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1.1 Product Overview

Your Spectral PAR Meter PG200N is a palmtop photon meter
that measures range of light sources in multiple modes. It may
measure PPFD(Photosynthetic Photon Flux Density) of plant
light source Spectral PAR Meter PG200N comes with 4.3"
touch control screen. User friendly smart interface enables fast
and easy use of this product. Removable optical sensor design
enables remote measuring and keeping measurements in SD
card.

Automatic shutter function added to improve measurement
accuracy. The optical sensor of the second generation Spectral
PAR Meter is equipped with IP66 Ingress Protection Rating.

Connect this product to a PC by USB cable enables easy data
management with exclusive software.

1.2 Package Contents

Please ensure the following are included in the package of this
product: In case of any flaw and/or loss please call the dealer or
this Company for help.

PG200N User Manual

Spectral PAR Meter

3M Type-C USB Cable
(remote measurement)

Power Adaptor USB Cable

Protection Bag

Sensor Head Stand Bracket Screen Wiper

3

MicroSD Card Screwdriver Screws

Warranty Card
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---Optical sensor

4.3" Touch panel-4 - Power key

————— Power on LED

“--MicroSD card slot

- Screw hole
( To fix sensor head
y stand bracket )

-Reset key
————— Dustproof cover

Safety lock-

Tripod -4
screw hole

Type C USB port ---

"Measure key

1. If the system crashes, press the power key for 3 seconds to turn off
the system.

2. If the problem still can’t be fixed, use a pen to press the reset key
to turn off the system.
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1.4 Annual Product Calibration

As the product is a high-precision instrument, please use it cautiously. To
ensure the accuracy of measurements, annual calibration is recommended.
Please consult the agent or the customer service department for the
calibration service.

1.5 Product Notes and Precautions

1. PG200ON Spectrometer is a high-precision instrument. Please unpack with care.
Any vibration or collision may cause instrument damage. If the product doesn’t
work normally or needs repair, don’t attempt any repairs. All repairs must be
performed by the authorized customer service agent.

2. Most LCD screens have a very small and inconsequential defective pixel rate
(usually less than 0.1%). This results in occasional pinpoints of white or other
colors but will not affect the accuracy of measurements.

A Precautions / Warnings

Please read the following precautions to avoid fire, excessive heat, chemical leakage
and explosion :

m Do not disassemble or modify the battery.
m Do not expose the battery to heat (fire) or water/moisture.

m When disposing of used/old batteries, wrap with insulation tape to shield the
battery from electrical contact with metallic objects, which might ignite a fire or
explosion.

m If the unit is plugged into the power adapter and the battery seems to be
overheating, or if there is smoke or peculiar odors emanating from the unit,
unplug immediately to avoid the possibility of fire.

m Do not touch the cables if there is heat emanating from or near the cables as
melted or deformed cables could expose wiring and result in burns or electric
shock.

m Do not use cloth or anything to wrap or cover the equipment while charging — this
could cause the unit to overheat, melting the casing or causing fire.

m If the unit is accidently immersed in water, or if moisture has seeped inside, or
metal objects have dropped into the casing, immediately remove the battery to
avoid fire or electric shock.

m Do not operate or store the battery in high-temperature environments. Thisi will
cause battery leakage and/or shorten the life of the battery.

m Do not use paint thinner, benzene, or other organic solvents to clean the
equipment. This may damage the exterior finish or touch screen and may even
ignite a fire.
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2.1 Preparing Before Use

Charging method

Connect the charger and USB cable to the Type C USB port of
this product to start charging.

1. While powered OFF, the red indicator will light up during
battery charging; the red indicator will go off once the
spectrometer is fully charged.

2. Aflash symbol displays at upper BASIC @AM
right corner of the LCD screen
during charging and disappears
after it is fully charged.

A
[N

. Charge the battery for 6 hours before using it for the first time.

. To prevent power outage during use, check whether the red light
has turned off (fully charged) according to the instructions given on
the next page (Item1). Once the spectrometer is turned on, keep
an eye on the battery charge indicator at the upper right corner of
screen.

If your battery drains quickly after being fully charged, it needs to
be replaced. Please contact your dealer.

Battery life varies with battery age and usage. A new battery
typically lasts about 5 hours after a full charge.

f

O

o

2.1 Preparing Before Use

Installing MicroSD card

Measurement data may be saved in Excel (xIs) format and image
data (spectrum and chromaticity coordinates diagram) may be
saved in JPG format in the MicroSD card with capacity at 1GB or
more.

Open the dustproof cover and insert the MicroSD card in the
specified direction.

Press to remove MicroSD card

I— 1. The SD card features a card latch design to prevent it from coming
[ ~ " loose. You may feel that the SD card is stuck when it is inserted in
or removed. In this case, pull or push it a little harder to get it in
place or removed. To remove SD card: Press it as shown in step @

and pull it out after ejecting as shown in step @

06



07

2.1 Preparing Before Use

Connect optical sensor to console

To install the sensor head in the opposite direction, switch off
the power before doing so. As in the figure below, unlock the
sensor head and the body first by pushing the safety locks both
outward. Turn the sensor head to the opposite direction and insert
it to the body and then lock them by pushing the safety locks

both inward. Switch on the power again after correctly installed.

(1)
| EE|

- [
+
.0r

©

2.1 Preparing Before Use

As shown in the figure below, when using the USB TypeC cable
to perform long distant measurements, please switch off the
power first before connect to the cable and tighten the screws
of the cable connected to the sensor head.

- 1. Optical sensor and console are paired before shipment to you. DO

[ O NOT use either of the two with any other PG200N Spectrometer. If
you have more than one PG200N Spectrometer, DO NOT swap
optical sensor between instruments.

. Power off the spectrometer before installing or uninstalling optical
sensor from console.

. Run background calibration after turning power on and before
taking measurements.

N

w
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1 Preparing Before Use

Precautions on optical
sensor installation

Make sure the optical
sensor latch is well
connected to console.

Dark calibration

Press the power button and the blue indicator will light
“up, and the boot screen will appear on the scree .

™ Perform dark calibration by following the steps displayed
on the screen. When the “Dark calibration” dialog
window appears, select the “ v” OK button.

3, Confirm that the cap is covered and then select the “ /"é
/ OK button. ;

Once the message "Dark calibration finished" appears,
click "v"OK and you will be returned to the main menu.

1 Preparing Before Use

Set up date and time

Set up date and time before taking any measurements.

Click “OPTION” icon.

3 Once date is set, press “v”
Yes to exit to setup option
P page.

Backlight

L }
4
L]
™
&
|
&

”

Press “Date” and “Time
to supdate settings.

4 Once time is set, press “v”
L/ Yes to exit to setup option
page.

10
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2.2 Basic Measurement

Measurement
Click “BASIC” mode to

BASIC @A @F

cer

ITime

og

i

{ 2I BASIC @

Press the measurement t%tton at the bottom
center of the LCD screen or the measurement
key on the left hand side of the spectrometer to
take a measurement (You can press measurement
key at both sides).

Baslc @ ADE

This product beeps once after
measurement is done and
displays results on screen.

2.2 Basic Measurement

Save measurement data

BASIC @B ADE
]

| Save data |

Press the “Save file” button at
lower right corner.

& EXCEL file name :
ESPDYYYY_MMDD_HHMMSS

i‘* regular (year ) (month)(day) (hour/min/seconds)

A You may save entire source data.

JPG file name :

S IMGYYYY _MMDD_HHMMSS
”i regular(year) (month)(day) (hour/min/seconds)
aasic BADE v BAOR

v

Measurement data is
now saved in the MicroSD
card. You may note down
file name if necessary.

: AYou may save measurement screen in “BASIC mode”,
“SPECTRUM mode”, “PPFD mode”, “PPFD SPECTRUM
mode” and “CIE 1931.1976 mode’

12
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ms in OPTION

Click OPTION icon in main screen to set up this product.

Capacity of SD card displays
once itis inserted. In case
message "Please insert SD
card" displays after a SD
card has been inserted the
one you have inserted may
be failed to be identified by
this product. :
' '

H H
Back to Next

main menu page
m Backlight Setting m Power Saving Setting m Language Setting

L

Language

+/- : Adjust key

2.3 Setup Items in OPTION

Previous
page

m Check Storage Device m USB Mode Setting m Check Version

v X -

Please refer 5.2 for USB
mode setup.

1. You cannot set up battery. The screen remains intact after you tap
it.

14



3.1 BASIC Mode

Click “BASIC” icon in main screen to display measurement
readings.

Integration mode

A : Auto

M : Manual

Capture function
a : one time
f:’ : Continuous

f:) s 12} : Continuous measurement in progressi

Charge left
: Charging

|§| : Charge left indicator

BASIC TR A @

E| : Low charge indicator |

Purity

" 1. Please use PG200N Thermal-Hygro cable along with PG200N for
- . temperature(°C) and relative humidity(%RH) measurements.

3.1 BASIC Mode

Customize the four measurement items in BASIC mode.

The 5 items on the Basic list can be customized with different
units of measure according to your preference.

BASIC BAD

Purity

Click the item to be changed.

Pss PFD-UV  PFD-B

PFD-G PFD-R PFD-FR

Click items to be shown in
position @ Click “ " key at
bottom of screen to back to last
page without selecting any item.

Ap

Purity

List of available items displays,
click down arrow key “N” to
scroll down to next page.

4 BASIC @A @

Purity

Default item changed. Follow
the same steps to change
other default items.

16
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3.1 BASIC Mode

Level function

Click on the g sensor icon on the top-right of the screen to check
the level status of the optical sensor.

Reset button ======y  y====- Calibration button

428

Shows the angle of
inclination of the X
and Y axes

****** Back to
measurement page

3.2 SPECTRUM Mode

Click “SPECTRUM” icon in main menu to display spectrum in
range of 350~800nm.

Indicate peak wavelength 3. SPECTRUM @ ../u‘! @
in range of 350~800nm.

The strongest energy value
in range of 350~-800nm. {

18
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3.3 PPFD Mode

Click “PPFD” iicon in main menu to validate Photosynthetic
Photon Flux Density (PPFD). Measuring range is 350~800nm. In
addition, items and ranges to measure can also be customized;
instructions are shown in the figure.

Customize the four measurement
items in PPFD mode.

Changeable measurement item 4

: ] PPFD. PFD PFD-UV
PFD-B  PFD-G  PFDR

PED-FR  B:G ratio R:FR ratio

PFD-FR

PF

Click items to be shown in
position @ Click “ " key at
bottom of screen to back to last
page without selecting any item.

Default item changed. Follow
the same steps to change
other default items.

3.3 PPFD Mode

Customizing measurement range

1. Press the “PFD-custom” item.

2. Select the start and end values in order to change the range.
3. Use the keyboard to input the values; press “OK” when completed.
4. Press the confirm button “v"” to complete the settings for
changing the range.

5. Return to the measurement page and the yellow value under
“PFD-custom” is updated based on the customized range.

(0

ED BADE

I PPED range /

PPFD @40'

PFD-B

PFD-G

PFD-FR




21 spectrum and press “OK”.

3.4 PPFD SPECTRUM Mode

PPFD spectral mode provides five reference spectrums:

1. Chlorophyll a, 2. Chlorophyll b, 3.3-Carotene, 4. Phytochrome
A-red and 5. Phytochrome A-far red. The range of the reference
spectrums is 350~750nm.

Reference spectrum setting

PPFDSPECTRUM &8 A & B

L]
=
@
5]
x
&
@

Press the “Settings” button at Enter the measurement setting

the bottom of the screen. screen and press the “Reference
Spectrum” item.

PPFOSPECTRUM @ A & §

A FarRed

Return to the measurement
page and the display of the
reference spectrum has changed.

Select the required reference

3.5 CIE Mode

Click “CIE” icon in main screen to validate CIE 1931 and CIE 1976
chromaticity coordinates chart.

Click chromaticity coordinates chart to switch between CIE1931
/ CIE1976.

cE1931 B A D

CIE1976 @ A @

22
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3.6 LOGGING Mode

Uses continuous measurement to measure the various values
and saves them automatically in Excel format.

Set up operation conditions

Press the “ " setting button at the bottom of the screen to
set the Integration mode, Integration time, interval and counts
in order; press the “ ” button at the bottom of the screen
when completed to return to the measurement screen and
start performing measurement.

(1 2)

AoE

LOGGING

Intergration time
I-Time

Setting complete; return to the
/' measurement screen.

m Integration time m Interval m Counts

integration time 1

=l
Exposure mode can Therangeofmeasurement  The range of continuous
have exposure time set interval is 00 (hour):00  measurement count is:

(minute):10 (seconds)  1~9999999 times.
~23:59:59.

upinmanualmodeonly.

3.6 LOGGING Mode

Measurement Point optical sensor to light source

to be tested.

/ 2 . Press the measurement button at bottom centerof screen or the
\ £/ measurement key at left hand side to measure. (You can press
~" measurement key at both sides.)

LOGGING Mo i LOGGING MO

1-Time I-Time

This means that the
continuous measurement
has started.

Mo

MOi

Icon at the upper right corner |
spins continuously in case the |
I-Time continuous measurement is in

I-Time

JThe count field displays
balance of measurements.

To stop continuous measurement The Count option will reset to its
in between, please pressthe” m " default settings after measurement 24
stop button. is done.



25

Click”GRID”icon in main menu to collect the data from different
positions and provide the average, maximum, minimum,
uniformity, and, diversity values on — Lux, PPFD, PFD, PFD-B,
PFD-G, PFD-R, PFD-UV, and, PFD-FR.

ID number — the maximum 3. Sy

number of data is 100.

The PPFD value of this ID

The PFD value of this ID

! PPFD Avg
The average PPFD value of i
total measurements.

PFD Avg

The average PFD value of
total measurements.

GRID Mode

Measurement

After press the measurement button at bottom center of
screen or the measurement key at left hand side, the ID filed
will switch to the next ID number in sequence (1-100).

GRID mAol GRID mAClE GRID BACq

ID setting

1. Press the “ID” item.
2. Use +/- key to adjust the ID number.
3. Return to the measurement page, the ID number is updated.

PRFD Avg

26
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3.7 GRID Mode

Reset the Grid data

-l | GRID @AQE

Press the “Settings” button at
the bottom of the screen.

X

! Reset grid /

)

Press “OK” Yes to reset the
grid data.

A aEPFPBE

Intergration time

| &

Enter the measurement setting
screen and press the “Reset
grid” item.

/ 4 Y GRID

mAeE

Return to the measurement
page and the grid data is reset.

3.8 COMPARE Mode

The Compare item allows you to compare two measurements
side by side. You can compare two consecutive measurements
or compare a measurement against historical data (SD card).

wiac @AQE

SPECTRUM, gt E 2 2 &

SPECTRUM

Wy
PPED SPECTRUN

" eprnspecTrm @ A © B

When you press the COMPARE
icon (on Home Screen), the
COMPARE Menu will display,
which is similar to the Home
Screen. You can tap any of
the icons depending on what
type of data you want to
compare.

1. The examples in the following pages only describe how to compare

‘ data in the BASIC screens, - comparing SPECTRUM, PPFD, PPFD
| SPECTRUM data are similar.

28
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3.8 COMPARE Mode

Compare two consecutive measurements
s

) SPECTRUM
»
&R

PPFD SPECTRUM

2 Basic WA QE

First, tap the left column.
A yellow border will appear
around the left column.

Select the BASIC icon. The left
column and right column will
represent the data you are
comparing.

BASIC @®AQE

The measurement data
will fill the left column.

Point the PG200ON to a light
source and take a measurement.

BASIC @BAQE

Next, tap the right column.
A yellow border will appear.

Basic WAQE 7

The new data will fill the right
column. You can now compare
the two measurements.

3.8 COMPARE Mode

Take another measurement.

30
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3.8 COMPARE Mode

BASIC @ADE

Compare against historical data ¢
To compare against historical data -
( saved on SD Card ), first tap
either the left or right column,
and then tap the “ ” Folder
icon in the lower right corner.

Press the “Folder” button
at lower right corner.

BASIC BAGE

PICTURE

I-Time

v X

Select the “Load file”
and press “OK”.

A file browser appears  The data will appear
showing the filesonthe  in the column you
SD card. Select one of  selected.

the Excel files.

o] 1. The listitems in the COMPARE screen (e.g. CCT, CRI, LUX etc.) is the

same list configured for the BASIC Screen. If you change the list

| items on the BASIC screen, it will also change on the COMPARE
screen.

3.8 COMPARE Mode

Spectrum data comparison settings
It is also possible to see the relative 7 1o ®ACE
difference between the spectrum data ../
between the first measurement and

the second measurement.

Press the “Settings” button at the
bottom of the screen.

I Gompare made |

Reset grid

A BEPFPB

| &

Press "OK" to save settings and
exit to measurement setup page.

Press the “Compare mode” item.

32
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3.9 BROWSER Mode

The Browser (on Home Screen) allows you to review historical
data that was previously saved to the MicroSD card.

=

COMPARE ‘ BROWSQR
PICTURE

Press the “BROWSER”icon. A file browser will show the
files on the MicroSD card.
If you select an excel file, a
review menu will be displayed.

Back to main menu
Previous page

Next page

Return to the previous
folder

3.9 BROWSER Mode

SPEC %

PPFD SPECTRUM

Press any of the icons to
review the data.

Displaying the data of excel

file.

Back to select
browsing mode

Previous file
Next file

Return to the MicroSD
card file page

34



.1 Measurement Settings

In mode of “BASIC”, “SPECTRUM”, “PPFD”, “PPFD SPECTRUM”,
“CIE”, “GRID”, “COMPARE” you can press the “ 7 setting
button at the bottom of the screen to perform detailed settings.

BASIC @B AQE

Back to Next Previous
measurement page page page

35

4.1 Measurement Settings

m Keyboard m Save format m Auto save

This optionis turned oncan ~ You may opt to save

be file naming when you measurement data of

saving measured data. Excel file only or both
Excel and JPG files.

Opt to select auto save
measurements or not.

m Decimal speparator m Reset grid m Compare mode

| Decimal sepal

Select dot/comma to set This function will only be This function will only be
the decimal separator of displayed under GRID mode.  displayed under COMPARE
the measurement data. mode.

About auto save:

1. Measurements are auto saved (Excel + JPG) in case this operation
is set on. In case there is no SD card inserted when measurement
is running, this product prompts warning messages while keep on
measuring.

2. Measurements are saved only by clicking Save icon in case this
operation is set off.

36
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4.1 Measurement Settings

4.1 Measurement Settings

m Integration mode m Integration time

m Capture function

m Dark calibration m Temperature offset

m Humidity offset

Select auto or manual mode.
Exposure time need be setin
case manual mode is chosen.

Exposure time may set in unit
of microsecond (0.001 second).
Valid range:100us~1000ms

The setting interval is + 0.1ms for 1ms or less.

The setting interval is + 1ms for 1~10ms

The setting interval is + 10ms for10~100ms

The setting interval is + 100ms for 100ms or above.
+/— : Adjust key

m Operation sound m Reference spectrum

Select to on/off operation
sound. Set operation sound
on to beep once after
measurement operation
(enabled by pressing the
Measurement / Local
Measurement key) completed.

This function will only be
displayed under PPFD
SPECTRUM mode.

Select for one time or continuous
measurement. In case continuous
measurement is set, press
Measurement/ Local Measurement:
key to start auto measurement
at frequency of once per 3
seconds. Press Measurement/
Local Measurement key again
tostop continuous measurement.
(See Section 4.2: Continuous
measurement for reference.)

m Auto shutter

When users press the
measure button on the
screen/on the machine,
dark calibration will be
executed before the
measurement.

This product is default to The range of temperature
run background calibration  offset is -5°C ~ +5°C.

after power on. This operation

enables running background

calibration any time.

The range of relative humidity
is -5%RH ~ +5%RH.

1. Please use PG200N Thermal-Hygro cable along with PG200N for
temperature and relative humidity measurements.

38
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4.2 Continuous Measurement Settings

Press the “ " setting button at the bottom of the screen and

then press “Measurement Function” - “Continuous Measurement”
- “ v confirm button in order.

Click on the “ ” button at the bottom of the screen to return
to the measurement screen, the @ icon changes to “ (:) -

/ Integration mode /

mode

+ Manual

Point optical sensor to light source.

BASIC wAWE

» (J ha » BAsIc R AOCRE

3 Status indicator spin
continuously in case the
continuous measurement
is in progress.

Auto measurement at frequency
of once every 3 seconds.

Click measurement button or press
measure key again to stop continuous
measurement.

Press measure key or dick measurement
button at bottom center of screen
to start continuous measurement.

o 1. Users cannot save the measurement data while processing
- :
continuous measurement.

" 2. Adjust the integration time is only allowed in the manual mode.

5.1 Connecting with mobile device

@ APP Installation
Download and install uSpectrum PAR on the mobile device.

A
>
. P Google Play G) uSpectrum PAR Q)

9 i0S system :

Turn on “Bluetooth” in Settings on the mobile device (Do not
connect to PG200N_BT)

Android system :

Turn on “Bluetooth” in Settings on the mobile device and
connect to PG200N_BT.

.’
e Sluetsoth < Bluetooth Scan  Advanced
Bluetooth [ ) ‘@
Make sure your Bluetooth device is in
pairing mode ta connect.
© Measure . Available devices -+

Q]  PG200N_BT

Bluetooth connection

— 1. Device connection symbol: Blue->Connected, Red->Not connected.
‘ " 2. When connection failed, select the device connection symbol to
| perform connection again.

40
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5.2 Connecting to uSPECTRUM

Install uUSPECTRUM PC software

Please visit the UPRtek official website at http://www.uprtek.com;
download the file and install it on your computer system to
connect the computer and PG200N through USB and run
uSpectrum to perform measurements

-»

uSPECTRUM
Install file

Set USB PC connection mode

1. Select “OPTION”".
2. Select “USB mode”.
3. Select “PC connection”and press “v"” Yes.

PC connection :

Connection PG200N to PC via
USB cable for measurement |
use with uSPECTRUM.

Mass storage :
Save measurement data in
MicroSD card of PG200N.

19

COMPARE

5.2 Connecting to uSPECTRUM

Measure

®

— e —

USB connection

USPECTRUM PC software

2
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5.3 Troubleshooting

In case of system failure or stuck (screen gets locked) please
press and hold the power key for 3 seconds to shut down this
product.

Confirm the condition after re-starting; if the fault still cannot be
eliminated, follow the instructions in the figure below to re-set
this machine. Open the dust-proof cover and insert a thin pencil
vertically into the re-set button to re-set this machine.

Press the hold down power button lightly for 3 seconds to
power off.

If the fault cannot be eliminated,
ress the re-set button.

o 1. DO NOT use sharp point objects with diameter less than 1mm
(e.g., paper clip and ball pen) to press the key as it may lead to
) | board circuit induction or damage and failure to this product.
2. DO NOT use pencils with broken point to press the key as the
pigment core may jam the key for reset or lead to damage and
failure to this product.

6.1 General Attributes

Abbreviation Full Name Unit

CCT » Correlated Color Temperature K

The color radiated by a black-body radiator under different temperatures.
CCT has the color that is the closest to the ideal black-body radiator.

CRI (Ra) » Color Rendering Index

The average value of R1 ~ R8, where R1 ~ R8 represent the value of eight
standard colors as defined by Commission International de I'Eclairage (CIE).
A CRI value of 100 indicates the best quality of light for rendering color
appearance, while a value of 0 indicates the worst quality of light for
rendering color appearance.

R1, R2 ,R15 » Color Rendering Index Varieties

Represents the quality of the light source with the indexes corresponding to
15 standard colors, including: R1: light grey-red; R2: dark grey-yellow; R3:
saturated yellow-green; R4: middle yellow-green; R5: light yellow-green; R6:
light blue; R7: light purple-blue; R8: light red-purple; R9: saturated red; R10:
saturated yellow; R11: saturated green; R12: saturated blue; R13: white skin
color; R14: leaf green; and R15: yellow skin color.

Lux » llluminance Ix

Light flux received by each unit area.

Ap » Peak Wavelength nm
Wavelength with the highest intensity in the measured spectrum.

ApV » Peak Wavelength Value mW/m?2
Intensity of the peak wavelength in the measured spectrum.

B »Dominant Wavelength 1 nm
Used to express the color of the measured light. May be hybridized by the
spectrum color of the wavelength and the standard illuminant E(x, y = 0.333,
0.333).

|-Time » Integration Time us
Integration time measured by the spectrometer.

X,y » CIE1931 Chromaticity Chart Color Coordinates
Light color with 2-dimensional plane coordinates (x, y) as defined in CIE
Chromaticity Chart CIE1931.

u'V »CIE1976 Color Coordinate
Light color with 2-dimensional plane coordinates (u', v') as defined in CIE
Chromaticity Chart CIE1976.
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6.1 General Attributes

Abbreviation  Full Name Unit

Duv »CIE1960 UV Color Coordinate Difference

UV distance between CIE1960 plane coordinate(s) and Planck’s blackbody
radiation with the same color temperature. A value close to 0 indicates the
color temperature and color are closer to that of the blackbody radiation. A
positive value indicates it is above the blackbody radiation, while a negative
value indicates it is below the blackbody radiation.

Ax »CIE1931 Color Coordinate Difference

X difference between CIE1931 plane coordinates and Planck’s blackbody
radiation with the same color temperature.

Ay »CIE1931 Color Coordinate Difference

Y difference between CIE1931 plane coordinates and Planck’s blackbody
radiation with the same color temperature.

Au' »CIE1976 Color Coordinate Difference

U' difference between CIE1976 plane coordinates and Planck’s blackbody
radiation with the same color temperature.

AV » CIE1976 color coordinate difference

V' difference between CIE1976 plane coordinates and Planck’s blackbody
radiation with the same color temperature.

fc » Foot-candle fc
Non-SI unit of illuminance defined as lumens per square foot (Im/ft2).

Purity » Color Purity %

Percent of the dominant wavelength in the standard illuminant. The closer
0 100%, the closer it is

IRR » Irradiance W/m
Flux of radiant energy per unit area within the range of a specified
wavelength.

PPFD » Photosynthetic Photon Flux Density umol/(m?*s)

Number of photons per unit area per unit of time for photosynthetically-active
radiation (400~700nm wavelength range).

PPFD-R »PFD in Red Field pmol/(m?*s)
_PFDnthe 600~700 nm wavelength range.
PPFD-G »PFD in Green Field umol/(m?*s)

PFD in the 500~600 nm wavelength range.
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PPFD-B »PFD in Blue Field pmol/(mz*s)
PFD in the 400~500 nm wavelength range.

PFD Photosynthetic Photon Flux Density pmol/(m%*s)

Number of photons in range of 380~780nm subjected by unit area in unit
time.

PFD-FR »PFD in FR field pmol/(m?*s)
PFD in range of 700~780nm

PFD-B: G ratio »PPFD ratio between the blue and green fields
PPFD ratios within the 400~500nm range and 500~600nm range.

PFD-R: FR ratio » PPFD ratio between the red and far-red fields
PPFD ratios within the 600~700nm range and 700~800nm range.

Chlorophyll A

Chlorophyll is a photosynthetic pigment that exists in plants, algae and
cyanobacteria. Chlorophyll A is the pigment that mainly undergoes
photoreaction, and that's why it is also called the primary pigment.

Chlorophyll B

Chlorophyll is a photosynthetic pigment that exists in plants, algae and
cyanobacteria. Chlorophyll B can absorb light energy and sends it to
Chlorophyll A for photoreaction; it is also called the accessory pigment.

Beta-carotene » 3-carotene
B-carotene is one of the carotenoids; it is widely found in the leaves, flowers
and roots of plants.

Phytochrome A red » Phytochrome — Protein red

Phytochrome A red is a pigment in plants; it is a protein. When it absorbs red
light, it will change into a pigment that absorbs far-red light, Pfr. Plants mainly
receive external light signals through phytochrome to adjust their own
growths, developments and flowerings.

Phytochrome A far red »Phytochrome — Proteinfar-red
Phytochrome A far red is a pigment in plants; it is a protein. When it absorbs
far-red light, it will drive the pigment back into the form of absorbing red light,
Pr. Plants mainly receive external light signals through phytochrome to
adjust their own growths, developments and flowerings.
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6.1 General Attributes

Abbreviation Full Name Unit

PSS » Phytochrome Photostationary State

It is the ratio of the concentration of phytochrome A red to the total concentration
of phytochrome.

°C » Temperature
Temperature is a physical quantity that expresses hot and cold.

%RH » Relative Humidity

Relative humidity, expressed as a percentage, indicates a present state of
absolute humidity relative to a maximum humidity given the same temperature.




