Part 2
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Part 2: Today (Online Learning Session)
DALI diagnostic with

Software “DALI Monitor” and DALI USB interface
ETS Group Monitor

Oscilloscope

... and with live demonstration on Thursday (Practical Learning Session)
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Overview of all ABB i-bus® KNX DALI Gateways and DALI Light Controller
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Gateway Gateway Gateway Gateway Gateway Light Controller Light Controller
DG/S1.64.1.1 DG/S2.64.1.1 DG/S1.64.5.1 DG/S2.64.5.1 DG/S 8.1 DLR/S 8.16.1M DLR/A4.8.1.1
Basic Basic Premium Premium
Controlled Silngl S/ emee Siig S/ Emoue Siig) B/ EmeTs g S/ ERee Broadcast Group control Group control
control control control control
DALI outputs 1 2 1 2 8 (A...H) 1 1
. 64 (ballasts and 2 X 64 (ballasts and 64 (ballasts and 2 X 64 (ballasts and 128 (max. 16 per
cidlzmiEee Em.Conv.) Em.Conv.) Em.Conv.) Em.Conv.) output) & &
. T A: 64 individual T A: 64 individual T T
DALI addressing 64 individual B: 64 individual 64 individual B: 64 individual not necessary 64 individual 64 individual
Lighting groups 16 DALI 2 x 16 DALI 16 DALI 2 x 16 DALI cable installation 16 DALI 8 DALI
Emerg. Light. con. Yes Yes Yes Yes - - -
DT8 Color temp.
Tunable White T, i i ves ves i i i
Application V2.0,
e.g. DT8 RGB(W),
HSV(W), - - Yes Yes - -
load shedding,

sequencer, ...
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DALI technology and KNX DALI Gateways

The DALI Gateway as the Master

— Transfers commands from KNX to DALI and sent back status
messages to KNX

— Sends cyclical queries to all DALI devices (slaves)
- Status
- Actual level

* Only the addressed device replies with information
* This is a continuous process (24/7)

* The time between each query can be setin the ETS
parameters (default 2 sec.)

DALI device:
Ballast (DTO, DT6, DTS,...) or emergency lighting converter (DT1)
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DALI commands and cyclical queries

— The DALI commands are specified in the International Standard
IEC 62386 Part 102 “General requirements — Control gear”

— The DALI Gateway as the Master sends commands
* Levelinstructions (direct arc power, go to scene, ...)

* Special commands (program short address, write memory
location, initialize, ping, ...)

» Configurationinstructions (set min/max level, set fade time,
store actual level, add to group, ...)

and cyclical queries to all DALI devices (slaves)
* Status
* Actual level

INTERNATIONAL
STANDARD

Digital addressable lighting interface -
Part 102: General requirements — Control gear

Interface d'éclairage adressable numérique —

Partie 102:

de

Ediion20 2014-11

Table 12 - Control gear status

Bit Description Value See

0 “controlGearFailure” is TRUE? 9.16.2
1 “lampFailure” is TRUE? 9.16.3
2 “lampOn” is TRUE? 9.16.4
3 “limitError” is TRUE? 9.16.5
4 “fadeRunning” is TRUE? 9.16.6
5 “resetState” is TRUE? 9.16.7
6 “shortdddress” is MASK? 9.16.8
i “powerCycleSeen” is TRUE? 9.16.9

11 Definition of 49
11.1  General...... 49
11.2  Overview Sheets 49
11.3  Level instructions 55

11.3.1 DAPC (level) TR 55
11.3.3 {U] RN 22455
11.3.5 STEP UP 55
11.3.6 STEP DOWN 56
11.3.7 RECALL MAX LEVEL 56
11.3.8 RECALL MIN LEVEL . 56
11.3.9 STER.DOWNANDIOFE e mramammmmrs s e s s oesms s sa s,
11.3.10 ON AND STEP UP... .57
11.3.11 ENABLE DAPC SEQUENCE 57
11.3.12 GO TO LAST ACTIVE LEVEL 58
11.3.13 GO TO SCENE ( ) ) 58
11.4  Configuration instructions 58
11.4.1 (=)= || ..58
11.4.2 RESET:enmeam .58
11.4.3 STORE ACTUAL LEVEL IN DTRO 58
11.4.4 SAVE PERSISTENT VARIABLES .58
11.4.5 SET OPERATING MODE (DTRO) .... .59
11.4.6 RESET MEMORY BANK (DTRO) ..... .59
11.4.7 IDENTIFY DEVICE .. 59
11.4.8 SET MAX LEVEL (DTR0) 60
11.4.9 SET MIN LEVEL (DTR0) 60
11.4.10 SET SYSTEM FAILURE LEVEL (DTR0) - 60
11.4. T POWER ON LEVEL (DTRO) ......voveceeceeccceeeecce. B

IEC 62386-102:2014 ONG 2014 —i5l=

11.5  Queries...... 63
1154 General 63
11.5.2 QUERY STATUS 63
11.5.3 QUERY CONTROL GEAR PRESENT 63
11.5.4 QUERY CONTROL GEAR FAILURE 63
11.5.5 QUERY LAMP FAILURE 63
11.5.6 QUERY LAMP POWER ON ... 63
11.5.7 QUERY LIMIT ERROR 63
11.5.8 QUERY RESET STATE 63
11.5.9 QUERY MISSING SHORT ADDRESS 63
11.5.10 QUERY VERSION NUMBER 64
11.5.11  QUERY CONTENT DTRO 64
11.5.12 QUERY DEVICE TYPE 64
11.5.13 QUERY NEXT DEVICE TYPE 64
11.5.14 QUERY PHYSICAL MINIMUM 64
11.5.15 QUERY POWER FAILURE 64
11.56.16 QUERY CONTENT DTR1 64
11.5.17 QUERY CONTENT DTR2 64
11.5.18 QUERY OPERATING MODE 65
11.5.19 QUERY LIGHT SOURCE TYPE 65
11.5.20 QUERY ACTUAL LEVEL 65
11.5.21 QUERY MAX LEVEL 65
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Diagnostic with “DALI Monitor“ and DALI USB Interface

— |IP Router IPR/S or IP Interface IPS/S — DALI USB Interface with DALI Monitor

(5 tunneling connections) « Recording and analysis of DALI telegrams

— ETS with Group-/Bus Monitor ” e ETS Group/ ﬁ

‘ S
- Recording and analysis of KNX telegrams g% Bus Monitor - Ba:ZSt '!'
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Diagnostic with “DALI Monitor“ and DALI USB Interface

— Manufacturers offer interfaces between USB and DALI, e.g.
Tridonic, Lunatone

- Together with software, the telegrams can be recorded and
analyzed on the DALI line

+ Commands and queries sent by the DALI Gateway
* Answers from the devices

— It can also be used to address, program DALI devices and set
parameters (e.g. Tridonic “masterCONFIGURATOR” software)
- With the KNX DALI Gateway DG/S, however, this is done via
the i-bus® Tool and the ETS

— The DALI USB interface has no DALI address

DAL' USBumini

BlLunatone

Art-Nr 2413852300

weretJunatone com

C€

DALIMonitor - DALI USE (6357)

%" Log| p ] X IF ; ? fint Hes: fine . | find Crod
| Line # | Type | Hex Data | Address | Command [ Time | Date [ cComment ~
493 Quuery 7990 ABD QUERY STATUS 08:57:43.390 09.11.2021
494 Query 7B90 AB1 QUERY STATUS 08:57:45.412 09.11.2021
495 Query 7090 AB2 QUERY STATUS 08:57:47.429 09.11.2021
496 Query 7F90 AB3 QUERY STATUS 08:57:49.454 09.11.2021
4497 Query 0190 Al QUERY STATUS 08:57:53.479 09.11.2021
498 Answer 0o =0 (0x00) 08:57:53.492 09.11.2021
499 Cuuery 01AD AD QUERY ACTUAL LEVEL 08:57:55.483 09.11.2021
500 Answer 0o =0 (0x00) 08:57:55.497 09.11.2021
501 Query 0390 Al QUERY STATUS 08:57:57.504 09.11.2021
502 Answer 04 =4 (0x04) 08:57:57.542 09.11.2021
503 Query 0340 Al QUERY ACTUAL LEVEL 08:57:59.509 09.11.2021
504 Answer B7 =183 (0xB7) 08:57:58.521 09.11.2021
505 Query 0590 QUERY STATUS 08:58:01.536 09.11.2021
506 Answer 04 =4 (0x04) 08:58:01.546 09.11.2021
507 Query 05A0 QUERY ACTUAL LEVEL 08:58:03.539 09.11.2021
508 Answer FE =254 (0xFE) 08:58:03.552 09.11.2021
509 Quuery 0790 A3 QUERY STATUS 08:58:05.561 09.11.2021
510 Answer 04 =4 (0x04) 08:58:05.574 09.11.2021
511 Query 07AD A3 QUERY ACTUAL LEVEL 08:58:07.567 09.11.2021
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Diagnostic with “DALI Monitor“ and DALI USB Interface

dali usb interface

Google

Q Ale [ Bilder { Maps

anzeigen - "dali usb interface" anzeigen

Tridonic PC- WATT24 DALI
Schnittstellenmodul Programmierset
DALI - USB (Komplettset. ..
178,00 € 214,20 €
WATT24 WATT24

Kostenloser Vers.. Kostenloser Vers ...

7 Shopping

e
N 4
X

N\

Lunatone 24138923
DALI Interfaces und
Tools

209,88 €
Amazon.de
Kostenloser Vers. ..

: Mehr

x| & Q

e

Lunatone
Programmierschnitte
DALI USB MINI

240,14 €
WATT24
Kostenloser Vers...

~ 200 €

Tridonic

Products
LED drivers.
| LED modules
| Tunable White
| Emergency Lighting
Confrolsand
Connectivity
| Fiter
smartSWITCH
basicDIM
comfortDIM
basicDIM Wireless
sceneCOM
SIDEREA
ready2mains™
DALI-2 components
DALI compenents
DALI sensors
DALI power supply
DALI actuator
Operating and control
unit
DALLinterface
DALI USB
—TEET

DALI control modules
with switch input

~ Product description

TRIDONIC

Home b Products p Controls and Connectivity b DALI componen!
UsB

DALI USB

DALl interface

s b DALlinterface b DALI

B = eE

_ Interface module from USE to a DALI system

— For connecting Tridonic software tocls

— Addressing, programming and parametrising 4
DALl installations and Tridonic devices

— Power supply via DALI line and USB
interface

— 5 years guarantee

7

Ordering data

I e e T

T DALIUSE 24138923 50 pe(s). 0.155 kg

TRIDONIC

Tridenic Home p Services p Software p masterCONFIGURATOR V2.38
j"j_““s masterCONFIGURATOR V2.38 HES w08
pplications

Software
Connected lighting

Projects masterCONFIGURATOR is used to put DALI circuits into operation via a PC. This software

Services enables device-specific values of DALI operating devices and control devices o be set via

DALI.
% The DALI USB interface (article number k.’l’.\ji =

24138923) must be used for the connection. ‘?;i. iz
DALI-SCI (article number 24033463) is not
- supported.

License
FAQ
Global Purchasing

Technical data

Centact

Il Document %

Size ¢ |Date$

[ T Release Motes masterCONFIGURATOR 244 KB | 15/07/2021

O ') Windows 7 compatibility with masterCONFIGURATOR
U/ 1) masterCONFIGURATOR manual

154 KB | 26/06/2020
9.9 MB | 25/11/2021

=

ew

O T DALL - important facts at a glance 704 KB | 26/06/2020

:Q Download all selected files

www.tridonic.com

- Download “masterCONFIGURATOR”
(free of charge)
The program ”"DALI Monitor” is also installed
with the “masterCONFIGURATOR” software
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Diagnostic with “DALI Monitor“ and DALI USB Interface

Example: Switch ON output A

Control element sends group address 3/4/101 with value “1”

ETS group monitor records telegram with group address 3/4/101
with value “1”

DALI Gateway converts KNX group address 3/4/101 with value “1”
into DALI command “Bcast — direct arc power level 254 (100%
light output)

All ballasts switch on

DALI Gateway simulates the switch on behavior of all ballasts and
sends KNX group addresses with corresponding values (depends
on fade time and parameter “Behavior Switch On Value”)

Cyclical queries “Status” and “Actual level”
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Answer

3/4/...
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Answer
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= Switch “ON”
Control
element
:
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Diagnostic with “DALI Monitor“ and DALI USB Interface — Example: Switch ON output

— Control element sends group address 3/4/101 with value “1” — DALI Gateway converts KNX group address 3/4/101 with value “1”
Time Source Source Name  Destinatio Destination Name Info ]nto DALI Command “Bca-St - d]reCt arc power 254 Ievel (1000/0
09.11.202114:38:31,636 27154 Control element 3/4/101 Cutput A Switch £01] On Iight Output)”

| Line # | Type | Hex Data | Address | Command

Time Source Source Name  Destinatio Destination Name Info 1 OAP FEFE Brast DIRECT ARC POWER (DAPC) 254 (100 %)
09.11.202114:38:31794 37151 DALI DG/S 3/4/42  Bal T RGBW LED strip left Status Switch $01] On
09.11.202114:38:31,814 37151 DALl DG/S 3/4/62  Bal. 2: White LED strip mid. Status Switch 501 On .
09.11.202114:38:31,834 37151 DALI DG/S 3/4/72  Bal. 3 Te LED strip right Status Switch $01]On — All ballasts switch on
09.11.202114:38:31,858 37151 DALl DG/S 3/A/T8  Bal 3: Tc LED strip right Color temp. stat 0D 20| 3360 K . . .
09.11.2021 14:;8:3’.96& 37151 DALIDG/S 3/4/2 G:: _jeccs:rips;;; ;Itgatus :c::c:mp o 501 On - — DALI Gateway simulates the switch on behavior of all ballasts and
09.11202114:3831988 37151 DALIDG/S  3/4/12  G2:Led strips GREEN Status Switch $01] On sends KNX group addresses with corresponding values (depends
03112021143832008 37151 DALIDG/S G3: Led strps BLUE Status Switch 301 On on fade time and parameter “Behavior Switch On Value”)

: - I i b I S il
09.11.2021 14:38:33,748 Bal. 1: RGBW LED strip left Set value red/Stat.  $59 |35 %

09.11.2021 14:38:33,769
09.11.2021 14:38:33,790
09.11.2021 14:38:33,812
09.11.2021 14:38:33,834
09.11.2021 14:38:33,856

Bal. 1: RGBW LED strip left Set value green/Stat.  $FF | 100 5%
Bal. 1: RGEW LED strip left Set value blue/Status 300 | 0 %
Bal. 1: RGBW LED strip l=ft Set value white/S5tat. 300 | 0 %
Bal. 2: White LED strip mid. Status Bright. value  $FF | 100 %
: Bal. 3: Tc LED strip right Status Bright. value SFF | 100 %
7151 DALl DG/S 345

09.11.2021 14:38:33,2M G1: Led strips RED Status Bright. value SFF | 100 %
09.11.2021 14:38:33,923 7151 DALl DG/S 34415 G2: Led strips GREEM Status Bright. value §FF | 100 %
09.11.2021 14:38:33,245 7151 DALl DG/S 3/4/25 G3: Led strips BLUE Status Bright. value $FF [ 100 %
09.11.2021 14:38:33,967 7151 DALl DG/S 3/4/35 G4: Led strips WHITE Status Bright. value §FF [ 100 %
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Diagnostic with “DALI Monitor“ and DALI USB Interface

Example: Switch ON ballast 2

Control element sends group address 3/4/61 with value “1”

ETS group monitor records telegram with group address 3/4/61
with value “1”

DALI Gateway converts KNX group address 3/4/61 with value “1”
into DALI command “Al - direct arc power level 254 (100% light
output)

Ballast no. 2 (= DALI address 1) switches on

DALI Gateway simulates the switch on behavior of ballast no. 2
and sends KNX group address 3/4/62 with value “ON” and
3/4/65 with value “100%” (depends on fade time and parameter
“Behavior Switch On Value”)

3/4/62 Cyclical queries “Status” and “Actual level”
Status “oN’ €@ DG/S Command “Al - direct arc power 254 (100%)”

3/4/65 «n 3 =) = - \ @,_
Status 1009 - 1
% 4= ~
§ &=

O

Answer

— 13/4/61

Switch “ON”

Control
element

% -
00000000

oooan

nl

Answer

L
\|» Ballast -@-
2

- (DALI address 1)
Answer

=

()
Canl =

— oo ——)

ETS Group/ DALI
Bus Monitor software

Answer
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Diagnostic with “DALI Monitor“ and DALI USB Interface — Example: Switch ON ballast 2

— Control element sends group address 3/4/61 with value “1”

Time Source Source Name  Destinatic Destination Name Info
09.11.2021 15:11:18,705 3.7.053 6127/02 contrl.... 3/4/61 Bal. 2: White LED strip mid. Switch 01| On

Time Source Source Name  Destinatio Destination Mame Info
Ut iR IRlIeS S ans _ Felloahis AEDEe Smilowic, jew
09.11.2021 15:11:.20,797 3.7.151 DALl DG/S /4765 Bal. 2: White LED strip mid. Status Bright. value  $FF | 100 %

~

DALI Gateway converts KNX group address 3/4/61 with value “1”
into DALI command “Al - direct arc power 254 level (100% light
output)

| Line # | Type | Hex Data | Address | Command

1 DAP 02FE Al DIRECT ARC POWER (DAPC) 254 (100 %)

Ballast no. 2 (= DALI address 1) switches on

DALI Gateway simulates the switch on behavior of ballast no. 2
and sends KNX group address 3/4/62 with value “ON” and 3/4/65
with value “100%” (depends on fade time and parameter
“Behavior Switch On Value”)
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Diagnostic with “DALI Monitor“ and DALI USB Interface

Example: Switch OFF group 3

The group membership is already saved in the ballasts
Control element sends group address 3/4/21 with value “0”

ETS group monitor records telegram with group address 3/4/21
with value “0”

DALI Gateway converts KNX group address 3/4/21 with value “0”
into DALI command “G2 - direct arc power level 0 (OFF light
output)”

Group no. 3 (= DALI group 2) switches off

DALI Gateway simulates the switch off behavior of the group and
sends KNX group address 3/4/22 with value “OFF” and 3/4/25
with value “0%” (both depends on fade time and parameter
“Behavior Switch Off Value”)

3/4/22

Cyclical queries “Status” and “Actual level”
Status “OFF’«" DG/S Command “G2 - direct arc power 0 (OFF)”

i II» Ballast
=
\ 4

3/4/25 «n 3 i
Status 0% °
[ee] [m| h
Answer
) 3/4/21
= Switch “OFF”
Control
element
:
oooao
a
C
i :
N nno l hd '
KNX
ETS Group/ DALI

Bus Monitor software

Answer Group 3

BaIIast @
8 (grp 3)

(DALI group 2)
Answer

()%
J e

Answer
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Diagnostic with “DALI Monitor“ and DALI USB Interface — Example: Switch OFF group 3

— Control element sends group address 3/4/21 with value “0” — DALI Gateway converts KNX group address 3/4/21 with value “0”
Time Source Source Mame  Destinatio Destination Name Infa into DALI Command “g_ d]reCt arc power O Ievel (OFF hght
00.11.202115:198:52,333 37152 6127/02 contrl.. 3/4/21 G2: Led strips BLUE Switch 500 | Off output)”

| Line # | Type | Hex Data | Address | Command
1 DAP 8400 G2 DIRECT ARC POWER (DAPC) 0 (OFF)

— Group no. 3 (= DALI group 2) switches off

— The group membership is already saved in the ballasts
— DALI Gateway simulates the switch off behavior of the group and

5 {3 ” 2
Time Source Source Mame  Destinatio Destination Name Infa SendS KNX group address 3/4/22 W:Ith Value O and 3/?‘-/25 W].th
09.11.202115:19:54,631 37151 DALIDG/S 3/4/22  G3:Led strips BLUE Status Switch 300 | Off value “0%”" (bOth depends on fade time and parameter Behavior
09.11.202115:19:54,652 37151 DALI DG/S 3/4/25  G3:Led strips BLUE Status Bright. value 800 0% Switch Off Value”)
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Diagnostic with “DALI Monitor“ and DALI USB Interface Cyclical queries “Status” and "Actual level”
DG/S Command “DTR=7", G3 - set fade time”, “...” —_—

Example: Dim group 4 down i 2 i u» Ballast -\@/-
— Press rocker of control element o = 5 (grp-4)

- Group address 3/4/33 with value “01” (start dim down) is sent Answer i

) ) Answer Group 4

— ETS group monitor records telegram with group address 3/4/33 - f 3/4/33

with value “01” & Start dim down = " :
— DALI Gateway converts KNX group address 3/4/33 with value Control — @

« ” 2 element 8 (grp 4)

01” into DALI commands
+ “DTRO=7" - send fade time (e.g. 7=5.7 sec) % - Answer(DAL' group 3)
« “G3 - set fade time” - store new fade time in all ballasts of the
oooao

group N
+ “G3 - direct arc power level 1 (0.1% light output)” — group = e d -@-
starts dim down to level “1” =] i B X
’ Canl =

S o { — ) Answer

ETS Group/ DALI
Bus Monitor software
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Diagnostic with “DALI Monitor“ and DALI USB Interface

Example: Dim group 4 down

— Release rocker of control element
- Group address 3/4/33 with value “00” (stop dim down) is sent

— ETS group monitor records telegram with group address 3/4/33
with value “00”
— DALI Gateway converts KNX group address 3/4/33 with value
“00” into DALI commands
* “DTRO=1" - send fade time (1=0.7 sec, fastest possible time)
+ “G3 - set fade time” - store new fade time in all ballasts of the
group
+ “G3 -direct arc power level 106 (1.8% light output)” — group
stops dim down, the DALI Gateway calculates the dim stop
value and send this value “106” (to synchronize all ballasts of
the group to the value 106)

— DALI Gateway sends KNX group address 3/4/35 with value “58%”
(106)

Cyclical queries “Status” and “Actual level”

Command “DTR=1", G3 - set fade time”, “...”

- u» Ballast ] ~C)- |
R
!

Answer Group 4

BaIIast @
8 (grp 4)

(DALI group 3)

DG/S
3/4/35
Status 58% 4 i i
[ee] [m| h
Answer
— 3/4/33
2 Stop dim down
Control
element
:
oooo
a
C
i :
o~ aon l s '
KNX
ETS Group/ DALI
Bus Monitor software

Answer
LY
mp [ Ballast -@-
X
$ @
Answer
A Ik R



KNX DALI Gateways - Practical knowledge about DALI - Part 2

Online Learning Session

Diagnostic with “DALI Monitor“ and DALI USB Interface — Example: Dim group 4 down

— Press rocker of control element — DALI Gateway converts KNX group address 3/4/33 with value “01”
- Group address 3/4/33 with value “01” (start dim down) is sent into DALI commands
Time Source Source Name  Destinatio Destination Name Info ° “DTRO:?” -_ Send fade time (e.g. 7:5.7 SeC)
09.1.202115:56:34172 37.152 6127/02 contrl._.. 3/4/33 G4: Led strips WHITE rel. dim. 101 | Decrease, 100 % ‘

+ “G3 -set fade time” - store new fade time in all ballasts of the
group

« “G3 -direct arc power level 1 (0.1% light output)” — group starts
dim down to level “1”

| Line # | Type | Hex Data | Address | Command
1 Special A307 * DTRO=7 (0x07)
2 Conf 872E * 3 SET FADE TIME (DTRO})
3 Conf ar72E * 53 SET FADE TIME (DTRO})
4 DAP 2601 G3 DIRECT ARC POWER (DAPC) 1 (0.1 %)

* . . .
Values written into the memory are sent twice



KNX DALI Gateways - Practical knowledge about DALI - Part 2

Online Learning Session

Diagnostic with “DALI Monitor“ and DALI USB Interface — Example: Dim group 4 down

— Release rocker of control element — DALI Gateway converts KNX group address 3/4/33 with value “00”
- Group address 3/4/33 with value “00” (stop dim down) is sent into DALI commands
Time Source Source Name  Destinatio Destination Name Info e “DTRO=1"-send fade time (1:0.7 sec, fastest poss‘ible t]me)
09.11.202115:56:37,449 37152 6127/02 contrl.... 3/4/33 G4: Led strips WHITE rel. dim. %00 | Decrease, Break

+ “G3 -set fade time” — store new fade time in all ballasts of the
group
« “G3 -direct arc power level 106 (1.8% light output)” — group stops

dim down, the DALI Gateway calculates the dim stop value and
send this value “106” to synchronize all ballasts of the group to

the value
| Line# [ Type | Hex Data | Address | Command

7 Special A3l 5 DTRO=1 {0x01)

8 Conf 872E * G3 SET FADE TIME (DTRO)

9 Conf 8v2E * 53 SET FADE TIME (DTRO)

10 DAP BE6A 3 DIRECT ARC POWER (DAPC) 106 (1.8 %)

: ——— [— DALI Gateway sends KNX group address 3/4/35 with value “58%”

Time Source Source Name  Destinatio Destination Name Info
0911.2021155112674 27951 DALI DG/S 3/4/35 G4 Led strips WHITE Status Bright. value ~ §94 |58 % (106) * Values written into the memory are sent twice
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Example: Call scene 5

Control element sends group address 3/4/141 with value “4” (call
scene 5)

ETS group monitor records telegram with group address 3/4/141
with value “4” (activate scene 5)

DALI Gateway converts KNX group address 3/4/141 with value “4”
into DALI command “Bcast - go to scene X”
Scene number depends on scene mapping (ETS parameter)

The scene values and fade times are saved in the ballasts
- This values are called up for a scene

The DALI Gateway simulates the behavior of all ballasts/groups
which are members of the scene and sends KNX group addresses
with corresponding values (depends on fade time)

Cyclical queries “Status” and “Actual level”

3/4/...
Statﬁs/“OFF”-| DG/S Command “Bcast - go to scene X”
«n iy I i
oo o h
Answer
\— t 3/4/141
= Scene5
Control
element
%
oooo
a
=t
| : g]
1
P nn "
KNX —
ETS Group/ DALI
Bus Monitor software

- (o5
-

1

Answer

Answer
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Diagnostic with “DALI Monitor“ and DALI USB Interface

— Control element sends group address 3/4/141 with value “4”

(call scene 5)

Time Source Source Name  Destinatio Destination Mame

09.11.2021 15:33:08,836 3.7.154 Control element  3/4,/141 Cutput A: KNX scene 1...64

Info

%04 | Activate 5

Time Source Source Name  Destinatio Destination Mame

09.11.2021 15:33:09,150  3.7.151 DALI DG/S 3/442 GT: Led strips RED Status Switch

08.11.2021 15:33:08,169 37151 DALI DG/S 3/4/22 G3: Led strips BLUE Status Switch

00112021 15331218 37151 DALIDG/S 345 Gt Led strips RED Status Bright, valus
09.11.2021 15:33:11,238 37151 DALIDG/S 3/4/25 G3: Led strips BLUE Status Bright. value

Info

$01] On

$FF | 100 %
$FF | 100 %

= DAl output A Use 1-bit objects for scene retrieva '@ No Yes
A Scenes DALl scene 1: KNX scene number 5 .
scene 1 DALl scene 2: KNX scene number 8 -
Scene 2

KNX scene 1...64 can be mapped to a DALI scene 1...16 (0...15), e.qg.

KNX scene 5 is mapped to DALI scene 1 (0)

~

\

DALI Gateway converts KNX group address 3/4/141 with value “4”
into DALI command “Bcast — go to scene 0”
Scene number depends on scene mapping (ETS parameter)

| Line # | Type | Hex Data | Address | Command

1 4P FF10 Brast GOTOSCEMED

The scene values are stored in the ballasts
- The stored values are called up for a scene

The DALI Gateway simulates the behavior of all ballasts/groups
which are members of the scene and sends KNX group addresses
with corresponding values (depends on fade time)
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Diagnostic with “DALI Monitor“ and DALI USB Interface

Example: “FE” — Framing Error

— A framing error exists if no clear DALI telegram is received when
the DALI device is polled

— This can occur if
* The DALI device does not send a DALI compliant telegram
* The DALI telegram was disrupted by external signal interference

* Several DALI devices reply and their superimposed telegrams
result in an unidentifiable DALI telegram being received (DALI
double addresses)

DALIMonitor - DALl USE (8397)

g v :
g5 [Hlog DX IF Y ?
| Line # | Type | Hex Data | Address | Command

135360 Query 0790 Al QUERY STATUS

135361  Answer oo =0 (0x00)

135362 Query 07AD Al QUERY ACTUAL LEVEL

135362 Answer 00 =0 (0x00)

135364 Query 0990 A2 QUERY STATUS

135365 Error framing errar

135366 Query 0990 QUERY STATUS

135367 Error framing errar

135368 Query 0990 QUERY STATUS

135369 Error framing errar

135370 Query 0990 QUERY STATUS

135371 Error framing errar

135372 Query 0Baon A3 OLIFRY STATLIS

135373  Answer 0o The query is repeated three times

135374 Query 0BAD A LIUERT AL TIUAL LEVEL

135375 Answer 0o =0 (0x00)
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Diagnostic with an Oscilloscope - Why?

— KNX and DALI are standardized worldwide
— The DALI Gateways DG/S are certified according to DALI-2

— DALI-2 certification brings a significantly improved
interoperability

— Nevertheless, problems can occur

* DALI Installation guidelines observed?
The cabling and the installation of the DALI devices was not
done by the KNX commissioning engineer
- Wiring error, more than 64 DALI devices per output,
permissible cable length exceeded (longer telegram runtimes)

* DALI-2 devices installed? DALI-1 devices have been installed
which do not work in accordance with the DALI standard.
DALI-1is based on self-declaration
- the DALI device does not respond in the specified time
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Diagnostic with an Oscilloscope

— PC oscilloscope with USB connection, e.g.
* From the company "Pico Technology*

» Software “PicoScope” can decode DALI
waveforms (DALI protocol is available)

* Further information:
https://www.picotech.com/library/oscillosc
opes/dali-serial-protocol-decoding

— DALI uses Manchester (biphase) encoding to
send the start bit and the information bits

— The nominal data rate is 1,200 bit per second,
so one bit time is 833.33 us

OABE ARR
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Diagnostic with an Oscilloscope

DALIMonitor - DALI USE (6597)

bt |
= [Els P I X IF X ?

| Line# | Type | HexData | Address | Command
493 Query 7990 ABD QUERY STATUS
494 Query TB90 AB1 QUERY STATUS
495 Query 7090 AB2 QUERY STATUS
496 Query TFa0 AG3 QUERY STATUS
497 Query 0190 AD QUERY STATUS
498 Answer 0o =0 (0x00)
499 Query 0140 AD QUERY ACTUAL LEVEL
500  Answer 00 - 0 (0x00) /
501 Query 0390 Al QUERY STATUS /
502 Answer 04 =4 (0x04)
503 Query 03A0 Al QUERY ACTUAL LEVEL
504 Answer B7 =183 (0xB7T)
505 Query 0590 A2 QUERY STATUS
506 Answer 04 =4 (0x04)
507 Query 05A0 A2 QUERY ACTUAL LEVEL
508 Answer FE = 254 (0xFE)
509 Query 0790 A3 QUERY STATUS
510 Answer 04 =4 (0x04)
511 Query 07AD A3 QUERY ACTUAL LEVEL

9y Picoscope 6 _ X
Fle Edit Views Messurements Jools Help
Ad |y | 2 @[« [oomwan - [v]|[«[ooss [r][[] warro oLl noasan|al pPico
aeJaw < Jr]loc ~[[e [4fon  ~]¢] (=R =
m 200
v [Packet: 38
160 Start Time : 423,3 ms
[End Time : 437.3 ms
[Frame : Forward
120 Start Bit: 1
v:0
< lAdaress : 08
60 Selector Bit: Command
Data: A0
|Adaress Type: short
40 Pl (Control Command : QUERY ACTUAL LEVEL
il Special Command :
0 04 SO 0 (i
]
20
160
200 [
2085 2335 2585 2835 3085 3335 3585 385 4585
I s —
<] [ [ ] B
Serial Decoding FoX
‘ﬂ‘ Link  Export ‘ View Statistics | Hex - ‘CuvrenlEuﬁEv - ‘ Filter ‘ [Field] v |s « » ‘
2 215ms 5623 s o 0 Shor QUERY ACTUAL LevEL - B
= oLz ms 2 v
u 0sTme o el shon Query sTATUS -
= 095 ms o -
» 52ms o a0 shon QUERY ACTUAL LeveL v
7 525 me » v
= 1%02ms o Bl shon Query SIS -
) 2095 ms o v
) o 0 Shon QUERY ACTUAL LevEL -
E P v
2 o el shon Query sTATUS -
= o - E
= 3575 me m v
x ssapms @ Command |30 shon Query SIS -
B w75 me ) v o
LI
Stopped b | M| Trigger |Auto  + rEl A v | g H . ‘P,KEZV ‘ » m . ‘50 % ‘ e Measurements [ ‘ Rulers [ Notes 3
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Diagnostic with an Oscilloscope

[y PicoScope 6 - X
Flle Edit Views Measurements Jools Help

nd | 0] 2 ¢ ][ [wmaan <[+ ][« [mmes [+ ][[1] oo o[ [+ PIATASS D[] picoO
auft]ame v « [, 4 on -] Hgvnm &

Command
to address 07 s =
with data 90

- query status

[End Time : 437,3 ms
[Frame : Forward
|Start Bit: 1
[y:0
[Address : 08
.
ata b\
Shor
| Ju y :
-

000 BT

THAHIEH
Answer with e=- Time between forward | - ™ .
data 04 s Expnn View Statistics | Hex v | [[current Butter ‘ Filter ‘ 2 frame and backward frame g\
> Bit 2 = “17: . 2.4 ...12.4 ms o
Lamp on :
g
u 5)
Stopped b | W || Trigger |Auto  + n!l A v | g H . ‘P,KEZV ‘ » m . ‘50% ‘ e Measurements [ ‘ Rulers [ Notes 3

Answer with
data 44

Command
to address 07 with
data AO
- query actual level
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Diagnostic with an Oscilloscope

DALI telegram traffic

— Typical communication

* Forward frames sent by the DALI Gateway
to the DALI devices

* Backward frames are sent back as a
response from the DALI devices to the DALI
Gateway

* The voltage level is pulled below 10V

— In the event of communication problems, the
following can be checked:

* Are there overlaid backward frames?

» Does the DALI device pull the voltage level
below 10 volts in its response?

* Does the DALI device send the response
within the specified time?

“y PicoScope §

o

X

File Edit Views Measur

ements  Tools Help

A Tl |y | 2@ [« [100msan v [0 ][« Joooss ‘r\||\4‘ 20f2

@"‘4‘}(32 ‘P\k{"?‘«kk\k's'@l‘"\‘

Al ‘Autc

v‘b‘DCv‘B‘ off v‘}l Hg-”ﬂ/ﬂ

pPico

I 20,0

17V

J/

Forward frames from
DALI Gateway

1903 1934

196,6

 \ A
Y

Time between

forward frame

and backward
frame =

Y

Backward frame from

DALI device

209,1

2122

WDALI-ChA

Stopped b | M

Trigger | Auto

- J’C‘A - ‘,( \H4|17,5v ‘D|H4‘m%

| =
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Diagnostic with an Oscilloscope

DALI telegram traffic

— The bits are bi-phased encoded:
* Logical 1: Rising edge
* Logical O: Falling edge

— Nominal DALI data rate of 1,200 bit per second
- one bit time is 833.33 us

g PicoScope 6

File Edit Views

Measurements  Tools  Help

M|ty | 2 @[« Jroomsav v [ ]| [« oo [ |H ‘ 20f2

@|[«[=2 PInoasa9|al

A e]ame v [r]loc v ||B,[« o ~ ] =]~ m4
20,0
v
o s 1oa

12,0

80

4.0

0,0

-4.0

-8,0

-12,0

START

833.33 ps

(Y

DALl - Ch A £}
-16,0

=20 ™

m ]
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Diagnostic with an Oscilloscope

“y PicoScope & — ] X
Forward frames O e =~ - Ml == Bl > | el Do s s o) iy
A, [« Jawo <o ]pc ] 8.« on -1+ HEEHW
— Forward frames are packets sent by the DALI
Gateway to the DALI devices (ballasts and
emergency lighting converters)
— They have one start bit (A), eight address bits S
(address byte) and eight data bits (data byte) .
— More details: IEC 62386 Part 102: “General
requirements — Control gear” g
ﬁtjﬂl 187,2 1903 1934 196,6 1997 2028 2059 2001 2122 215,3]
Stnpped- p |m | Trigger Auto J’i:‘ A v ‘ s \H ] |17,av ‘ > |H 1 ‘m% | »JQ Measurements (g ‘Ru\evs I notes [
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Diagnostic with an Oscilloscope

Forward frames

Forward frames are packets sent by the DALI
Gateway to the DALI devices (ballasts and
emergency lighting converters)

They have one start bit (A), eight address bits
(address byte) and eight data bits (data byte)

More details: IEC 62386 Part 102: “General
requirements — Control gear”

The address byte is structured as follows:
* The first address bit 7 defines “0” as a short

address for individual devices or “1” for group

or broadcast messages

* Thelast address bit is the selector (S), which

defines the following data byte with “0” as a
direct arc power level or “1” as a command

“y PicoScope §

File Edit Views Measurements Tools Help

M s |y | 264 [[ 4 [r00mean ~ [0 ][ [« Jao0ns ‘»\"\4‘ 20f2 @"‘4‘:(32 "\k@%%&@l”{‘ PDICO
|

;Ac‘am ‘}‘DC ~‘5‘ off ‘>| “gvavﬂ
-

]

A HKHdBBEAHHBARADL

Encoding of address byte

64 short addresses Short addressing
1 0 0 16 group addresses S Group addressing
1 1 1 1 0] S Broadcast unaddressed
1 1 1 1 1 1 1 S Broadcast addressed
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- o X

iy PicoScope 6
Forward frames w5 a ume ]y Bit7=0" > Bit 6...1 describes a short address 0...63 iy
palefree ~Jojloc - Jle[Jf ~ TV BN :
— Forward frames are packets sent by the DALI

16,0

Gateway to the DALI devices (ballasts and
emergency lighting converters)

— They have one start bit (A), eight address bits
(address byte) and eight data bits (data byte)

— More details: IEC 62386 Part 102: “General
requirements — Control gear”

— The address byte is structured as follows:

* The first address bit 7 defines “0” as a short
address for individual devices or “1” for group
or broadcast messages

+ The last address bit is the selector (S), which SRR RIE S e e | i B o SR i
defines the following data byte with “0” as a ' l1866ms |2006ms |Fooward |1 0 |00 |Command |90 |Shon |QUERY STATUS
direct arc power level or “1” as a command Sorpes (W[ a2 |[o - [ (e o] [Jus ] [esoemers @ | o 3 o 3 |
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Forward frames

— Forward frames are packets sent by the DALI
Gateway to the DALI devices (ballasts and
emergency lighting converters)

— They have one start bit (A), eight address bits
(address byte) and eight data bits (data byte)

— More details: IEC 62386 Part 102: “General
requirements — Control gear”

— The data byte is structured as follows:

» Direct arc power command (DAPC), the
requested light output (0...100%)

* Standard commands, e.g. query lamp failure
(92hex), query missing short address (96hex),
query status (90hex), query device type
(99hex), query max level (Alhex), ...

“y PicoScope §

- o X

File Edit Views Measurements

Tools  Help

A Tl |y | 264 [« [100mean [0 ][« Jaooss ‘r\|“4‘ 20f2 B.it 7‘“0 9 Data b'itS l)i":()

a, [« Jawo < v ]loc

~ || Bl « Jor -1 ‘g-”mﬂ

I 200

g o o

16,0

WDALI-ChA

[ 1866 msz 2006 ms |Forward |1 o |oD Command |90 | shert |QUERY STATUS

Stopped P | M | Trigger | Auto

- J’C‘A - ‘,( \H¢|w,av ‘D|H4‘m% |>JQ ‘Measuremennﬂ ‘Ru\estNnte;E I
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iy PicoScope 6 — [u] x

File Edit Views Measurements Tools Help

Backward frame [Jl‘dn‘ =‘|§7‘{;}]H<‘m.‘nvmv v|>]H4‘¢o‘ok5] "”H“I‘ lzo]r | » @"[4‘;(32 \»]\A\wqqqe|q‘ })iCO
ALl 4| Auto ~ ¥ |[pC ~ || B |« oOff ~|» = | vy S
— A backward frame is the response packet sent | = —
by the DALI device back to the DALI Gateway
— It consists of one start bit (A) and eight data
bits
— More details: IEC 62386 Part 102: “General
requirements — Control gear”

DALI - Ch A £

-200

H

4
Stopped b @‘Tn’ggar Auto ¥ J’i:‘ A v ‘_(_(_ \H ) |w,av ‘ > ]‘[4 ‘m% | »]Q < » ‘Measuremems ‘Ru\eu Notes [ I
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“y PicoScope § - o X%

File Edit Views Measurements Tools Help

Backward frame E‘JI i | |'}7ﬁ‘l4‘100m;/dw w ][ [ Jaoois ‘r”|[4‘ 20f2 » @"[4‘;{32 ‘»]‘\‘qu\qu|q‘ r)iC()

A‘l1‘Auto v‘b]D( - ‘B‘ < | off v‘}l Hglv”fvﬂ

— A backward frame is the response packet sent

by the DALI device back to the DALI Gateway el el boe s
. . . “* 1 Answer from addressed device:
— It consists of one start bit (A) and eight data = | 00hex > 00000000bin
bits . | Bit 0: No ballast fault
Bit 1: No lamp fault

— More details: IEC 62386 Part 102: “General Bit 2: Lanlﬁp off \ /
. ) Bit 3: No limit error
requirements — Control gear * | Bit 2: No fade running
. “2o_} Bit 5: No reset state
Example: o «««”"| Bit 6: No short address is masked
The addressed DALI device “13” returns the Bit 7: No power cycle seen
queried property value (command “Query
status 90hex”) in a backward frame with a

status byte “OOhex”

B 12133 ms
Stopped b E‘Tﬂ'ggar Auto ¥ J’i:‘ A v HZI\ H < |w,av ‘ » H [ 4 ‘m% | 3 ] e » ‘ Measurements ‘ Rulers Notes I

AL R HR
RAPpD
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ﬁ| Link Export | View Statistics | Hex || Current Buffer | Filter [Fleld] w | Search 4 »
| End Time Frame Start Bit | ¥ |.Addre« Data Address Type Control Special
LCommand Command
1584z 3F Command @0 Short QUERY STATUS d
o0 Commaznd a0 Shert QUERY STATUS v Tical communication
00 '
) Command |20 Shor QUERY ACTUAL v » Forward frames sent by the DALI Gateway to the DALI device
(4] '
o Command |50 Shor Quey staUs v Backward frame is sent back as a response from the DALI
o o .
- — - —— » device to the DALI Gateway
= = — = v The voltage level is pulled below 10V
A 2204s 2268 Fornward (1] o0z Command o0 Short QUERY STATUS L
32 22T4s 2281= Bacloward 00 -
33 2361s 2375 Fonward 0 0z Command Al Short QUERY ACTUAL — s
34 2381= 2388 Bacloward 00 -
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| » | Measurements [0 | | | Rulers [ Notes
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KNX DALI Gateways - Practical knowledge about DALI - Part 2

Online Learning Session

Training content

— This training mainly relates to the DALI basics and properties

— Extensive training content is available online for the DALI
Gateway and ABB i-bus® Tool, e.g.
emergency lighting, constant light control, human centric
lighting, Dim2Warm, RGBW/HSVW, sequencer, load
management, operating duration, standby switch-off, partial
failure, ...

— Slides, tutorials and video recordings of webinars, online and
practical learning sessions
- Training & Qualification Database
- YouTube, Channel “ABB Home and Building Automation”
https://www.youtube.com/user/ABBibusKNX

— Function descriptions, application guides, video tutorials, step-
by-step guides:
- Engineering Guide Database

ARD
fat

Webinar “DALI Gateway Premium DG/Sx.64.5.1 -Special Functions”

Webinar- Competence Center Europe - Smart Buildings
ibel, 10 3 , Martir ry & Olaf

DALI Gateways
Replacing a DALI Gateway



https://new.abb.com/low-voltage/products/building-automation/service-and-tools/training-and-qualification/training-qualification-database
https://www.youtube.com/user/ABBibusKNX
https://new.abb.com/low-voltage/products/building-automation/support/engineering-guide-database
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Online Learning Session

Homepage

www.abb.com/KNX

- Products and Downloads
- Lighting Control
- Search Options DG/S

— ETS Application

— ABBi-bus® Tool

— Product Manual

— Engineering Guides

— Installation and Operating Instructions
— Specification Text

Lighting Control

Maodern light management

ABB i-bus@ KNX ensures optimum lighting of industrial and office buildings as well as private
dwellings. The lighting requirement is monitored and controlled. In addition, subsystems (such as 1 -
10 V lighting control, DALI) and their interfaces are supported

Main benefits

= Increases energy efficiency by constant lighting and presence dependent control

= Improves comfort with light scenes

= More flexibility through reprogramming or adding devices while in operation to meet changing
needs

Main features

= Universal dimming actuators for controlling loads of 210 VA up to 2400 VA
= Switch/dim actuators for switching and dimming electronic ballasts with 1-10 V control interfaces
= DALI Gateways for integration of DALI ballasts into KNX bus

Products and Downloads

All products DALI Gateways and Light 1-10V Switch / Dim Universal Dim Actuators
Controllers Actuaters and Light
Controllers
Filters Search options
- -

LED Dimmers Light Level Sensors



http://www.abb.com/KNX
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Online Learning Session

Software Repository

Product Search

Excel list in German and English
Link to general product information

Ye,

%,

Search for a KNX product and the corresponding software

(firmware, ETS application) will be displayed

Current firmware of Welcome IP and free@home devices

A direct download of this software is possible via a link

Historical ETS applications can also be downloaded (database

for ETS App “Reconstruction Tool”)

www.abb.com/KNX
- Additional materials
- Downloads for KNX
- Software Repository

Software Repository

Are you looking for a particular piece of software for you
structured list of all current and older software versions ﬂ Search

We recommend ensuring that devices are always i

Enter either product type, product ID or device type of the product you are searching

R Select your language: English -

Search Criterion

DG/SL1 j

kre searching for. You will immediately receive a

Cancel download the individual software files

ns#alled and operating using the latest firmware and software versions. Claims for defects or damages due to the use of software or*

firmware versions that have 1ot been kept up to dgfte will not be accepted. All information in this repository is supplied without guarantee.

Find a product

Search

Did you know?

With the subscription to our Mews-Ticker vou will be able to
receive a short message informing you of the latest software releases

Complete ETS Databases
ABB ETSS Application Database

Busch-Jaeger ETSS Application Database

To the News-Ticker

General Product Information

Product ID [Product T[Preduct Name [Device Type [History [website
2CDGU0026R0011 | DG/S11 | DG/S11 DAL Gateway, 1-fold, MDRC | AO12 ‘ Release Note | Link

|_|Current Software Versions Obsolete Software Versions.

Software Version |Application Name Release Date |Download Software Version m Name Release Date |Download
ETS3 11C Dim Slave Light Scenes Dynamic 1f /11c 01.01.2014 Link ETS3 10 | Dim Slave Light Scenes Dynamic 1f | 04.07.2006 Link
ETS4 [ ETSS 11c Dim Slave Light Scenes Dynamic 1f/1.1¢ 01.01.2014 Link ETS3 10a | Dim Slave Light Scenes Dynamic 1f) 01.05.2007 Link
Firmware 13 | Software Tool 29.06.2009 Link ETS4 / ETSS 10a | Dim Slave Light Scenes Dynamic 1f) 01.05.2007 Link
i-bus® Tool 19.45.0 | ABBi-bus® Tool 01.06.2021 Link ETS3 11 | Dim Slave Light Scenes Dynamic 1f] 16.03.2011 Link

ETS4 /ETSS 11 | Dim Slave Light Scenes Dynamic If] 16.03.2011 Link
ETS3 1la | Dim Slave Light Scenes Dynamic if| 08.06.2011 Link
ETS4 /ETSS 11a | Dim Slave Light Scenes Dynamic if| ©08.06.201 Link
ETS3 1ib | Dim Slave Light Scenes Dynamic if{ 01.03.2013 Link
ETS4 / ETS5 11ib | Dim Slave Light Scenes Dynamic if{ 01.03.2013 Link
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Online Learning Session

Training Material

ABB

= Training & Qualification Database

Training & Qualification Database
— The database contains extensive training content
* Webinar, Learning Sessions, ... slides and videos

* Presentations

* Video tutorials

>»
=

* and more ... ' i ' ' ' ‘ 7\
« https://go.abb/ba-training ‘

+ ww.abb.com/knx (= Services & Tools = Training
and Qualification - Training Database)

YouTube
— Channel “ABB Home and Building Automation”
* https://www.youtube.com/user/ABBibuskKNX

= i

w;bmar “DALI Gateway Premium DG/Sx.64.5.1-Special Functions”
mpetence Center Europe - Smart Buildings

Webinar - Cor m;



https://go.abb/ba-training
http://www.abb.com/knx
https://www.youtube.com/user/ABBibusKNX
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Light + Building will take place in March 2022

Onsite + digital: here we go

— At Light+Building the industry presents every two years the
latest products for the fields of lighting, electrical engineering
and home and building automation

— Light+Building opens in Frankfurt from 13t to 18t March 2022

— The new Light+Building digital additions functions will also be
available at the same time and beyond

— We plan our participationin general as a hybrid event, so that
customers can join remotely

— You will find ABB and BUSCH-JAEGER booth in the NEW hall 12.0
— More information to come before the end of this year

light-+building

13.-18.3.2022
Frankfurt am Main
Trade Show

light+building digital extension

Matchmaking | Chat | Appointments | Networking. ..

Contactor Profile
Company Profile | Products | Content | Videos on demand | Appointment request tool. ..

©ABB
December 9, 2021 | slide 44

AL R HR
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Disclaimer

The information in this document is subject to change without notice and should not be construed as a commitment by ABB. ABB
assumes no responsibility for any errors that may appear in this document.

In no event shall ABB be liable for direct, indirect, special, incidental or consequential damages of any nature or kind arising from the use
of this document, nor shall ABB be liable for incidental or consequential damages arising from use of any software or hardware described
in this document.

© Copyright [2021] ABB. All rights reserved.
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