STEUERUNGSTECHNIK GmbH

Tunable White Control Unit DALI
with Integrated Power Supply

TWS 1 DALI
TWS U1 DALI

rail-mounted version

flush-mounted version

Easy-to-install DALI-2 DT8 certified control unit with integrated DALI bus power supply, for brightness and colour temperature
control of DALI Tunable White luminaires via broadcast commands. Features an integrated, switchable HCL (Human Centric
Lighting) control for automatic colour temperature adjustment using a stored daylight curve. Suitable for lamps with dimmable

DT8 DALI ballast.

Special features

» DALI-2 certified multi-master control unit for brightness and colour

temperature control

» Integrated DALI power supply (max. 70 mA) for up to 35 DALI

ballasts; passive operation also possible
» No DALI programming tool required

» Parallel operation of up to 3 TWS 1 / TWS U1 units possible

to increase DALI participant count (active operation)
» For broadcast operation (central telegram)
» Behaviour after mains interruption adjustable
» Galvanically isolated auxiliary inputs Z1/Z2 (TWS 1
only)
» Individually assignable function for each input and
the Prog button
» Integrated HCL (Human Centric Lighting) func-
tion, optional

General Information

The TWS 1 and TWS U1 allow convenient and straightforward
control of brightness (dimming) and colour temperature with
suitable DALI lamps. By assigning various switching and con-
trol functions to the inputs, the control unit can be used uni-
versally across a wide range of applications — from simple
single-room solutions to combinations with motion detectors
or more complex installations. Parallel operation of up to 3
units is also supported to increase the number of DALI bal-
lasts. No DALI programming device is required, as all settings
can be implemented directly on the device.

The integrated HCL control provides automatic colour tempe-
rature adjustment over the course of the day — even in smal-
ler lighting systems, without complicated configuration — to
positively support user wellbeing and productivity. Thanks to
the compact housing dimensions, the TDS U1l DALI can be
mounted directly in the installation boxes behind a pushbut-
ton or double pushbutton of any switch series. The TWS 1 fits
perfectly in any distribution board, occupying just 1 module
width.

How it Works

Brightness, colour temperature and operating mode are set
using the rotary potentiometers. The mode selector distingu-
ishes between Standard (Std), HCL and Programming.
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Standard Mode (Std)

Brightness control (dimming) and switching on/off via one
pushbutton input; colour temperature adjustment via a se-
cond pushbutton input. If no series pushbutton is available,
single-button operation is also possible. Input assignments
can be freely changed (see Programming).

HCL Mode (HCL)
Automatic colour temperature control based on the time of
day. See Human Centric Lighting (HCL) Control for details.

Programming Mode (green-highlighted range on the third
potentiometer)

An individual function can be assigned to each input (TWS 1:
B1, 71, Z2; TWS U1: B1, S1) and to the Prog button/T1 by tur-
ning the potentiometer to the desired input and selecting the
required function by pressing the Prog button/T1 (repeatedly)
(see Programming).

The behaviour after mains interruption can also be set via PoL
(Power on Level) and by pressing the Prog button/T1 (repea-
tedly) (see Programming).

Settings must be confirmed by a long press (3 s) of the Prog
button. The potentiometer then only needs to be turned back
to Std or HCL and the function is ready for use.
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Additional Functions

Soft switch-on/switch-off with fixed ramp (Fade Time)

Combined brightness and colour temperature adjustment via a single pushbutton

Discrete dim-in

Factory reset and DALI reset

Each input and the Prog button/T1 can be assigned one of 10 available functions (see Programming)
Internal clock with external time synchronisation via an input

v v v v v v

Controls and Indicators

Start Brightness Adjuster (,Helligkeit“):

Setting range: Mem; 1 % - 100 %

In ,Mem*“ mode, the device always switches on at the last set brightness level (except
for ,Discrete Dim-in*).

Start Colour Temperature Adjuster (,Farb-Temp.“):

Setting range: Mem; 2500 K - 6500 K

In ,Mem*“ mode, the device always switches on at the last set colour temperature
(except for ,Discrete Dim-in“ in combination with combined dimming).

Mode Selector (,Mode*):

Operating mode options: Standard (Std) or HCL

Programming options (TWS 1): PoL, B1, Z1, 72, T1

Programming options (TWS U1): PoL, B1, S1, T1

Programming Button (,Prog/T1"):

In Std mode: Short press executes the assigned function.

In Programming mode: Short press cycles through the available options. Long press
confirms the selected function.

LEDs:
S MBS Mont D S Light/Sync LED (,%%/Sync”):
S e i Indicates whether DALI luminaires are switched on, and additionally signals the time
# Temtiuinion 0. ﬁm synchronisation status in HCL mode.
{ Operating LED ¢ “):
Lt ‘ Indicates the operating status of the device.
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! ‘ Status LED (,#“):
Indicates an error condition.

Transmit LED (,,tx“):
LED lights up while the device is transmitting data on the DALI bus.

Receive LED (,rx“):
LED lights up while the device is receiving data on the DALI bus.
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Description

No supply voltage present / DALI bus short circuit
Operating in ,Std“ or ,HCL‘ mode

Visual detent when switching between ,Std“ and ,HCL*
mode (brief flash)

DALI device identification (flashes rapidly)

DALI data packet currently being transmitted

DALI data packet currently being received

DALI bus collision

DALI frame error (timing, length, etc.)

DALI bus voltage error: overvoltage — unit not operating
DALI bus voltage error: undervoltage / overload — unit not
operating

No time synchronisation present, or synchronisation not
performed within the last 25 h (HCL mode only)

Invalid pulse sequence or signal level at synchronisation
input (HCL mode only)

Time synchronisation currently active (HCL mode only)
Connected DALI luminaires switched off (no synchronisati-

on signals must be present in HCL mode)
Connected DALI luminaires switched on (no synchronisati-

on signals must be present in HCL mode)

DALI luminaires switched on, time synchronisation present,
but HCL mode temporarily deactivated due to a manual
colour temperature change (HCL mode only)

Mode selector on a black-highlighted programming position
— current value shown via LED1-LED4 (see Programming)
Visual detent in programming mode when turning the mode
potentiometer (brief flash)

Prog button held in programming mode — current value
being saved (fast blinking). When the LED lights up conti-
nuously, the value has been saved and the Prog button can
be released.

Prog button (slow blinking). After 10 s the LED lights up
continuously — factory settings restored, Prog button can
be released.

“ When connecting the TWS U1, ensure that a 2-pole series pushbutton is used for proper wiring, and that no

mains voltage is present at S1 or S.
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Connection Examples

Standard connection:

The Tunable White DALI control unit TWS U1 DALI / TWS 1 DALI is operated by default via two pushbutton inputs — one for
brightness control and one for colour temperature control.

TWS 1/ TWS U1 DALI:

On the TWS 1, one pushbutton can be connected via B1 and another via Z1 (or Z2). On the TWS U1, one pushbutton can be
connected via B1 and another via S1. Important: no mains voltage must be applied to S1 on the TWS U1. A 2-pole series
pushbutton must be used (see wiring diagram).

" g DALI - EVG
2| |5 l
£ = L|N|B1
=) 3 TWS U1
S 8
DALI - EVG
g TWS 1 S [s1[oA+DA] [BI[NTL DAIDAI L I N
il B L,
| L
control element DA+ | DA- DAIDAT L TN 230VI50Hz
(serial push-button) 21)1Z |72 !
| ’ l @ g additional DALI participants
N ¢ j EL s
L £ 5 S1 can only be connected to a
(=]
230V/50Hz 5 % A potential-free push-button / contact.
control element Max. cable length 30 cm.

additional DALI participants  (serial push-button)

TWS 1 DALI with motion detector (PIR):

g |§ |
E = LIN]B1
5 |3 [ 1
] 8
DALI - EVG
TWS 1
Motion
1 Detector
control element —{DA*[DA- |
(serial push-button) §1| Z‘ |ZI2 ||-' [ T [ L DAIDAI L I T
Z2 needs to be programmed N

to function ,switch* 230V/50Hz -

additional DALI participants
TWS 1 DALI with time switch for automatic time synchronisation in HCL mode:

- =3
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=1 —
% E L I N IB1
s 8
L] N DALI - EVG
TWS1 Timer
1
control element —{DA+[DA- | l_o L4 DAIDAI L I N
(serial push-button) ZI1| z |Z|2 1| [2]3
| N
L
230V/50Hz
additional DALI participants
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Multi-Master operation - TWS 1.:
In multi-master operation, up to 3 TWS 1 units with active bus supply can be operated in parallel on the same DALI bus. Additi-

onal units in passive supply mode may also be added.

STEUERUNGSTECHNIK GmbH

Please observe the input programming — these can be selected according to the desired function. A standard connection and
a connection with Central ON/OFF are shown as examples.

Active supply mode
with L connection

Active supply mode
with L connection

brightness
colour temp.

I

control element
(serial push-button)

brightness
colour temp

[ =_

control element
(serial push-button)

DALI - EVG

DAIDA[ L [N

L
230V/50Hz

Multi-Master operation with central ON/OFF (TWS 1 only):

with L connection

nrigniness

without L connection

additional DALI participants

Z1 needs to be programmed to function ,Push button On* and

A ( N connection optional, when B1 not used Right TWS 1:
o
£ [
2 L] N][B1 L[ N][B1 Z2 to function ,Push button OFF*
3 [ 1 [ 1
8
DALI - EVG
TWS 1 TWS 1
I ‘ I I ‘ I
atrol element DA+ | DA- DA+|DA-
il push-button) 71| z‘ 22 zil Z |22 DA[DA| L | T
l L
230V/50Hz
additional DALI participants
additional
TWe1

Multi-Master operation — TWS U1:
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S1can onfy be connected to a potential-free
push-button / contact. Max. cable lenght 30 cm.
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Programming

To program the control unit, turn the Mode selector to one of the green-highlighted programming positions. Programming mode
is exited when the selector is turned back to ,Std“ or ,HCL". Changes only take effect when confirmed by a long press (approx.
3 s) of the Prog button. Once the rx LED stops fast blinking and lights up continuously, the Prog button can be released.

Assigning a function to each input and the Prog button/T1 — any of the following functions can be assigned to the available
inputs and the Prog button/T1. The currently set function is indicated via LEDs 1-4 as shown in the table below:

Number LED Display

i 2 3
0 o O ¢C
1

o O O
2 o O e
3 O O e
4 o e OC
5 0O @ ¢C
6 O e e
7 o e e
8 ® O OC
9 ® O O
10 ® O e
11

®e O o
12 ® e OC

[ NON J

Function Name

No function

Push button
ON/OFF/Brightness

Push button

ON/OFF/Colour Temp.
Push button

ON/OFF/Brightness
+ Colour Temp.

Push button
Colour Temp./Presets

Time Synchronisation (HCL)

Switch
(edge-triggered)

Push button ON
Push button OFF
Push button ON/OFF

Push button
Scene Selection

Push button
ON/dim up

Push button
OFF/dim down

Light timer switches
Dimmers

Function Description

No function assigned to this input
Short press: toggle ON/OFF
Long press: adjust brightness

Long press (when off): Discrete Dim-in
Short press: toggle ON/OFF

Long press: adjust colour temperature
Short press: toggle ON/OFF

Long press: adjust brightness + colour temperature

Long press (when off): Discrete Dim-in
Short press: cycle through presets: 2700 K, 4000 K,

5800 K

Long press: adjust colour temperature
Synchronise the internal clock with pre-defined times,

according to the pulse sequence described in the

Time Synchronisation section.

Switch ON on positive edge

Switch OFF on negative edge

No blocking of other actions

Switch ON on positive edge

Switch OFF on positive edge

Toggle ON/OFF

Recall scene on positive edge. In programming mode,
the scene brightness and colour temperature are set
via the ,Brightness“ and ,Colour Temperature* adjus-
ters. A different scene can be set for each input.
Short press: ON

Long press: adjust brightness upwards

Long press (when off): Discrete Dim-in

Short press: OFF

Long press: adjust brightness downwards
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Setting Behaviour After Mains Interruption (PoL - Power on Level)
The ,PoL* (Power on Level) parameter defines the behaviour of the DALI lamps after supply voltage is restored. The following
options are available:

Value LED Anzeige Behaviour After Mains Interruption
1 2 3 4

0 O O O O Switch on at maximum brightness and colour temperature 4000 K

1 O O O @ Restore last state with last brightness and colour temperature, or use defined start bright-
ness and start colour temperature

2 O O @ o Switchon withdefined brightness and defined colour temperature / current HCL colour tem-
perature

3 O O e @ Remainswitched off

Restoring Factory Settings:

This function resets all settings to the factory defaults. In addition, a DALI Reset Broadcast command is sent to reset all con-
nected DALI ballasts to their respective factory settings.

To do this, turn the Mode selector to one of the green-highlighted programming positions and hold the Prog button for 10 s.
Once the rx LED stops slow blinking and lights up continuously, the reset is complete and the Prog button can be released.
The following factory settings are stored in the control unit:

Parameter Factory Setting
Input B1 Function 1: Push button ON/OFF/Brightness
Input Z1 (TWS 1) Function 4: Push button Colour Temp./Presets
Input Z2 (TWS 1) Function 5: Time Synchronisation (HCL)
Input S1 (TWS U1) Function 4: Push button Colour Temp./Presets
Prog button TWS 1: Function 1: Push button ON/OFF/Brightness

TWS U1: Function 5: Time Synchronisation (HCL)
Value 1: Restore last state with last brightness and colour temperature,

PoL (Power on Level)
or use defined start brightness and start colour temperature

Human Centric Lighting (HCL) Control

In HCL mode, the colour temperature automatically follows a stored daylight curve while the lighting is switched on. The bright-
ness is not affected by the HCL control and can be adjusted manually at any time via connected pushbuttons to suit individual
needs. A fixed daylight curve is stored in the control unit that is suitable for most applications.

If the colour temperature is changed manually (e.g. via a pushbutton), the automatic HCL control is temporarily paused until the
lighting is switched off and switched on again.

6500

6000

5500

5000

4500

Farbtemperatur (K)

4000

3500

3000

2508‘00 2:00 4:.00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24:00
Uhrzeit
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Time Synchronisation
The control unit has an internal clock that must be synchronised regularly via an external signal. Synchronisation should be
performed at least once a day to ensure accurate timekeeping. The internal clock starts at 00:00 upon power-up.

The time can be synchronised using one of two methods:

Method A: Synchronisation via external time switch (recommended):

1. Connect an external time switch to one of the available inputs.

2. Assign Function 5: Time Synchronisation (HCL) to that input via the programming menu (on the TWS 1, input Z2 is pre-assig-
ned to this function in the factory default setting).

3. Configure the time synchronisation pulses. The TWS 1 / TWS U1 recognises up to 4 synchronisation pulses per day. A mini-
mum of 1 per day is recommended for accurate HCL control. Additional pulses are optional but reduce recovery time after a
mains failure. The following ON-times are recognised:

ON Duration Tolerance Range Synchronisation Time
60s 30s ... 89s 06:00
120s 90s ... 149s 12:00
180s 150s ... 209s 18:00
240s 210s ... 269s 24:00

4. It is recommended to perform time synchronisation at 06:00. The signal duration is 1 minute (60 s).

Method B: Synchronisation via the Prog button:

1. Assign Function 5: Time Synchronisation (HCL) to the Prog button via the programming menu (on the TWS U1, the Prog button
is pre-assigned to this function in the factory default setting).

2. The ,Mode*” potentiometer must be in the ,Std“ or ,HCL" position.

3. The current time in hours is set by the number of button presses.

The pulse sequence must be entered quickly. A pause of 2 s signals the end of input and the entered time is accepted.

Beispiele:

1x press: 01:00
12x presses: 12:00
20x presses: 20:00
24x presses: 00:00

The current synchronisation status is indicated by the Sync LED. Synchronisation is considered outdated if no
new synchronisation has taken place within 25 hours. HCL operation continues regardless, but the HCL curve
may shift over time. If synchronisation has not taken place for more than one week, the HCL control is taken

m out of service until a successful synchronisation is completed. After a power failure, the HCL control remains
out of service until the first synchronisation has been completed.

Parallel Operation / DALI Multi-Master Operation

» Up tothree TWS 1 or TWS U1 control units with active bus supply can be operated on the same DALI bus. Additional TWS
control units may be connected to the same DALI bus provided they are not connected to the L terminal and thus operated
in passive supply mode — these units draw their supply voltage via the DALI bus.

» The TWS 1 / TWS U1 control units connected in parallel synchronise with each other via the DALI bus, ensuring smooth
operation.

» An additional TWS 1 / TWS U1 control unit can provide supplementary functions such as Central ON/OFF control, or allow
multiple pushbuttons to be installed for brightness and colour temperature control in larger rooms (see Connection Examp-
les).

» In general, synchronisation and cooperation also function with multi-master capable DALI control units (application control-
lers) from other manufacturers. However, fully fault-free operation and compatibility cannot be guaranteed.
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Technical Data

Supply voltage

DALI nominal output voltage

Guaranteed DALI output

current

Max. DALI output current

Start-up / readiness time

Parallel operation

DALI bus load (passive supply,

no L connection)

Colour temperature range

Number of control inputs

Control input B1

Control inputs Z1, Z2

Control input S1

Number of DALI ballasts
Operating temperature

Isolation

Terminal type
Wire cross-section
Strip length
Tightening torque
Mounting / fixing

Dimensions (W x H x D)

Weight
Colour (RAL)

Order data
Art.-Nr.

TWSU1D9

TWS1D9
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TWS U1 DALI (flush-mount) TWS 1 DALI (rail-mount)
230V, 50/60 Hz, +10 %
15,5V DC

70 mA, max. 35 DALI ballasts

85 mA
<250 ms

Up to 3TWS 1 / TWS U1 with active supply on the same DALI bus; max. DALI supply
current: 250 mA

3 mA (max. 3,5mA)

2500K ... 6500K

2 3

230 V AC, £10 % (referred to N terminal) 230 V AC, £10 % (referred to N terminal)
o .

Not available 230V AC, £10 % (referred to Z terminal),

galvanically isolated

Potential-free contacts only; Not available
max. cable length: 0.30 m
max. 35
—10 °Cto +45 °C (20-90 % RH, non-condensing)

Basic insulation between DALI bus and supply voltage

Captive-screw cage clamp, M3 Captive-screw cage clamp, M3.5

0,5 mm?2-2,5 mm?2 0,5 mm?2-4,0 mm?

6,5 mm - 7,0 mm 6,0 mm - 6,5 mm

0,50 Nm 0,80 Nm

Any orientation Snap-on, 35 mm DIN rail per EN 60715
43mm x 43mm x 18,5mm 18mm x 88(45)mm x 58mm

35¢g 67¢g

Grey 7035 / Green 6029

EAN Typ Artikelbezeichnung
" T "| nm | TWS U1 DAL Tunable White Control Unit DALI (flush-mount), 230 V AC,
4046929201186 integrated power supply
e}
" IIIII I " |||||||||||III|| TWS 1 DALI Tunable White Control Unit DALI (DIN rail), 230 V AC, §
91201179 integrated power supply §
N
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