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SAFETY INSTRUCTIONS CHAPTER 1

1 Safety Instructions

1. Read the safety instructions and the operating instructions first.
2. Pay attention to all the safety warnings.

The LED-Panel RGBW emits strong light, which may harm
your eyes!

w

Keep the device away from water or high moisture areas.
Keep the device away from dust, sand and dirt.
Always ensure there is sufficient ventilation.

Do not place the device anywhere near sources of heat.

e A

Connect the device only to the power source indicated in the
operating instructions or on the device.

9. Ensure that no liquids or other foreign bodies can find their way
inside the device.

10. The device should only be repaired by qualified personnel.
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2 Introduction

The LED-Panel RGBW-L084 is an illumination attachment for the
Gas-Exchange Chamber 3010-GWKI. It includes the LED colors red,
green, blue and white, which can be set individually. The total output is
2000 pmol m™? s or better.

After closing the gas exchange chamber with at least two of the
eight knurled screws positioned in the edges the LED-panel can be
attached with its black distance elements.

Fig. 1: Mounting LED-Panel RGBW-L084 with an attached Micro
Quantum Sensor (MQS/B - optional) on top of Gas-Exchange
Chamber 3010-GWK1

1. LED-Panel RGBW

2. black distance elements

3. connectors

4. Micro Quantum Sensor MQS/B (optional)
5. Gas-Exchange Chamber 3010-GWK1
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3 Operation
3.1 Setting up the System

To connect the LED-Panel RGBW-L084 to the Gas-Exchange
Chamber 3010-GWKI1 wuse the cable connecting the connectors
"LIGHT" (gas exchange chamber) with "DATA" (LED-panel). Gas
exchange chambers with serial numbers lower than MEBB114 need to
be connected via a cable connecting the COMP connector of both
devices, because the connector "LIGHT" of the gas exchange chamber
is not connected internally.

3.2 Starting the Software

For setting up the GFS-Win software, see manual of the GFS-3000.
The LED-Panel RGBW can be used alone or connected to 3010-GWK1
with or without a GFS-3000 gas exchange system.

3.21 GFS-3000, Gas-Exchange Chamber GWK1 and LED-Panel
RGBW

%, GFS-Win ¥3.42a (Dec 2012) =] 3]
OnfOff  Advanced Settings  Calibration Status  Help
Menu [ Info: GFS 3000

Switch measure mode on

Before switching on the Measure mode,
select and specify the connected components.
The last configuration is shown.

Gas-E. Chamber No Fluorescence LED-Panel RGBW
3010-GWK1 >> module >> >>

Aux IN: nothing or No additional No additional
my component4 >> component5 >>
>>

Cancel | OK |

Capacity

Fig. 2:Choosing Gas-E. Chamber 3010-GWK1 and LED-Panel RGBW
in GFS-Win and on the Panel PC
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To work with the GFS-3000 switch the Measure Mode on (System—
Measure Mode on as described in the GFS-3000 Manual) choosing the
components Gas-E. Chamber 3010-GWK1 and LED-Panel RGBW.

3.2.2  Gas-Exchange Chamber GWK1 and LED-Panel RGBW

If the LED-Panel RGBW and
On/Off Advanced Settings - ooon oo Gas-Exchange Chamber 3010-GWK 1

e bismfes (e ton 2)12) "‘ are directly connected to a computer

Measure mode ON (USB-Null Modem Cable) . . .
Enable/disable components with the optional interface 3010-

I/GWK (no GFS-3000 used), start the
‘ measurement in  GFS-Win  with
System—Measuring Head only ON. Enable Gas-Exchange Chamber
3010-GWKI1 and LED-Panel RGBW in the appearing window (Fig. 3)
and confirm by clicking OK.

%4 GFS-Win V3.41p (Hov 2012) =1ol x|

OnfOff Advanced Settings  Callbration Status Help

£ TEnil I Info: Clear

Measuring Head only
Current No: 0
USB <> R5232/RS422/R5485 WT1875748
Location tree 115

COM3

Gas-E. Chamber No Fluorescence LED-Panel RGBW
3010-GWK1 >> module >> >

Aux IN: nothing or No additional No additional
mV comp td >> comp t5 >
>>

Cancel | OK |

Fig. 3: Choosing 3010-GWK1 and LED-Panel RGBW with Measuring
Head only On
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3.2.3 LED-Panel RGBW separately

If the LED-Panel RGBW is used separately (connected to a
computer with the optional interface 3010-I/GWK) enable it with
System—Measuring Head only ON, choose LED-Panel RGBW only.

3.3 Adjusting LED-Panel RGBW Light Regime

The radiation emitted from the LED-Panel RGBW is determined by
the defined color mixture and the percentage of brightness set as
described in the following sections.

The LED-Panel RGBW offers four LED colors red, green,
Fed | blue and white. Each color can be adjusted individually by its
Green | control element displayed under LP (LED-Panel) in the Settings

2 window of the GFS-Win software. Clicking a control element

Blue
0 opens up a dialog window (see Fig. 4), where the intensity-step

Whit
w | value for the chosen color can be entered.

total

2.0
LED-Panel RGBW (color-mix): White
Setting for White LEDs (range: 0..161 steps). 0K
Actual color-mix (maximum sum: 500):
R:0, G:0, B:0, W:100 off

Please, anter valus for White (0..181 steps).

[0
2]l +[sH.-N @ |
sz fals}oll- W<l

Fig. 4: Dialog window LED-Panel RGBW (color-mix): Red

Identical set-values of different colors result in the same PAR-value
(£ 5% or =3 pmol m™s”, whatever is bigger). There is a restriction of

6
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the total current, therefore the sum of the intensity-steps of all colors
may not be higher than 500 steps.

Since green LEDs are weaker than the others, the intensity-step
range of the green LEDs is smaller than the step range of the other
LEDs. A typical range of LEDs is shown in Tab. 1. It may vary with
different instrument as indicated in the software.

Tab. 1: Typical LED step range

Color intensity-step
Red 0...165
Green 0...100
Blue 0...183
White 0..161

The total brightness of the LED-Panel RGBW is set by the control
field "total". The entry ranges from 0 to 100% and multiplies the color-
mix (see Fig. 5).

LED-Panel RGBW: Total Brightness

The value is multiplied with settings for color-mix 0K

-> result is brightness

Actual color-mix: R:5, G:5, B:5, W:20 off

Total:0.0
Please, enter value for total brightness (0 to 100.0%).

®
23] efs) | & |
el7f[a]oflof[-[Fl<][>]

Fig. 5: Dialog window LED-Panel RGBW: Total Brightness

Note: The minimum setting resulting in some light is (Color x Total =3;
e.g. Color = 10 and Total = 0.3% or Color = 1 and Total = 3%).
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The values indicated in the values window (see red mark in Fig. 6 )
or report are not the set-values but the set-values multiplied with the
total value and divided by 100 resembling the light intensity of each
color and the color mix in RGBW x T. This data is displayed in row 7 in
the values window of the GFS-Win software, please scroll down or hide
rows (as described in chapter 5.1).

T _lal x|
Onjoff Ady Status. Help
Menu Clear
® Values #® Report ® Program
Date Time Code QObject Area Status Aux1 Aux2 =] PARtop
yy-mm-dd hh:mm:ss  string No cm2 string m\V mV pmol
20121211 09:56:17 P 0001 8.00 FF—FF- 0 0 4mM
CO2abs  dCO2ZP dCO2MP  H20abs dH20ZP  dHZOMP  Flow = Pamb dco2zP
ppm ppm ppm ppm ppm ppm umol/s kPa ppm
Inside Teuv  Tmin/max  Tleaf Tamb  PARamb PARtop th dCOo2mP
Fan °C " °C °C pmol pmol % ppm
steps 20.63 38.90 19.78 20.70 2 an ksl
E VPD GH20 A ci ca wa H20abs
mmol Pa/kPa = mmol pmol ppm ppm ppm ppm
f Red x T Green x T Blue x T White x T RGBW x T| PAR_LP | dH20ZP
- arb. unit = arb. unit arb. unit = arb. unit arb. unit| pmol ppm
hide rows 25.00 25.00 25.00 25.00 100.00 955.1
5-6 dH20MP
ppm

Fig. 6: LED-Panel RGBW values are displayed in row 7 of the values
window

3.4 PAR sensor

An external PAR sensor (PAR_LP) can be connected to the LED-
panel via the connector for the Miniature Quantum Sensor MQS-B/GFS
(see 6.1). The PAR measurement at the Gas Exchange Chamber 3010-
GWK1 ranges up to about 2300 umol m™ s™'. If the same PAR sensor is
connected to the LED-Panel RGBW-L084 instead, the measurement
range reaches up to 6400 umol m™ s™', but the resolution is lower.

If the PAR sensor is connected to the LED-panel, the correct
multiplier of the PAR-sensor given in the calibration certificate needs to

8
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be entered with Calibration—»LED-Panel RGBW-—>Multiplier PAR
Sensor (The value will be stored in the LED-panel).

%, GFS-Win ¥3.42a (Dec 2012)-KETAD151: null.cs¥
OnfOFf  Advanced Settings IM Skatus  Help  Optiomwalz  Service
Menu Info: Analyzer {(Control Unit) »
Flows {Control Unit) 3
Measuring Head »

LED-Panel RigBw Multiplier PAR Sensor: 500.0
rel. Sensitivity of PAR Sensor RGEW: 1.000,1.000,1.000,1.000

Fig. 7: Multiplier for external PAR-sensor of LED-panel.

An ideal PAR-sensor has the same spectral sensitivity for each color
which is within the spectral range of 400 to 700 nm. If this is not the
case, correction values for red, green, blue and white can be stored.
These correction values are used for the calculation of the indicated
PAR value (PAR_LP) as given in the following equation:

R+G+B+W

PAR =PAR

(indicated LED —Panel ) (measurred @ LED —Panel) : SR * R + SG *G + SB * B + SW *W

R: Red (steps),

G: Green (steps),

B: Blue (steps),

W: White (steps),

Sr. S, Sg, Sw: Sensitivity of PAR sensor for respective color

To adjust the correction values of a given PAR-Sensor a sensitivity
value for each color can be entered manually by clicking
Calibration—LED-Panel RGBW —rel. Sensitivity of PAR Sensor RGBW.

If the PAR sensor is connected to the Gas Exchange Chamber 3010-
GWK1, there is no correction for the spectral sensitivity of PARamb.
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4 LED-Spectra and System Values

4.1  Spectral Distribution

Fig. 8 shows the spectral distribution of the LED colors red, green,
blue and white. Each color was measured with a TriOS Ramses
spectrometer at intensity step 50 and total brightness of 50%.

5000

4500 o red 50 green 50.

——

= blue 50 white 50

A total 50

3500
3000 I \
2500

4000

nmol/(s m2 nm)

300 400 500 600 700 800 900

wavelength (nm)

Fig. 8: Spectral distribution of the LED colors: red, green, blue and
white each measured at intensity step 50, total 50%

The spectrum, which results from all colors set to the same intensity
step, is displayed in Fig. 9.

10
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6000

5000 I == red 50 / green 50 / blue 50 / white 50 total 50

4000 A

3000

nmol/(s m2 nm)

2000

N
AVEANA
JoY T N

300 400 500 600 700 800 900

wavelength (nm)

Fig. 9: Spectral distribution of the LED colors: red, green, blue and
white measured together at intensity step 50, total 50%

The most continuous spectrum is reached with the color-mix: red 3,
green 14, blue 6 and white 145 (see Fig. 10)

2000
1800 \ N ~ \

1600 = red 3/ green 14 / blue 6 / white 145 total 50

1400

1200

|

|

|
) [\ \
600 - U

400

nmol/(s m2 nm)

200

300 400 500 600 700 800 900

wavelength (nm)

Fig. 10: Spectral distribution of the LED colors mix: red 03, green 14,
blue 6 and white 145 at total brightness of 50%
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4.2  System Values

Some additional values and constants stored in the LED-Panel
RGBW are displayed under Status in the Menu Bar.

System Values

[Systom Values

{Akkul 16V Akku? 028V
[Akku 1 1548 Akku2 000 A
JAkkut C1:99% Akku? o

i Unkt 1572V

Flowmeter Temp 42,81 °C

CO7 Supply: 564 kP

M0V abve Poshien 5520

MH Temp .50 °C

MH Vol 15.5.

4V
LED Panel Temp 26 26 26 26 26°C
LED-Panel Vah 162V
LED Panel © 000 A
LED-Fanel Fan auln

StatusShing: AFFTFFI1ZFF e L

[rrea or Waight: Type: A
Battery Control:

Cantral Uni Type: 1
(SERETT o: 1

Relresh Cancel

Fig. 11: System Values

System Values

Stored in LED-Panel RGBW

Gain  Offset Voltage (DAC)

001 000 002 000 2550 1760 1591 1441
000 000 000 000 2560 1628 1354 1268
000 000 000 000 2560 1758 1442 1376
000 000 000 000 2560 1751 1489 1338

IPAR Sensor Zero (4 ranges):

1: - 38, 2: - 29, 3: 37,4: 218

IPAR Sensor Mult: 500.0

IPAR Sensor relative spectral sensitivity
or R: 1.000, G: 1.000, B: 1.000, W: 1.000

Stored in Analyzer

Refresh Cancel

Fig. 12: Component Constants
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5 New Features in GFS-Win

5.1 Hiding rows in the value window

- -
On/Off | Advanced Settings Calibration  Status  Help Rows Wthh are not Of Interest can be

e ot hidden in the value window. Advanced
Delay COZ: 5

ooy sadmeaediene o) | Settings—Hide rows in values window:

Settings for stability determination >

Tire WAL ea it ol opens up a dialog window to enter the

Battery Warning at: 23%

rows f;:/ored for hiding (see Fig. 13).

Values Window

Enter row numbers, which shall be hidden in the values OK
window, separated by a dash (e.g. 1-5-6-7).

To show all rows, enter "0" or nothing.

5-6-9
1 21 3| 4| 5 . <zl
6| 7| 8| 9|0 - < >

Fig. 13: Dialog window to alter the number of rows displayed in the
values window

5.2 Additional programming commands

For general programming information see GFS3000 Manual

chapter 9.
LED-Panel RGBW

Red = to set the intensity step value for red
colored LEDs

Green = to set the intensity step value for green
colored LEDs

13
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Blue = to set the intensity step value for blue
colored LEDs

White = to set the intensity step value for white
colored LEDs

Red/Green/Blue/White = to set intensity step values for each

color at the same time.

LED-Panel RGBW total =

to enter the total brightness
0-100% or switch the LEDs off.

Red/Green/Blue/White/Tot =

to enter the intensity step values for
each color and the total brightness
0-100%

14
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CHAPTER 6

6 Appendix

6.1 Pin Assignments of Connectors LED-Panel RGBW-L084
llDC_INH

-

"PAR"

N —

il

il S

AL AEDD 2

input (+15 ... 17 V)
GND
GND
input (+15 ... 17 V)

RS485/A

output (+14 ...16 V)
RS485/B

GND

nothing
GND
GND
GND
RS485/B
nothing
nothing
RS485/A

cathode
anode

15
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APPENDIX

Signal-LEDs

LED-Code (main board or power board):

LED Code

Denotation

green flashing

no error, communication ok, voltage present

flashing communication is ok (during last 5s)

continuous voltage ok, but no communication or boot loader in process
green no error (temperature and current are not to high)

red error (e.g. high temperature or current induced switch-off)

red continuous

error and no communication

red flashing

Error, but communication ok

green/red
alternating fast

bootloader ready to receive software update

16
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7 Technical Data

7.1 LED-Panel RGBW

Design: LED-Panel fitting to the gas exchange chamber 3010-GWKI:
illuminated area 14 cm x 12 cm. LED Colors: red, green, blue and white
Maximum Output (all colors together): 2000 umol m-2 s-1 or better. Air
cooled; with separate power supply. Colors can be mixed with Red, Green,
Blue, and White in steps of intensity (0 to 100 or more). Total intensity can be
chosen in steps of 0.1%.

Color Wavelength of Maximum Half band width
Red 625 £5 nm 620 nm - 640 £5nm
Green 525110 nm 500 nm - 545 £10nm
Blue 455 nm £10 nm 440 £10 nm - 460 £10 nm
White 450 nm £10 nm 435 nm - 460 £10 nm
second peak: 590 £25 nm 510 nm - 650 +25 nm with
tail up to 900 nm

Homogeneity of light distribution: + 10% within the 14x12 c¢m area or
+3pumol m™ s (whatever is bigger).

PAR measurement: PAR sensors with multiplier between -50 and -800
umol m? s per pA result in a range of 0 to 6400 pmol m” s,
resolution: 1 pmol m™ s™

Fuse: 10 A slow-blow fuse, 5x20 mm

Input voltage: 16 V, 8 A

Voltage inside: up to 36 V

Power supply: : AC Power Supply 3020-N for laboratory operation
Operating temperature: -5 to 45 °C

Dimension: 27 ecmx 19cmx 13 ecm Lx W x H

Weight: 2.8 kg

17
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7.2 AC Power Supply 3020-N

Design: DC power supply unit for laboratory use
Output voltage: 16 V DC

Output power: 135 W

Mains power supply: 100 to 240 V AC, 50/60 Hz
Operating temperature: 0 to 60 °C

Dimensions: 20cmx 8 cm x 5 cm (L x W x H)
Weight: 1 kg

7.3 Interface 3010-I/GWK (optional)

Design: USB-RS485 Converter with over voltage protection and
connecting cables. For operation of the Gas Exchange Chamber
3010-GWKI1 and the LED-Panel RGBW with a PC.

Technical data may change without prior notice.
Please note that especially LEDs are subject to fast technical
development and their characteristics may change.

18
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8 Warranty

All products supplied by the Heinz Walz GmbH, Germany, are
warranted by Heinz Walz GmbH, Germany to be free from defects in
material and workmanship for two (2) years from the shipping date
(date on invoice).

8.1 Conditions

This warranty applies if the defects are called to the attention of
Heinz Walz GmbH, Germany, in writing within two (2) years of the
shipping date of the product.

This warranty shall not apply to

- any defects or damage directly or indirectly caused by or
resulting from the use of unauthorized replacement parts and/or
service performed by unauthorized personnel.

- any product supplied by the Heinz Walz GmbH, Germany
which has been subjected to misuse, abuse, abnormal use,
negligence, alteration or accident.

- to damage caused from improper packaging during shipment or
any natural acts of God.

- to batteries, cables, calibrations, fiberoptics, fuses, gas filters,
lamps, thermocouples, and underwater cables.

Submersible parts of the DIVING-PAM or the underwater version of
the MONITORING-PAM have been tested to be watertight down to the
maximum operating depth indicated in the respective manual. Warranty
shall not apply for diving depths exceeding the maximum operating
depth. Further, warranty shall not apply for damage resulting from
improper operation of devices, in particular, the failure to properly seal
ports or sockets.

19
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8.2

Instructions

To obtain warranty service, please follow the instructions below:

20

The Warranty Registration form must be completed and
returned to Heinz Walz GmbH, Germany.

The product must be returned to Heinz Walz GmbH, Germany,
within 30 days after Heinz Walz GmbH, Germany has received
written notice of the defect. Postage, insurance, and/or shipping
costs incurred in returning equipment for warranty service are at
customer expense. Duty and taxes are covered by Walz.
Accompany shipment by the Walz Service and Repair form
available at:

http://www.walz.com/support/repair_service.html

All products being returned for warranty service must be
carefully packed and sent freight prepaid.

Heinz Walz GmbH, Germany is not responsible or liable, for
missing components or damage to the unit caused by handling
during shipping. All claims or damage should be directed to the
shipping carrier.



