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Part 1: Today (Online Learning Session)

DALI Technology

KNX DALI Gateways DG/S

Manual Operation

DALI Communication (DALI Monitor)
Commands

Cyclical queries

... and with live demonstration on Thursday
this week (Practical Learning Session)
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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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DALI technology

— The DALI protocol is standardized (IEC 62 386) and transmits at s e R
1,200 bit per second ’

— DALI-1: Single-Master-Slave System without collision control,
max. 64 devices (slaves) per DALI line

— DALI-2: Single/Multi-Master-Slave System with collision control,
max. 64 devices (slaves) and max. 64 controllers (masters) per
DALI line

— Installation is easy due to the free wiring topology up to 300 m
and non-polarity sensitive 2 wire cable (1.5 mm?)

— No SELV - no specific cable required
The DALI control line can be installed together with mains cable

Llllumination Interface Alliance (DiiA).

(e.g. by using a 5 wires standard cable) Wireless | © ,
GatewaEF "~ el ol win e Lt
— Interface voltage Uy16 V (12 V to 20.5 V) 2 . % w b y
. ? | O @D

— DALI Power supply: Max current of 250 mA . DAH c'onlnecuvmega}.‘ar ‘

- Materials now available ) Webinar: August 19, 2021
— A device may consume a maximum of 2 mA : ——
— DALI allows up to 16 groups and 16 scenes www.dali-alliance.org



http://www.dali-alliance.org/
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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)

Status
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Cyclical queries “Status” and “Actual level”
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DALI technology and KNX DALI Gateways
e . "\ Cyclical queries “Status” ....”

«“« ” o ] ] N \ /7
& Status ... i Commands “DAP ...” Answer  ¢mm Adr. 3 iGrp 5 i sc.2,7,8 | _-()-
Switch/dim DG/s =0 - - - - mp : 1 (values) |
! Broadcast all . : : . 1,
- - Adr. 195 Grp. - i Sc. - E— A
Control | Individual control - : "1 (values)
element 1 > 3 i
LY
.| |...| |63] |64 [ i i 1l -@-
% = t &= | adr. 57! Grp.11 | Sc.4,711{ -
Group control mp \ ! i (values) |
akidede 11121131
[eo000000] 0 | . ' T NG
— $| adr. 141 Grp. 5 | 56514 |-
— n : mp 1 1 (values) J
|
m t r T T L
- Adr 25i Grp. - i Sc.1,4,7,9 -!_
mp T "~ 1 (values)
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DALI technology and KNX DALI Gateways: Switch Output ON - Command “Broadcast (all) - ON”

4 "\ Cyclical queries “Status” ....” 1 ,AllON
€@ Status“...” i Commands “DAP...”  Answer  ¢mm Adr. 3 iGrp 5 | 5¢.2,7.8 _-@- ON
Switch DG/S [*__n i - - <= mp { : ! (values) |
all -
“ON” Broadcast all > Broadcast - ON p . . X W1,
. € | adr.19! Grp.— | S&° “\x/~ ©ON
Control Individual control 2915~ 1 (values) [
element | (= 1 5 3 i mp i i )
) .
63| |64 ( i i l @ -
% - t &= | adr. 57! Grp.11 | Sc.4,7,11] - ON
Group control mp \ ! i (values) |
oooao
0 7 . ; ; N A
!_ ‘ - Adr 14§Grp 5 i Sc.514 | -()- ON
e o o 0 ] ) 1 ) 1 (ValueS)
al 1 I L 1 1 J
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@( t h r T T L
1 1 - -
Adr.25i Grp. - | S¢.1,4,7,9 ! ON
mp I i (values)
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DALI technology and KNX DALI Gateways: Switch Ballast 19 (individual controlled) ON - Command “Ballast 19 - ON”

4 [o00 ] "\ Cyclical queries “Status” ....” |
«II Status “ON” 8 Commands “DAP ...” Answer <= f Adr. 3 EG 5 E Sc.2,7,8 ) —\@’—
r.3 1 Grp.5 | —
Switch DG/S [*__n i i = - ||»| L I ! (values) |
ballast 19 -
“ON” ! Broadcast E all = Ballast 19 - ON p ' ' N A1,
4= : ! Sc. - -()-
e Adr.19; Grp.— — ON
Control Individual control - | T T (values)
element | 11 (2)1[3][.. i
) |
19| |...| |63] |64 ( ! | l -@-
% — L— L— L— L— t & | 457! Grp. 11! Sc.4,7,11 —@
Group control "-I L i 1 (values) )
gooao
1 1 — -—
e V - Adr.14} Grp.5 | S¢ 214 | - @
1 i 1 (values)
ol 1 ||-I . I I )
|
KNX t - T T NP
1 1 — —
Adr. 25! Grp. - | 56 L41,9 @
"-I ! 1 (values)
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DALI technology and KNX DALI Gateways: Set Value Ballast 25 (individual controlled) 70% - Command “Ballast 25 - 70%"”

4 "\ Cyclical queries “Status” ....” o1,
@miStatus “70%” % Commands “DAP ...” Answer  4m [ Adr 2 iGrp 5 | 5¢.2,7.8 1_— -
Set value DG/S | 0 i i = - ||»| L I ! (values) |
ballast 25 - 7009,
“70%" ! Broadcast ( all > Ballast 25 - 70% - : : . Y
.. il IV I Sc. - Q-
Control Individual control r.19:1Grp.— 1 (values) [
element . 1 > 31 [ i ||»I q i i )
1
...| l25| |63] |64 ( ! I l -@-
% — L_‘ L_‘ L_‘ L—‘ t & | Adr 57! Grp. 11| Sc.4,7111 -
Group control "-I L ! ! (values) |
oooao
1 1 - -
Pl V = Adr. 14} Grp.5 | 5¢ 214 =
a1 "-I g ! ! (values)J
[
KNX t h T T N I /
1 1 - -
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DALI technology and KNX DALI Gateways: Switch Group 5 (group controlled) OFF &> Command “Group 5 - OFF”

4 "\ Cyclical queries “Status” ....” o1,
€mStatus “OFF” 3 Commands “DAP ..." Answer  4um Adr. 3 iGrp 5 156278 | -()- OFF
Switch DG/S |0 i - - <= mp i 1 (values) |
group 5 _
“OFF” ! Broadcast l all > Group 5 - OFF - . . N AL,
ivi - Adr 19i Grp. - i S¢.- L ~\y/~
Control Individual control "»I‘ S S (values)J
element | 11 (2] 1[3 i
) |
63 64 ( : : N\ _\ /_
% N '} & | Agr57iGrp.and SCATIL -
Group control "-I L ! ! (values) |
0ooo
1 1 - -
By V - Adr.14} Grp.5 | szsalsu::) — OFF
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DALI technology and KNX DALI Gateways: Call Scene 7 > Command “Call Scene 7”

f 0000 |
€ Status “...” -
Call DG/S = u|
a
scene “7” ! Broadcast l all
Control Individual control
element | 1 > 3
)
63| |64
% Group control
oooao
=
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ol |
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7~ N\
KNX

N

Cyclical queries “Status” ....”

Commands “DAP ...”

= =y -
-> Scene 7

*All scene values
are saved inside
DALI ballasts !

Answer
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KNX DALI Gateways DG/S - device overview

KNX DALI Basic and Premium / 1-fold and 2-fold

— Supply voltage 100 - 240 V AC/DC, 50/60 Hz - suitable for
worldwide use

Integrated DALI power supply
- No additional DALI power supply is required and not allowed

— DALI Outputs 230V secure
—Incorrect connection with mains voltage does not destroy the
DALI Gateway

— LEDs for device operation “ON” and “DALI status”
- Quick and easy diagnostics

— Button for manual switching of DALI output with broadcast
function - Test of installation and lighting

DG/S1.64.11
Basic, 1-fold

DG/S 2.64.5.1
Premium, 2-fold
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KNX DALI Gateways DG/S - operation LED “ON” (green)

KNX DALI Basic and Premium / 1-fold and 2-fold =54
I oy
— Lights up when operating voltage and KNX voltage are available B
and the device is functional (system is initialized after booting) 0.6%m
— Flashes quickly (5 Hz) if KNX voltage is available but operating
voltage is not hoa@=
— Slowly flashes (1 Hz) in manual operation mode — I KNX I oau | @ON
- Off /DAL [+]| 1x64
* If no KNX voltage is available -
+ KNXvoltage is available and DALI Gateways address and -
application program have been unloaded
- If KNXis available, the programming LED lights up when the y
programming button is pressed LN
@@ 5 “w-
1 2 0.6 Nm
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KNX DALI Gateways DG/S - DALI status LED A/B (yellow)

KNX DALI Basic and Premium / 1-fold and 2-fold
— Off: DALI Gateway is in normal mode
— Lights up if a DALI fault occurs, e.g.

* Lamp fault

+ Ballast fault

* Function “Acknowledge fault messages” is enabled and a fault
has not yet been acknowledged

* Short circuit on the DALI line
» Overvoltage (230 V) on the DALI line

— Switch status of the output is indicated during manual operation
mode

— Flashes quickly (5 Hz) during DALI address assignment and
initialization of a DALI device

'y
B =i
DA+ DA-
2
hor@P=
KNX IKNX | DALI © ON
Voau| 4| 1x64
KNX L
Us

Us=100— 240 V~
110 - 240V =
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KNX DALI Gateways DG/S - manual button t;
KNX DALI Basic and Premium / 1-fold and 2-fold e L3
(1) For manual switching of DALI output A/ B @ I@ = PE—-» -t —e+t—-—-—9+1-
— Pressing button A or B for > 2 sec.< 5 sec. puts the DALI Gateway 2oty L é
(outputs A and B) into manual operation mode [ - I_JC
— Green LED flashes hoaAl@= 08 T | sy Rodu e Red
— After release, the brightness value of the DALI devices initially wx T TH oau '- —
stays unchanged —I /oaui l 1x64 ‘ .
— By pressing (< 2 sec.) button A or B, each DALI output can be s N,
switched independently 3 — Q0 == _@_ _@_
— Switch status of the output is displayed by yellow LED L J oo
- Testing the wiring, installation, lighting and supply voltage of the el o ©* Switch all
ballasts and lamps U, =®';— - on/off
- All lamps at the output switch on and off iy = Ug= 100 - 240V~ ; / @
I ) 110- 240 V= ! o e
- Broadcast command: -l - 4 : o TR H
Ballasts that are not addressed also react to this! 11 -
A DD
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KNX DALI Gateways DG/S - manual button

KNX DALI Basic and Premium / 1-fold and 2-fold

— During manual operation mode

No communication at the DALI output
- no commands and no queries are sent!

The supply voltage is present at the output and can be
measured with a voltmeter

Nominal system voltage U, 16 V (12 V...20.5V)
Minimum voltage U, 10 V (at receiver)

When the DALI Gateway is disconnected, OV is measured on the
DALI line

If a voltage is measured, there is another DALI power supply in
the line (not permitted) or a ballast has a device fault

|
PAN51 MULTIMETER
o

20

PANCONTROL ..
ONIHOL=t  PAN51 MULTIMETER
o= Y ’

" POWER . 202000

uuuuuuuuuuu

AL R HR
RAPpD



KNX DALI Gateways — Practical knowledge about DALI - Part 1

Online Learning Session

KNX DALI Gateways DG/S - manual button

KNX DALI Basic and Premium / 1-fold and 2-fold

— If button “A” or “B” is pressed for > 2 sec., manual operation mode
is left

— The green LED switches back on

— The devices receive the brightness value parameterized via the
ETS application program (“Brightness value on exiting manual
operation”)

B =i

DA+ DA- @

0.6 Nm

hoA@=

| KNX | Bl @ ON

KNX

1x64

~ DALI

S
KNX L

| @@ Us=100-240 V~
) 110-240V=

1 2 0.6 Nm
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KNX DALI Gateways DG/S - manual button

KNX DALI Basic and Premium / 1-fold and 2-fold
(2) Trigger DALI addressing output A/ B @

— The “Automatic DALI addressing” is disabled (default) and can be
triggered via ABB i-bus Tool®, KNX group telegram or manual
button

— If the button is pressed for longer than 5 sec., then DALI devices
without a DALI address will receive one

— If the DALI Gateway is in manual operation mode, it is left and no
addressing is initiated

3A4

|/?@
©

DA+ DA-

foal@=
KNX IKNX | DAL ® ON
Zoaui|+[1x64
< -
KNX L J
LUSN =&

Us=100— 240 V~
110 - 240V =

@@ 5

1 2 0.6 Nm

E

L1
L2
L3
N
PE——¢+}—¢- —-—-—I-- —
AC
-
P2l [=2]Y
max. 64
Addressing
63‘\@2
KNX I%l ,D:L,; C ON @
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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), e.g. status, actual
level

IEC

]
[}

INTERNATIONAL
STANDARD

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

Interface d'éclairage adressable numerigue —
Partie 102: Exigences générales — Appareillages de commande

Edition 2.0 2014-11
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DALI commands and cyclical queries

— ETS: The group- /bus monitor records the KNX telegrams

— DALI software: Records the queries and commands sent by the
DALI Gateway and answers from the devices

— Note: All DALI addresses are shifted by the value “1”
* Address range KNX1...64 - DALI0...63
« KNX DALI device 1 - DALl address O

KNX DALI device 64 - DALI address 63
* KNXDALIgroup 1l - DALIgroup O

KNX DALI group 16 = DALI group 15
* KNX DALI scenel - DALIscene O

* KNX DALI scene 16 - DALI scene 15

Cyclical queries “Status” and “Actual level”

DG/S Commands “DAP ...

Status
wons @ I I I

[o]
oe
8
Se

= O h Answer
) Switch
= “ON”
Control
element

%_
00000000

oooan

nl

=

an

7 N QH

ETS Group/ DALI
Bus Monitor software

@m Answer

L
1

i (DALI address 0)

€= Answer

N
msp | Ballast —@—
X

2

€= Answer

= | Em.Con.
L gL

$
€= Answer

N
m [ Ballast —@—
64

(DALI address 63)
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DALI commands and cyclical queries

DALIMonitor - DALI USB (6537) — a X
A [u] v find Hex: find &ddr: find Cract
The most common DALI commands SRl b M X F 2 (e Bl A
~ Direct Arc Power Control (ballast or group) P E B B EEIE
. . . 35 DAP 02FE Al DIRECT ARC POWER (DAFPC) 254 (100 %) I (n);;g.:g;;; 321 1;{”};]
* When “DAP (/evel)” is received, the ballast starts fading to the e = et
desired level B AEEE
« The transition begins with the corresponding fade time « o 3§ DAP  02FE A1 DIRECT ARC POWER (DAPC) 254 (100 %)
= o Level instruction “Direct Arc Power Control” — DALI
ballast 1: 254 level (100% light output)
- KNX ballast 2!
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DALI commands and cyclical queries

The most common DALI commands
— Direct Arc Power Control (ballast or group)

* When “DAP (/evel)” is received, the group starts fading to the
desired level

* The transition begins with the corresponding fade time

DALIMenitor - DALI USB (6597) - o x
@ leg p 11 X IF ; ? find Hex find Addr find Crac
[Line# [ Type [ HexData_| Address [ Comman d [Time [ Date [ Comment it ~
145 Query 3F00 31 QUERY STATUS 11:47:06.082 09.11.2021
146 Query 4100 A32 QUERY STATUS 11:47:07.100 09112021
147 Query 4300 A33 QUERY STATUS 11:47:00.117 09112021
11:47:11.143 09.11.2021
149 DAP 86CC 63 DIRECT ARG POWER (DAPC) 204 (26.%) | 11:47:11.785 09112021
11:47:13.162 09.11.2021
151 Query 4900 A6 QUERY STATUS 11:47:16.180 09.11.2021
152 Query 4890 A37 QUERY STATUS 1147:17.205 09.11.2021
153 Query 4D90 A38 QUERY STATUS 11:47:19.225 09.11.2021
154 Query 490 A9 QUERY STATUS 11:47:21.248 09112021
155 Query 5190 A0 QUERY STATUS 11:47:23.273 09.11.2021
1% Qu 5300 A4l QUERY STATUS 11:47:26.292 09.11.2021
157 Qu 5500 242 QUERY STATUS 11:47:27.313 09112021
158 Q
159 ¥
- | 149 DAP 86CC G3 DIRECT ARC POWER (DAPC) 204 (26 %)
161 Q 3
182 Q
183 Que 6100 A48 QUERY STATUS 11:47:30.443 09.11.2021
184 Que 6390 Adg QUERY STATUS 11:47:41.467 09.11.2021
185 Q
186 Q
87 I . . I o In
= | Level instruction “Direct Arc Power Control” — DALI
170 O

group 3: 204 level (26% light output)
- KNX group 4!
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DALI commands and cyclical queries

The most common DALI commands
— Go To Scene
* The scene value stored in the ballast is recalled

DALIMonitor - DALI USE (6597)

- o X

@ Llog P ] X IF ; ? find Hex find Ade find Crnc

[Line # [ Type [HexData [ Address [ Command [ Time [ Date [ Comment

Query 2500 Al3 QUERY STATUS 09:2836.250 00.11.2021
14 Quer 2790 A19 QUERY STATUS 09:28:38.268 09.11.2021
15 Quer 2990 A20 QUERY STATUS 09:28:40.293 09.11.2021
15 Query 2890 A21 QUERY STATUS 09:28:42.318 09.11.2021

09:28:44.337 09.11.2021
18 AP FF10 Beast GO TO SCENE 0 09:28:44.984 09.11.2021
f i " e TOERT ST 09:28:46.357 09.11.2021
20 Quer 3100 A24 QUERY STATUS 09:28:48.374 09.11.2021
21 Quey 3300 425 QUERY STATUS 09:2850.401 00.11.2021
2 Quey 3500 AZ6 QUERY STATUS 09:28:52.420 09.11.2021
23 Quer 3790 Az7 QUERY STATUS 09:2854.444 09.11.2021
24 Query 3900 A28 QUERY STATUS 09:2856.470 09.11.2021
25 ouey 3890 A28 QUERY STATUS 09:28:58.488 00.11.2021
% a
27 a
= of 8 1AP FF10 Beast GOTOSCEMED
29
n
31 specal AD00 B FING 09:20.08.778 09.11.2021
2 Quey 4700 435 QUERY STATUS 09:20-10.621 00.11.2021
3 Q
ETR
35 Q 4 > [{3 ”
= o Levelinstruction “Go to scene 0” — broadcast
ST —_—
| > KNX !
scenel!
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DALI commands and cyclical queries

The most common DALI commands
— Set Fade Time (ballast/group)
 To store a new fade time

* The ballast only has a fade time. If the times are different (ON 4
sec. and OFF 2 sec.) it is sent again to DTRO (data transfer
register 0) and stored (set fade time G2) before a command

(e.g. direct arc power) follows

* DTRO=0: 0.0 sec.
DTRO=1: 0.7 sec.
DTRO=2:1.0 sec
DTRO=3:1.4 sec
DTRO=4:2.0 sec.
DTRO=6: 4.0 sec
DTRO=12: 32.0 sec.

DTRO=15:90.5 sec

DALIMonitor - DALI USE (6597)

- o X

%7' log P 1] X IF ; ? find e find Ade find Crnc
[Line# | [HexData [ Addres: [ Comman d [ Time [Date [ Comment it ~
436 y 3890 A29 QUERY STATUS 10:09:17.761 09.11.2021
437 Query 3090 A30 QUERY STATUS 10:09:19.785 09.11.2021
438 Query 3F90 A31 QUERY STATUS 10:09:21.801 09.11.2021
439 Query 4190 A3z QUERY STATUS 10:09:23.824 09.11.2021
10:09:25.850 09.11.2021
441 Special 306 DTRO= 6 (0X06) 0:09:27.313 09.11.2021
442 Conf 852E a2 SET FADE TIME (DTRO) 0:09:27.343 09.41.2021
443 Conf 852E a2 SET FADE TIME (DTRO) 0:09:27.373 09.11.2021
444 DAP 84FE (3 DIRECT ARC POWER (DAPC) 254 (100 %) §10:09:27.401 09.11.2021
T—— " - TTSTRY 10:09:27.868 09.11.2021
446 Query 4790 A5 QUERY STATUS 10:09:29.894 09.11.2021
447 Query 4990 A6 QUERY STATUS 10:09:31.918 09.11.2021
448 Query 4800 A3T QUERY STATUS 10:00:33.040 09.11.2021
49 Q
450 -
51 q Special A306 Ex DTRO= 6 (0x06)
452 @
5 0 Conf 852E G2 SET FADE TIME (DTRO)
454 Q
55 q Caonf 852E G2 SET FADE TIME (DTRO)
456 @
457 Query 5D90 AL QUERY STATUS 10:09:52.142 09.11.2021
458 Query 5F90 ALT QUERY STATUS 10:09:54.164 09.11.2021
459 Query 6190 A48 QUERY STATUS 10:09:56.186 09.11.2021
4650 Opag 5320 QUERYSTATL A0025220= 00720001
461 @ p
428 Special A304 5 DTRO= 4 (0x04)
429 Conf 852E G2 SET FADE TIME (DTRO)
430 Conf 852E G2 SET FADE TIME (DTRO)

Switch ON:
Fade time of
4 sec.

Switch OFF:
Fade time of
2 sec.

Configurationinstruction “Set fade time” — DALI
group 2: ON 4 sec. and OFF 2 sec.
- KNX group 3!
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DALI commands and cyclical queries

The

most common DALI commands

— DALI thereis no start/stop dimming as specified for KNX

— Therefore, dimming is implemented as follows:

Start dim:

Send fade time to DTRO (e.g. 7=5.7 sec)

Set fade time (ballast/group)

Send direct arc power to max level (dim up) or min level (dim
down)

- Ballast/group starts dim up/down

Stop dim:

Send fade time to DTRO=1 (0.7 sec), fastest possible time
Set fade time (ballast/group)

The DALI Gateway calculates the dim stop value and sends
direct arc power level to synchronize all ballasts of the group
- Ballast/group stops dim and adopts the sent value

DALIMonitor - DALI USE (6337) - o X
%7' log P 1] X IF ; I find e find Ade find Crnc
[Line# [ Typ [HexData [ Address [ Comman d [ Time [ Date [ Comment it
126 Ouery 3020 A30 QUERY STATUS 1157:48.974 09.112021
127 Qu 3F90 A3t QUERY STATUS 1157:50.950 09.11.2021
128 Query 4190 A3z QUERY STATUS 11:57:52.974 09.11.2021
1157:54.097 09.11.2021
130 Special A207 DTRO=7 (0X07) 157:85.801 09112021
131 conf 8728 c3 SET FADE TIME (DTRO) 157:85.831 09.112021
132 Conf a72E 3 SET FADE TIME (DTR0) 157:55.860 00.11.2021
133 DAP 86FE 3 DIRECT ARC POWER (DAPC) 254 (100 %) [}11:57:55.800 09112021
134 Special A301 E DTRO= 1(0x01) 157:56.925 09.11.2021
135 Conf 872E ex! SET FADE TIME (DTRO) 157:56.955 09.112021
13 conf 872E c3 SET FADE TIME (DTRO) 157:56.986 09.112021
137 DAP 5664 c3 DIRECT ARC POWER (DAPC) 106 (1.8 %) JJ11:57:57.016 09.11.2021
y oury oy g ol 4156757115 00112021
138 Q
w o430 Special A307 * DTRO=7 (0x07)
boamr [ Conf 872E Ga SET FADE TIME (DTRO)
o132 Conf 872E G3 SET FADE TIME (DTRO)
148
w o] 133 DAP 86FE G3 DIRECT ARC POWER. (DAPC) 254 (100 %)
148 a4 T e a4
e o134 Specia A301 ki DTRO=1 (0x01)
150 S gt K e ¥ . Ty
= of 135 2 a72E G3 SET FADE TIME (DTRO)
136 Zonf 872E G3 SET FADE TIME (DTRO)
137 DAP 2664 G3 DIRECT ARC POWER (DAPC) 106 (1.8 %)
Start dim:
.

* Special command “DTRO - Send fade time” - 5.7 sec.

» Configuration instruction “Set fade time” — DALI group 3:
5.7 sec.

* Level instruction “Direct Arc Power Control” — DALI group 3:
254 level (100% light output)
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DALI commands and cyclical queries

The

most common DALI commands

— DALI thereis no start/stop dimming as specified for KNX

— Therefore, dimming is implemented as follows:

Start dim:

Send fade time to DTRO (e.g. 7=5.7 sec)

Set fade time (ballast/group)

Send direct arc power to max level (dim up) or min level (dim
down)

- Ballast/group starts dim up/down

Stop dim:

Send fade time to DTRO=1 (0.7 sec), fastest possible time
Set fade time (ballast/group)

The DALI Gateway calculates the dim stop value and sends
direct arc power level to synchronize all ballasts of the group
- Ballast/group stops dim and adopts the sent value

DALIMeritor - DALI USE (6397) - o X
%7' log P 1] X IF ; ? find e find Ade find Crnc
[Line # [ Type [HexData [ Address [ Comman d [ Time [ Date [ Comment it ~
126 Query 3090 A30 QUERY STATUS 1157:48.974 09.11.2021
127 Query 3790 A31 QUERY STATUS 1157:50.950 09.11.2021
128 Query 4190 A3z QUERY STATUS 11557:52.974 09.11.2021
11557:54.997 09.11.2021

130 Special 4307 = DTRO=7 (0X07) 157:56.801 09.11.2021
131 conf 3726 [=<! SET FADE TIME (DTRO) 157:56.831 09.11.2021
132 Conf 872E @3 SET FADE TIME (DTRO) 1:57:55.860 09.11.2021
133 DAP 86FE a3 DIRECT ARC POWER (DAPC) 254 (100 %) [}11:57:55.800 09.11.2021
134 Special A301 E DTRO= 1(0x01) 157:56.925 09.11.2021
135  conf 872E a3 SET FADE TIME (DTRO) 1:57:56.955 09.11.2021
136 conf 872E 3 SET FADE TIME (DTRO) 157:56.986 09.11.2021
137 DAP 2564 [==! DIRECT ARC POWER (DAPC) 106 (1.8 %) JJ11:57:57.016 09.11.2021
y o2y Eeay T TOERTeTATE 1157:57.415 00.11.2021
138 Q
140 20 oo A3NT * \TTRO= 7 (0x07)
w 4430 Specia 30 DTRO=7 (0x07)
el 434 872E G2 SET FADE TIME (DTRO)
—l s 872E G3 SET FADE TIME (DTRO)
146 a9 ap P ), =] 0 y " VOE A AT
e o] 133 86FE G3 DIRECT ARC POWER. (DAPC) 254 (100 %)
148 :
w9 of 134 Special A301 2 DTRO=1 {0x01)
150 @
i1 of 135 Conf a72E G3 SET FADE TIME (DTRO)

136 Conf 872E G3 SET FADE TIME (DTRO)

137 DAP 2664 G3 DIRECT ARC POWER (DAPC) 106 (1.8 %)

Stop dim:
* Special command “DTRO - Send fade time” - 0.7 sec.

» Configuration instruction “Set fade time” — DALI group 3:
0.7 sec.

* Level instruction “Direct Arc Power Control” - DALI group 3:
106 level (1.8% light output)
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DALI commands and cyclical queries

IEC 62386-102:2014 © |IEC 2014 -5-
DALI cyclical queries (DALI address 0...63) TLE | Bttt B8
— Queries are used to retrieve property values from a device 163 QUERY CONTROL SEAR PRESENT .
11.5.4 QUERY CONTROL GEAR FAILURE .............. SR o e o ae s ()
— The addressed device returns the queried property value in a ST RN e o
11.5.7 QUERY: LIMET ERBRORY i mmaonsimessssir s 5o e g8 s o4 0555 S8 m s T S0 63
baCkward frame 11.5.8 QUERY RESET STATE -......ccooooci .63
1159 QUERY MISSING SHORT ADDRESS.. .63
. Query status 11.5.10 QUERY VERSION NUMBER.............. s ...64
11511 QUERY'GONTENT.DIRO............. —_— — e B
 Query actual level g
11.5.14 QUERY PHYSICAL MINIMUM ........
* Query power on level FLEA6  QUERY CONTENT DTRI -
115014 GUERYCONTENT DIIRZ: o SSRGS o o iy e i
. Query |amp fau|t 11.5.18  QUERY OPERATING MODE ... ... oo
11.5.19 QUERY LIGHT SOURCE TYPE
. . 195520 OUERCACTUALILENEL. e e e
* Query missing short address 11621 QUERYMAX LEVEL. oo

* Query control gear present 506 Cueny — = TTTETTE
* Query device type 607 Answer 02 = 2 (0x02)
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DALI commands and cyclical queries

DALI cyclical queries (DALI address 0...63)

The DALI Gateway automatically and cyclically sends queries on
the DALI line

The commands are sent between the queries

This queries are used to determine whether there is a DALI device
with a DALI address, lamp fault, ...

The pause between DALI queries can be parameterized
* Options: 0...20...255 x 100 msec.

* When accessing with the ABB i-bus® Tool or “0” setting runs the
query poll as quickly as possible (pause of 30...40 msec.)
* This parameter setting has an impact on the DALI telegram load
* Alonginterval reduces the load significantly
- However, a fault on a DALI device may not be detected
straight away
- Pause of 2 sec and 2 queries per device - a fault is detected
after 126 seconds at the latest

3.7.151 DALI DG/S > DALI output A > A DALI configuration

DALl output A

A DALl configuration

Enable automatic DALl addressing

Q' No Yes

Pause between QUERY STATUS polls

20

v | %100 ms

Irrespectively of this, an emergency lighting converter is polled every 64 seconds.

+ A Cutput
DALIMonitor - DALI USB (6597) - O X
= leg 11 X IF ? find Hex. find A | fne |

| Line# [ Type | Hex Data_| Address | command | Time | Date | cComment ~

105 Quey 7790 A59 QUERY STATUS 10:39:33.316 10.11.2021

106 Quey 7990 ABO QUERY STATUS 10:39:35.340 10.11.2021

107 Query 7890 AB QUERY STATUS 10:39:37.357 10.11.2021

108 DAP 02FE A1 DIRECT ARC POWER (DAPC) 254 (100 %)  10:39:38.065 10.11.2021 - Command

109 Quey 7090 A2 QUERY STATUS 10:39:39.377 10.11.2021

110 Ouery 7Fa0 A3 QUERY STATUS 10:39:41.396 10.11.2021

11 Quey 0190 A0 QUERY STATUS 10:39:45.423 10.11.2021

112 Answer 00 =0 (0x00) 10:39:45.435 10.11.2021

13 Quey 0140 A0 QUERY ACTUAL LEVEL 10:39:47.424 10.11.2021

114 Answer 00 =0 (0x00) 10:20:47.438 10.11.2021 : 2 secC.

15 Query 0390 A1 QUERY STATUS 10:39:49.443 10.11.2021

116 Answer 04 = 4(0x04) 10:39:49.460 10.11.2021

117 Conf FF2E Beast SET FADE TIME (DTRO) 10:39:50.188 10.11.2021

118 Conf FF2E Beast SET FADE TIME (DTRO) 10:39:50.217 10.11.2021

119 AP FF10 Beast GOTO SCENE 0 10:39:50.247 10.11.2021

120 Quey 0340 A1 QUERY ACTUAL LEVEL 10:39:51.448 10.11.2021

124 Answer FE = 254 (0FE) 10:39:51.461 10.11.2021

122 Quey 0590 A2 QUERY STATUS 10:39:63.469 10.11.2021

123 Answer 04 = 4(0x04) 10:39:53.483 10.11.2021

124 Quey 0540 A2 QUERY ACTUAL LEVEL 10:39:65.475 10.11.2021

125 Answer FE = 254 (0FE) 10:39:55.492 10.11.2021
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DALI commands and cyclical queries

El DALIMonitor - DALI USB (65%7) - 15 X
DALI cyclical queries (DALI address 0...63) A LRI 7 bl B s B :
— The DALI Gateway DG/S Basic and Premium as the Master sends S oo m oy s =i
+ Query “Status” (8-bit, combination of device properties) e ———— o aas i
Bit O: Ballast fault Do S s amya e
Bit 1: Lamp fault = ¢ 590  Query 0390 A QUERY STATUS
B'it 2. Lamp on " o 581 Answer 04 =4 [D;{Dd-}
. : . . Eg% Que 0990 Ad QUERY STATUS 09:11:37.045 09.11.2021 I
Bit 3: Limit error - « ” :
Bit 4: Fade running = = Query “Status” to DALI device 1 (A1)
Bit 5: Reset state = o Answer from addressed device: 04hex = 00000100
Bit 6: Short address is masked % 4 Bito: Nolballait faltult
Bit 7: Power cycle seen # 3| Bit1: Nolamp rault
- The answer is transferred and sent to KNX, e.g. lamp fault Bit 2: Lamp on
. ] i Bit 3: No limit error
* Query Actugl level” (8-bit) . o Bit 4: No fade running
The answer is not evaluated and can be used for diagnosis with Bit 5: No reset state
DALI monitor tool Bit 6: No short address is masked

Bit 7: No power cycle seen
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DALI commands and cyclical queries

El DALIMoniter - DALI USB (6597) - a X
DALI cyclical queries (DALI address 0...63) AL 7 bl B O B :
— The DALI Gateway DG/S Basic and Premium as the Master sends R — e
 Query “Status” (8-bit, combination of device properties) s e enmm
Bit O: Ballast fault BT T e R B
Bit 1: Lamp fault v o] 606 Query 0890 A5 QUERY STATUS
Bit 2: Lamp on o o BOF Answer 0z =2 (0x02)
. : . . g::; Query 1180 A8 QUERY STATUS 09:11:53.154 09.11.2021 I
Bit 3: Limit error - « ” :
Bit 4: Fade running = «f Query “Status” to DALI device 5 (A5)
Bit 5: Reset state = 2] Answer from addressed ballast: 02hex - 00000010
Bit 6: Short address is masked z 3 Bit0: No balilzas': fault
Bit 7: Power cycle seen 5 Bit ;‘ Lan|1p ault
> The answer is transferred and sent to KNX, e.g. lamp fault Bit 2: No lamp on
. ] i Bit 3: No limit error
* Query Actugl level” (8-bit) . o Bit 4: No fade running
The answer is not evaluated and can be used for diagnosis with Bit 5: No reset state
DALI monitor tool Bit 6: No short address is masked
Bit 7: No power cycle seen
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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

BlLunatone
ALNC13892300
e lunatone.com

DAL' USBumini

C€

. DALIMonitor - DALI USE (6597) O
* Answers from the devices
%”' log| P 11 X IF ; ? find Hese find Addr: | find Crnd
— It can also be used to address, program DALI devices and set [Line # [ Type [HexData [ Addiess | Command [Tme [ oate [ Comment
. . « » f 493 Query 7990 ABD QUERY STATUS 08:57:43.390 09.11.2021
494 Query 7B90 AB1 QUERY STATUS 08:57:45.412 09.11.2021
parameters (e.g. Tridonic “masterCONFIGURATOR” software) T T TLETEITIE R
3 3 3 3 496 Query 7F90 AB3 QUERY STATUS 08:57:49.454 09.11.2021
- With the KNX DALI Gateway DG/S, however, this is done via the i L . LS LR
: 498 Answer 00 =0 (0x00) 08:57:53.492 09.11.2021
]-bus® TOOI a-nd the ETS 499 Query 01A0 AD QUERY ACTUAL LEVEL 08:57:55.483 09.11.2021
500 Answer 0o =0 (0x00) 08:57:65.497 09.11.2021
: 501 Query 0390 Al QUERY STATUS 08:57:57.504 09.11.2021
The DALI USB ]nterface has nO DALI address 02 Answer 04 =4 (0x04) 08:57:57.542 09.11.2021
503 Query 03A0 Al QUERY ACTUAL LEVEL 08:57:58.509 09.11.2021
504 Answer B7 =183 (0xB7) 08:57:59.521 09.11.2021
505 CQuery 0590 A2 QUERY STATUS 08:58:01.536 09.11.2021
506 Answer 04 =4 (0x04) 08:58:01.546 09.11.2021
507 Query 05A0 AZ QUERY ACTUAL LEVEL 08:58:03.539 09.11.2021
508 Answer FE =254 (0xFE) 08:58:03.552 09.11.2021
509 Query 0790 A3 QUERY STATUS 08:58:055671 09112021
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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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

KNX DALI Gateways — Practical knowledge about DALI - Part 1

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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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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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 2, 2021 | slide 39

AL R HR
RAPpD



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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