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1. 1 Definition of LumiSheet

LumiSheetE isthew o r Ifidtésfied lighting sheetwhich containsLEDs in itself asa
sourceof light unlike thetraditionalBLUs(BackLight Units) which aremadeby puttinga
lamp on the outsideof the acrylic. LumiSheetis producedby combininghigh intensity
LEDs with a patented3D V-cuttingsystemwhich allowslight to betransmitteduniformly

and evenly acrossthe acrylic surface LumiSheetcan be applied to various fields of
industrysuchasLighting, Signagelndustry, ShopDisplay, Retail Productsandsoon.

1.2 Features & Benefits
Super Slim: Thethicknessof LED insertedLumiSheetis 4mm(0.158 pr8mm(0.3150 )

Long lifetime & Maintenance free: Longevityof LumiSheetis morethan50,000hours
/ 1lyears@ 12 hoursaday

Low power consumption & Cost saving: LumiSheetconsumesaip to 70% lesspower
thanT5 fluorescentamp,andup to 30% lessenergythan CCFL

Eco-friendly product: LumiSheetcontainsNO mercuryandotherhazardousnaterials
Waterproof: LumiSheets availablewith IP67 & IP68 rating

No limitation on size and shape: LumiSheetcanbe madeinto any shapeandsizeup to
3000mm X 1500mm..

Various applications

1.3 Types of LumiSheet

Thickness(mm) Acrylic LED Max Size(mm)
Single faced 8mm 8T TOP VIEW 3000 X 1500
Single faced 4mm 4T SIDE VIEW 1500 X 1000
Single faced 10mm 10T TOP VIEW 3000 X 1500

Double faced 8mm 4T + 4T SIDE VIEW 1500 X 1000



1. 4 General Specifications

Item
Main Material
Thickness
Power Supply
Working Voltage

Input Voltage
Lighting Source

Luminous Efficacy (LED)
Power consumption (LED)
Color Temperature(CCT)
Max Size
Weight
IP Rating
Lifetime
Warranty on LumiSheet
Warranty on Acrylic

Operating Temperature

Description

Acrylic (PMMA)

AC /DC 12V / 24V Adaptor

DC 12V / DC 24V

AC 100 ~ 240V 50/60Hz

80Im /W

3700K, 5300K

3000mm(1180)

IP-67, IR-68

More than 50,000 hours

2 years
5 years

5~ 35C (41 ~ 95F)

8mm, 4mm, 8mm(double sided), 10mm

3528 SMD TOP VIEW LED(8mm) /
SMD SIDE VIEW LED(4mm)

X

Remarks

Other thickness
is available

0.25W(Top View) / 0.085W(Side View)

Other CCT
is available

1500mm( 590)

Length(M) X Width(M) X Thickness(mm) X 1.19kg

Refer to
below note

* Standard LumiSheet has NO IP rating and is intended for indoor use only.
LumiSheet w/ IP-67 or IP-68 rating can be made upon customer’s request.



1. Understanding of LumiSheet

1.5 Unit Drawing

No
(1)
(2)
3)
(4)
(5)
(6)
(7)

2D Drawing

&)_ o

)

(6)
3)

(€]
@

3D Drawing

Description
High Intensity Flexible LED Module
Aluminum Heat Sink Plate
STS ZigZag Tensioner
Reflection Sheet
3D V-Cut Light Guide Plate
Reflection Tape

DC Power Cord (2468)

Remarks

80Im/W

SWO03G

PMMA

FASCAL 400




1. Understanding of LumiSheet

1. 6 Part List of 8mm LumiSheet, Single Sided

Part Description Photo

|l ONRBfAO 6taa! 0 |[yYYoO

Reflection Sheet

Reflection Tape

3528 SMD TOP VIEW LED

DC Power Cord (20 AWG)

Aluminum Heat Sink Plate

STS Zig-Zag Tensioner (Spring)

Strain Relief (Bushing)

Rivet (Applicable for Pwr. Wire back)




1. Understanding of LumiSheet

1. 7 Part List of 4mm LumiSheet, Single Sided

Part Description Photo

Il ONBftAO o6taal! 0z

Reflection Sheet

Reflection Tape

3528 SMD SIDE VIEW LED

DC Power Cord (20 AWG)

Strain Relief (Bushing)

Clamp for 4mm, Single Sided

Clamp for 8mm(4+4), Double Sided




2. 3D V-Cutting Technology

2.1 3D V-Cutting Technology

Thekey to FawooTechnology'ssompetitiveadvantagéies in the productionof the LGP.

Fawoo Technologyproducesthe LGP by etchingmultiple grooveswith a differentiated
distanceand depth using patentedprocessingechnologyand in-housedevelopedCNC

machines By increasingthe surfaceareaof the groovesthe fartherawayfrom the light

source,eitherby decreasinglistancebetweenthe groovesor increasingthe depthof the
groovesor both at the sametime, a uniform spatial light distribution is achieved Our
main strengthlies in our techniqueof producingthe LGP fastandwith the highestquality
& priceratio in theindustry,giving customersdditionalvalue
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2.2 Patent for V-cutting Technology

V-Cutting Machine Patent List
Korea0423929 USA 6792842 Japar3500466 Taivan155175

Catridge for V-Cutting Patent List
Korea0423729USA6619175EU 019015999
Japar8463060ChinaZL 01818623 Taiwan163820



3.1 Light Guide Plate

3.1.1 Specifications

A backlight unit usedin aliquid crystaldisplayor advertisingor lighting panel
includingalight sourcefor emitting a light, anda light guide platemadeof light
transmittableacrylic resin Thelight sourceis locatedon oneor multiple sidesof
thelight guideplate Thelight guideplateis providedwith a desiredpatternof
groovesto guidean optical pathandscatteringof thelight emittedfrom thelight

source
3.1.2 Properties

TEST Method Unit Data
GENERALPROPERTIES
Specific Gravity D-792 1.19
Water Absorption D-570 % 0.30
OPTICAL PROPERTIES
Refractive Index D-542 1.49
Light Transmission D-1003 % 92
Haze D-1003 % 0.2
MECHANICAL PROPERTIES
Tensile Strength D-638 Kag/ 760
Elongation D-638 % 6
Flexural Strength D-790 Kg/ 1.170
Flexural Modulus D-790 Ka/ 32,000
Zod impact Strength D-256 Kg / 2.0
Rockwell Hardness D-785 M scale 95
THERMAL PROPERTIES
Heat deflection temperature D-648 3 92-96
Vicat softening point D-1525 3 110
Specific Heat Kcal/lKg. 3 0.35
Thermal conductivity D-177 Kcal/m.hr. 3 0.18
Shrinkage after heating D-1547 % +2 -4
Molding temperature 3 150~190
Maximum usable Temperature 3 70
ELECTRICALPROPERTIES
Volume Resistivity D-257 Y Isq 1015
Dielectric constant D-150 (10 3Hz) 3.0

B Theabovementionedspecificationis standarddatafrom acrylic manufacturer



3.2 LED
3.2.1 Top View FlashLED

3.2.1.1 Generalinformation
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Producer Lumimicro Co., Ltd

Product Name LMFL4P35A3WHX09

3.5(W) x 2.8(L) x 1.9(T)mm

Dimensions
Features 3 chip LED
Viewing Angle 120

3.2.1.2 OutlineandDimension
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3.2.1.3 Specifications

# Absolute Maximum Rating

Parameter Symbol Rating Value
Power Dissipation Warm White PD-1 300 mW
Forward DC Current Warm White IF-1 90 mA
Forward Pulse Current Warm White IPF-1 300 mA
Reverse Voltage Warm White VR-1 5 v
ESD Voltage Warm White ESD-1 HBM 3,000 v
Operating Temperature Warm White TOT -30to+ 85 °C
Storage Temperature Warm White TST -40to + 100 °C
Soldering Temperature Warm White TSD 240C for 10 Seconds oC

! *Forward Pulse Current : Pulse Width < 10msec / Duty Ratio < 1/10

# Electro-optical Spec

Parameter Symbol Condition
Forward Voltage 1 VF 1 [F=20mA/chip each 30 32 34 v
Forward Voltage 2 VF2 [F=10uA/chip each 18 _ _ v
Luminous Intensity IV [F=20mA/chip each 715 _ 11 cd
Reverse Current R VR=5V 50 uA

The tolerance of Intensity measurement - & 10% , The tolerance of VF measurement : +0.1V

# Forward Voltage Characteristics [ Condition : 60mA — Ta = 25°C |

Forward Voltage
Parameter Condition - -
Max
Forward Voltage 1 3X1 [F=20mA/chip each 3.0 3.05 31 v
Forward Voltage 1 3X2 [F=20mA clip each 31 313 32 v
Forward Voltage 1 3X3 [F=20mA/clip each 3.2 3.25 i3 v
Forward Voltage 1 X4 [F=20mA/chip each 33 335 34 v



3.2.1.4 White CIE Bin Specifications

@ White CIE Bin Spec [ Condition : 60mA — Ta = 25°C]
0SK7NH 0SK3NH 0SK3NL 0SKONL

0.320 0.347 0330 0.355 0340 0.363 0320 0332 0.330 0.340 0340 0.348

0.330 0.355 0340 0.363 0350 0.370 0330 0.340 0.340 0.348 0350 0.355

0.330 0.340 0340 0.34 0350 0.355 0330 0325 0340 0.333 0350 0.340

0.320 0.332 0330 0.340 0340 0.348 0320 0317 0.330 0.325 0340 0.333

- The uncertainty of the C.LE coordinates measurement : = 10%
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3.2.2 SideView SMD LED

3.2.2.1 Generalinformation

General Information \// F/
Producer Lumimicro Co., Ltd
Product Name LMSTWH502
Dimensions 1.4(W) x 4.0(L) x 0.8(T)mm

3.2.2.2 OutlineandDimension
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3.2.2.3 Specifications

4 Absolute Maximum Rating
Parameter Symhaol Rating Value
Forward DC Current White TF-1 30 mA
Power Dissipation White PD 100 mW
Forward Pulse Current White IPF-1 50 m A
Reverse Voltage White VR 5 V
ESD Voltage White ESD-1 HBM 3,000 v
Storage Temperature White TST =40 to + 100 °C
Operating Temperature White TOT =30t + 80 °'C
Tunction Temperature White Tl 110 W
Soldering Temperature White TSD 260C for 10 Seconds B

“l' Forward Pulse Current : Pulse Width < 10msec / Duty Ratio < 1/10
#Rth j-c = 250 T/W
Rth j-¢ iz measured with LUMIMICRO Standard FR4 PCB ( = 25*25mm’)

4 Peak Luminous Intensity Characteristics| Condition : 20mA - Ta = 25°C' |

Luminous Intensity

Part Na. Symbol

M. TYF. Max

White LMSTWHS03 Luminous Intengity v 1,200 med

Measurement Tolerance; +/ - 10%%

4 Forward Voltage Characteristics [ Condition : 20mA — Ta = 25°C |

Forward Voltase

Color Part Na. ltem Rank

MIN. TYP. Max
While LMETWHS03 Forward Voltage 3X1 3.0 _ 3.1 v
White LMETWEHS0S Forward Voltage X2 3l _ iz v
White LMSTWHS0S Forward Voltage 3X3 3.2 _ i3
White LMSTWHS0S Forward Voltage x4 33 _ 34

Measurement Tolerance: + /- 0,05V



3.2.2.4 White CIE Bin Specifications

4 White color C.LLE Characteristics [ Condition : 20mA ~ Ta = 25°C |

OSKOL

0320 0347 0330 0355 030 0363 0320 0332 0330 2 340 ) 340 ) 348
0330 0355 0340 0363 0350 0370 0330 0 340 0 340 0348 0340 0.355
0330 0.340 0340 0342 0.350 0335 Q330 ©325 0340 0.333 0330 0.340
0320 0332 0330 0340 G340 b 34¢ Q320 0317 0330 0.325 0340 0333
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3.3 LED Module

3.3.1 Definition of Model

Module type

NT : Non-flexible Top \
FT: Flexible Top ET
FS: Flexible Side

/— Length
0

Power

3.3.2 Model & Characteristic
NT12v280: Non-flexible type(FRY). Hardly usednowadays
FT12v280: Generallyusedin 8mm acrylics
FT12VE280: Generallyusedfor lighting(lamp)
FT24VE280: 24V powered Only for a specificcustomer
FS12VE280: Sideview module Generallyusedin 4mm acrylics

3.3.3 Specifications
Length LED pitch number of LED Pwr consumption
NT12Vv280 47 x 6 = 282 P=15mm 18 0.25x18=4.5W(0.375A)
FT12Vv280 47 x 6 = 282 P=15mm 18 0.25x18=4.5W(0.375A)
FT12VE280 35x 8 =280 P=11mm 24 0.25x24=6W(0.5A)
FT24Vv280 47 x 6 = 282 P=15mm 18 0.25x18=4.5W/(0.1875A)
FS12VE280 23x12 =276 P=7.5mm 36 0.085x36=3.06W(0.255A)
47x6=282
47 |
NT12v280 15
=
= P = = == = = [l A R~ A~ A= — 4
47x6=282
47
FT12Vv280 15
(P=13) A a— A A = A Vo~ = A= A= s




35x8=280 |
FT12V280 - ' ’
11
(P=11) i
47x6=282
47 i
FT24V280 e |
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FS12v280 |l'5'|
P e & ST eV EP T

Top view« Side view.




4. Accessories & Option

4.1 Adaptor

Ampere: 300mA

Input: AC100~240V 50/60Hz 0.2A
Output: 12V/0.3A DC, 3.6W
Certification: UL/CE/EK

Type: Wall Mount

Ampere: 1A

Input: AC100~240V 50/60Hz 0.3A
Output: 12V/1A DC, 12W
Certification: UL/CE/EK/PSE

Type: Wall Mount

Ampere: 3A/ 5A
Input: AC100~240V 50/60Hz 1.5A
Output: 12V/3A DC, 36W / 12V/5A DC, 60W

Certification: UL/CE/EK/PSE

Type: Desk Top

Ampere: 3A

Input: AC100~240V 50/60Hz 1.2A
Output: 12V/3A DC, 36W
Certification: UL/CE/EK/PSE/UK/AU

Type: Desk Top

Ampere: 5A

Input: AC100~240V 50/60Hz 1.5A
Output: 12V/5A DC, 60W
Certification: UL/CE/EK/PSE/UK/AU

Type: Desk Top

Ampere: 3A / 5A

Input: AC100~240V 50/60Hz 1.5A

Output: 12V/3A DC, 36W / 12V/5A DC, 60W
Certification: UL/CE/EK/PSE

Type: Desk Top, Hard Wire

Ampere: 2.0A

Input: AC100~240V 50/60Hz 1.5A
Output: 24V/2.0A DC, 48W
Certification: UL/CE/EK/PSE

Type: Desk Top




4. Accessories & Option

4.2 Spider Connector Cable

* 2Way Long Spider Connector

G >=

= 1500mm f' 1600mm

MOLDED T CONNECTOR

2468 22AWG

* 4Way Long Spider Connector

Es T e
S e
:g MOLDED DC
!8 MALE
|'_ CONNECTOR
. N
1500mm 1500mm 14mm 2468 22AWG
MOLDED T CONNECTOR

* 4\Way Short Spider Connector

OUTSIDE @ : 5.5mm
INNER @ @ 2.1mm
2468 22AWG

" 100mm | 200mm 100mm

100mm

éﬁm

400mm

* 6Way Short Spider Connector

OUTSIDE @ : 5.5mm
INNER @ : 2.1mm
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4.3 Dimmer

4.3.1. Part

Dimm:

Sensor

er

Remote
(¢

4.3.2. How to wire

Fawoo
Dimmer

Dimmer Wiring
12V DC

1

Qutput
Main

Power
Body Adaptor

110V AC

LED Light
Panel

110V AC
Power
- i

L ¢

Dimmer Sensor

Spider Connector

Fawoo
Dimmer

LED Light
Panel #1

LED Light
Panel #2

Dimmer Sensor

4.3.2. InstallationGuide

1. The dimmer consistsof 3 componentsdimmer main body, a sensorand a wireless
remotecontrol ConnectsecurelyDC plug of poweradaptorandDC plug of the panelto
the dimmermain body Removethe batteryprotectionsheetin the remotecontrol Point

theremotecontrolto

2. Each dimmer has a capacity of up to 60W. For large size panelswith 2 power
wattageexceedingsOW, you haveto use2 dimmers

3. To controlmultiple panelswith oneremotecontrol, put all sensord¢ogetherAs long as
total wattageof all panelsis lessthan 60W, you can useone dimmerto dim multiple

connectorswith total

panels

dim the panel



4. Accessories & Option

4. 4 Understanding of Sticker on LumiSheet

Description Photo
> FAWOO recHNoLoGY ?3‘-5

LumiSheet
Rating : DC12V, MAX100VA, ( w
m;mm connected to a DC12
LumiSheet UL Label ST ST

(It contains regulation of UL and terms of e

. component), type (type designation of sign face)

use to meet UL requirements) e
o e et

LumiSheet Label
(It contains information on input voltage,
power consumption and diting)

To avoid damaging LED module

This sticker is to show customer how to - V4 e e
handle or move LumiSheet F:ﬂ ‘ ,

Never bend nor lift horizontally Put on edge before carmying

This sticker indicates where LED module

.
located

This sticker is to bring user special
attention to the edge of LumiSheet,
especially IP-67 LumiSheet.

Don't scratch edge!

This hologram should be placed on the|
original location of LumiSheet in all case
to get warranty. This hologram verify
original product of Fawoo and symbolize
license on LumiSheet.

Ul




4.5 Option for Power Cord Exit

45.1. 8mm LumiSheet,PowerCord Exit onthe SIDE

DC JACK

SW 1P

FIEA
FRONT VIEW LED

WIRE CONMNECTION

LED - LEC
WIRE CONNECTION
G JACK DC JACK
LW 1P LW 2P
FRONT VIEW LED FRONT VIEW
LED LED -1 LED
WIRE CONNECTION
e o,
DC JACK DC JACK
SW 1P cut
FRONT VIEW LED
LED LED LED




4. Accessories & Option

4.5.2. 8mm LumiSheet,PowerCord Exit onthe BACK

CC JACK LED DC JACK LED
"‘J AW 1P T/ Et AW 2P
REAR VIEW REAR VIEW
Z’ RW 2P
) ) DC JACK \LED

4.5.3. 4mm LumiSheet,PowerCord Exit onthe SIDE

DC JACK
DC JACK

SW 1P

SW 2P

FRONT VIEW FRONT VIEW

[~ LED

[
WIRE CONMECTION




5.1 Surface Brightness (LED on 1side)

Type S1 _ Surface Brightness Data

Below data was measured from Jan. to Aug., 2009. As brightness of LED continues to
improve, real brightness of your LumiSheet may differ from below data.

Below table shows Standard Intensity of lllumination by width of LumiSheet

This test is measured at mint out of 9 points on the surface level.

Data may differ by measurement method and conditions of length and production method.
(Tolerance +400 Lux)

This data table is created based on final examination records and Lux data where this table is
standard at final stage examination.

Width Lux Width Lux
300 2684 400 2126
310 2614 410 2084
320 2547 420 2044
330 2485 430 2005
340 2425 440 1968
350 2369 450 1933
360 2316 460 1899
370 2265 470 1866
380 2216 480 1834
390 2170 490 1767

( 6500 )

6000
5500 e
5000 S \
4500 &
4000
3500
3000
2500
2000
1500
1000

500

0 ; ; ; ; ; ; ; ; ; ;

0 50 100 150 200 250 300 350 400 450 500 550




5. Technical Data

5.2 Surface Brightness (LED on 2sides)

Type S2 _ Surface Brightness Data

Below data was measured from Jan. to Aug., 2009. As brightness of LED continues to
improve, real brightness of your LumiSheet may differ from below data.

Below table shows Standard Intensity of lllumination by width of LumiSheet

This test is measured at mint out of 9 points on the surface level.

Data may differ by measurement method and conditions of length and production method.
(Tolerance +400 Lux)

This data table is created based on final examination records and Lux data where this table is
standard at final stage examination.

Width Lux Width Lux Width Lux
300 4481 620 2260 940 1526
310 4345 630 2226 950 1511
320 4217 640 2193 960 1496
330 4096 650 2161 970 1482
340 3982 660 2131 980 1468
350 3875 670 2101 990 1454
360 3773 680 2071 1000 1440
370 3677 690 2043 1010 1426
380 3586 700 2016 1020 1413
390 3499 710 1989 1030 1400
400 3416 720 1963 1040 1388
410 3338 730 1937 1050 1375
420 3263 740 1913 1060 1363
430 3191 750 1889 1070 1351
440 3123 760 1865 1080 1339
450 3057 770 1842 1090 1327
460 2995 780 1820 1100 1316
470 2935 790 1798 1110 1305
480 2877 800 1777 1120 1294
490 2821 810 1756 1130 1283
500 2768 820 1736 1140 1273
510 2717 830 1716 1150 1262
520 2668 840 1697 1160 1252
530 2620 850 1678 1170 1242
540 2574 860 1660 1180 1232
550 2530 870 1642 1190 1222
560 2488 880 1624 1200 1212
570 2446 890 1607 1210 1203
580 2407 900 1590 1220 1194
590 2368 910 1574
600 2331 920 1558
610 2295 930 1542




5. Technical Data

5.2 Surface Brightness (LED on 2sides)

Type S2 _ Surface Brightness Chart

Below data was measured from Jan. to Aug., 2009. As brightness of LED continues to
improve, real brightness of your LumiSheet may differ from below data.

Chart of lllumination intensity measured at LumiSheet surfacepuwilt

5300K, 8T, FT12Vv280 P=15 18chip, Type S2 of@yxcluding length, production method)

(" 6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

0 T T T T T T T T T T T T

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300
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5. Technical Data

5.3 CIE Bin Spec. of Standard Color Temperature

5. 3. 1 PureWhite (530K)

Model: LMFL4P35A3WHX09

5700K 5300K 5000K
X y X y X y
0.320 0.347 0.330 0.355 0.340 0.363
0.330 0.355 0.340 0.363 0.350 0.370
0.330 0.325 0.340 0.333 0.350 0.340
0.320 0.317 0.330 0.325 0.340 0.333
0.320 0.347 0.330 0.355 0.340 0.363
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5. Technical Data

5. 3. 2WarmWhite (370K)

Model: LMFL4P35A3WWX09

3900K 3700K 3500K
X y X y X y
0.380 0.393 0.390 0.399 0.400 0.404
0.390 0.399 0.400 0.404 0.410 0.408
0.390 0.368 0.400 0.372 0.410 0.376
0.380 0.363 0.390 0.368 0.400 0.372
0.380 0.393 0.390 0.399 0.400 0.404

?2 Tol erxanob.ely=+0.01
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5.4 IP 67 Rating

LumiSheethasa waterproofratingthatachievesanIngressProtectionTestratingof IP 67.
LumiSheet can be completely protected from dust and sustain certain periods of
immersionunderpressure
* Standard LumiSheet has NO IP rating and indoor use only. LumiSheet w/ IP-67 or
IP-68 rating can be made upon customer’s special request.

Understanding of IP Ratings

Example of rating: IP 67

First number (P rotection D efinition lem "b;s: Definition
against solid objects) -tion aga
liquids)
0 Mo protection 0 No protection
Protected against solids . ’
1 objects over S0mm (e.qg. 1 TPﬂJr?t&c;ed ﬂgﬂlfnst :Ertlc;alhr
accidental touch by hands Ing drops o1 water
Protected against solids P rotected against direct
2 objects owver 12mm (e.g. 2 sprays up to 15° flom the
fingers} vertical
Protected against solids P rotected against direct
3 objects ower 2.5mm (e.g. 3 sprays up to 60° flom the
tools and wires) vertical
Protected against solids P mtected against sprays
4 objects ower 1mm (e.g. tools, 4 from all directions - limited
wires and small wires ingress permitted
Pmotected against dust - Prut&c:ted.atgﬂ};mt I,?wfr I
5 limited ingress (no ham ful ] Pressure JELS T walLer Tom 3
deposit) directions - limited ingress
posiLy permited
P rotected against strong jets
. of water e.g. for use on
b Totalby protected against dust b shipdecks - imited ingress
permitted
P motected against the effects
7 oftem porary imm ersion
between 15cm and 1m.
Dwuration oftest 30 minutes
P motected against long
] pericds of immersion under
pressure




5. Technical Data

5.4 IP 67 Rating

- TEST REPORT

for Degrec of prolewon pmwded by enclosurev(]P Code)

* REPORT NLMBER : !{1;%4751!1—0('1:20!)_(5
¥ STANDARD :
1. KS C IEC 60529 (2002)
2 1EC 603529 2001}
v PRODUCT NAME : Lumishest
MODEL/TYPE DESIGNATION : LSIP67(DC 12V, 0.23mhx15)
IDENTICAL(EXTENSION) MODEL : NA

APPLICANT @ FAWOQO TECHNULOGY
MANUFACTURED by : FAWCO 1TECHNOLOGY

1. General requirements for tests
1. ATMOSPHERIC CONDITIONS TOR WATER OR DUST TESTS
1.1 Temperature range : 15 C 10 353 T — 220 ¥
1.2 Rclative humidity : 25 % to 75 % — 57 %
L2 Au piesswe 86 APa to 106 kPa — Good
2. TEST SAMPILE
2.1 The number of samples : | EA
2.2 Conditions for mounting. asscmbling and posmonmg ot the sauxplcﬁ : NVA
1.3 The pre-vonditionmg = NfA 3 ; )
2.4 Whether to be tested energized or not : NOT

2.5 Whether to be fested with its parts m motion or mot © NOT
Charzcterst.c numerals | Test Method & Record I Results
2 Tests for protection against solid toreign ob;ccts mdwm by &'efim characteristic numeral -
1. CONDITIONS
1.1 Talcum powder{mesh) : Wire dimcter=59y_-_, width between wires=75;m

1.2 Amount of tacum powder of fhe tes: chamber @ 2Kg per cubic meter

oy

%ol N

% First Charactenistic 2 TEST
6 21 Vol of the enclosures @ ahout D.1 o PASS
numerals 2.2 Reduction air pressure - -20 mbar (-200_anH:0)

2.3 Flow rate : 0.0 LPM

2.4 Extraction mate per hour - 0 volumes'h
== . 2.5 Test duration 8 hours

| 3. Tests for protection zpzinst water indicated by the sccond characteristic numeral -
1. CONDITIONS

1.1 The lowest point of enclosure {1.000zz) : LO00nn

% Second Characteristic |y 5 qpe pignest point of enclosure (159an~1,00022) : 7S0un PASS
numerals : 7 1.3 Differential temperature of water and enclosure (less thaa 5K) : about 1.5 K
2. TEST

2.1 The duration of the test is : 30 min

7r Checked by Chang-Ho, Kim © Signature 43,'&;'!‘-

#% Date (DD-MM-YY) . 12-OCT-2004




6.1 Guide

Thankyou for purchasingour LumiSheetproduct This technicalmanualinforms of the
necessarprecautionsandtechnicalspecificationsof our product You will furtherfind
informationon our warrantyandclaim proceduresTheinformationgivenin this
technicalmanualshouldbe sufficientfor the enduserto handlethe LumiSheetsafely

Pleasebefully orientedabouttheinformationincludedin this technicalmanualbefore
beginning installation or use of LumiSheet Fawoo Technology Co., Ltd ("we",
"FAWOQ") is not liable for anydamage®f anykind resultingfrom the purchaseuse,or
misuseof, or inability to usethe productor arisingdirectly or indirectly from the useor
loss of useof the productor from the original purchaser's"you", "purchaser")lack of
knowledge or comprehensionjncluding incidental, special, consequentiabr similar
damagesor loss

of anticipatedprofits or benefits Also be awarethat FAWOO is notliable for damages
arisingfrom anytort (including negligenceor grossnegligencepn the partof the
purchaseor faultsin this technicalmanual

If you arein doubtor find informationwhich might not be correct,pleasdeel freeto
contactFawoa

6.2 General Instruction for LumiSheet
6.2.1 Warnings

1. DO NOT disassemble LumiSheet.

2. DO NOT apply AC power or any other
described in the electric information on the label which found on the back side of
LumiSheet

3. DO NOT drop or bend LumiSheet.

4. DO NOT tamper with LumiSheet from its original form

5. DO NOT pull on power wire

6. DO NOT adhere graphics directly to LumiSheet

7. Make sure LumiSheet is functioning correctly prior to assembly with or without
other products.

8. When handling LumiSheet or any of its component, always wear cotton gloves or
the equivalent to prevent scratching or staining (e.g. fingerprints) not least the LGP.
9. Never use any form of Alcohol, Solvent to clean the LGP or any component in
direct contact with the LGP (see sectict.?

10. Never remove the Aluminum Heat Sink Plate (AHSP) from LumiSheet.

DC



6. General Safety Instruction

6.2.2 ElectricWiring

1. LumiSheet is powered by DC 12V(constant voltage) adaptor. Warranty is void if
you use any other adaptor that is not approved by Fawoo.

2. The adaptor that came with LumiSheet is 12V/1A(12W) or 3A(36W) or
5A(60W). Check electric information sticker on the back side of LumiSheet to
confirm wattage of LumiSheet is less than the rated wattage of the adaptor. This
will avoid heating of the adaptor

3. Any adjusted cord from the adaptor to LumiSheet should be kept as short as
possible to avoid any voltage drop of LumiSheet.

12vDC
Cable length as Qutput
short as possible

| Power
Whitestripe// LSS Adaptor [ 110V AC
#16 AWG

(©—+
| =

Black -

LED Light
Panel

4. One adaptor can supply power to multiple LumiSheets as long as the total
wattage is less than the capacity of the adaptor. In this case, convenient way of

connecting multiple Lumi Sheets is usin
5. I f multiple Lumi Sheets are wired t
instead of fAserieso to avoid voltage d

12v DC
Output

Power
Adaptor

12V DC
Output

Power
—
!
| LED Ligh IE
Panel

/

| LED Light
Panel #1

LED Light
Panel #2




6. General Safety Instruction

6. NeverapplyAC powerdirectly to LumiSheetasthiswill instantlydamage_ED.

10V AC 1] LED Light
Panel #1

N\

6.2.3 Cleaning

1. Please wear on white cotton gloves to prevent any scratch or fingerprints on the
acrylic surface.

2. In case fingerprints or other extraneous substances are adhered to the acrylic
surface, soak gauze with a thinner and slightly wipe them off.

-

3. Since a cross section is cut by a laser, the acrylic surface might have a crack or be
broken if it is exposed to the thinner or alcohol consisted of cold ingredients.
Therefore, users have to be careful not to contact the cross section with alcohol
or the thinner.

“« Cross section

6.2.4 Moving

1. PleaseDO NOT HANDLE theacryl platelike belowwhenlifting up. (Seepicture
below) LED modulewhichis insertedinto the acryl platewill bedamaged



6. General Safety Instruction

3. Thelongersideof LumiSheetshouldbe lifted up slowly. Pleasemakesurenot to
bend LumiSheetwhen lifting up. Either side of LumiSheetshould be lifted up
vertically. (Seepicturebelow)

4. Thenyou canmovelLumiSheetwith safety



6. General Safety Instruction

6.2.5 Storage

StoreLumiSheetin a dry areaandon a cleanflat surface Always keepLumiSheet
coveredto protectit from moistureanddust

Temperature20~ 25°C (68~ 77°F)

Humidity: 50%



7.1 Warranty Period

LumiSheefi 2 Years
Light GuidePlatei 5 Years

7.2 Operating condition

OperatingTemperature5 ~ 35°C (41 ~ 95°F)
OperatingHumidity: 5~ 95%
OperatingTime: 12 hours/day

7.3 Warranty Coverage
7.3.1 Whatthe warrantycovers

Fawoowarrantsits productandpartsagainstdefectsin materialsandworkmanship

from the dateof purchasdor the warrantperiod,aslong asit is usedin normalwearand
conditions During this period,Fawoowill repairor replacedefectiveproducts

or partswithout charge

F a w oabliyationsunderthis warrantyarelimited to sendi backreplacement
productor repalcemenpartsdeterminedto be defectiveor the refund of the purchase
price. Fawooshallunderno circumstancdeliable for any special,indirect,

incidentalor consequentialamage®r lossowing to failure of the product

7.3.2 Whatthewarrantydoesnot covers

1.Defectsin materialsandworkmanshipafterwarrantyperiodhasexpired
2.Damagecausedy followings

- Accident,abusemisuse misapplicationnaturaldisaster

- Repairor attemptedepairby anyonenot authorizedoy Fawoo

- Usingimproperpowersupply

- Inappropriatausenotin accordancevith instruction

- Heavyshock

- Normalwear

Thewarrantyis not providedwhenhologramof LumiSheetis removedor warranty
documenis missingor not presented



9. Appendix

9.1 UL Certification — Sign Accessories

UYMR2.E332576 - Sign Accessories - Component Page1of 1

@ ONLINE CERTIFIGATIONS DIRECTORY

UYMRZ2.E332576
Sign Accessories - Component

Sign Accessories - Component

S Gererad Information for Sion SCoensooles - COMDorant

FAWDD TECHROLOGY E230ETE
I SLT COEQNG -IDUSTRIAL COMPLEX

DE0ONG-DONG QOEDNG -GU

ECHEON-5T, GYEQNGGI-00 421-170 REFUBLIC OF KOREA

‘Tass 2 LED modube, Model Lamished.

Marking: Com pasy name and model des i nation.
Laa Updatard o 30 09-09-16

Dugion 57 Moaie of Disdaimer Bage Top

Copnright THIE L e

Thet: BEEaaran Of of 3 D09 P PO R oF Prad et in This datalace Seis mof in Rsell assune B producis S0 den e Pawe Been e haned
wrder UL'S Rollow-Up Serdice. Only ot Bnod WS Dearineg Th: UL Mark 5 Rould B COPdioensd 10 D LS and conbrned wnder UL's Foliow -LUo
Service. Always ook for B Maric on the product.

UL pereris Hd: reproadiaction of e mastrial cont@ingd in tne Onling Ceatification Dimciony Suljed 10 the fllowing condifions @ 1. The Guide
Tnfoemnadion, Designs and/or LsSngs (Sles) must be presonied in Sheir entinety and in & Aof-miseading manner, withou! sy manipalation of the
claty {or drawings ). 2. The Statement "Regdnted from ®e Onliee Certifications Diredtoey wilh peemnis sicen from Urdenwiters Laboraiories Tnc.” mist.
appear adjacert 1o Bie edraded materal In aodidon, e morinted matedal must indude 3 copyright nodios in T follow ingg format: “Copright @
3005 Urderwriters Labomtores Tnc. 8

An rdepengEnl orgenisstion workirg lor 3 ssler el wilh irleEgrily precizion asd <nawienge

hitp: /idatabase ul.com/cgi-bin/X Y Vitemplate/LISEXT/IFRAMESshowpage html?na...  2009-09-17




9. Appendix

9.2 UL Certification — Low-voltage Lighting Systems

IFDR2 E325001 - Low-voltage Lightmg Systems, Power Units, Luminaires and Fittin.. Page 1 of 1

@mm:_ummmusnm:nmn

IFDR2.E325001
Low-voltage Lighting Systems, Power Units, Luminaires and Fittings - Component

Enge Boftom

Low-voltage Lighting Systems, Power Units, Luminaires and Fittings - Component

E325000
FEL 6LT OIECHG-TNDUSTRIAL COHFLEX
CIEONG-DORG OIE0HG-GL
BUCHEDN-ST, GYEGHGGT-D0 421-170 REPUELIC OF KDREA
Low wodtags SYEIE - € Hodel
Ci ¥ Nama or W.w,rmdl and the Coeng mm.

mm 2009-09-18

Guestions? Motice of Dischaimer Fage Top

Thet appearance of & COMpaNY's name or proced s this database does not In el assure that p
wreder UL's Follow-Up Serdoe. Only those prodects bearing the ULM“MMEMM“ML‘I“‘R‘M“
Service. Always look fior the Mark on the product.

I.l.pln-ilﬂu . af the In the Onfine Certiication Directory subject to the following conditions: 1. The Guide
Designs andor Ustings (flles) must be presented In thelr entirety and In & nan- r-lﬂ'l'mm m-mmu’m

_l:w ]l'l'llmt nbed from the Online Certfications. Directory with p fraem L Inc.” mrust
-ijnm:? . Tn addBlon, the reprinted material must include & copyright motios in the g Tormat: “Copyright &

mum I.luinilIlr.ll

An Irdepandeni orpanizationr worsle) tar a :afer world witk Integrity. precisias ard bnewledge

http://database ul com/cgi-bmn/ XY Vitemplate TISEXT/IFRAME/showpage html™na .. 2009-09-20



9. Appendix

9.3 RoHS Certification

FAWOO Technology Co.. Lid,

6 6L, Uorg Indusinal Sompoax, Diiong-Tong
; Djsorg=3uBusteen, Gweopai=0w, c21-814 . Rep, of Kons
FAWOO momnom  eTEL HEE-3E-G70-3232 @ FadT “EF-G0—-870-0101 m o 0p e 'avon,com

CED LIERLIMG 0 LIGHT PAMEL  F 0 GRT FHGRAWING YACHIN= 4 FO MG SONTROLLER
FTOaLE-Ga
2091021

Mon-use Warranty for Chemieal Substances Conlained in
Products

W wiarnntaas L het e praeiness do ot contain e chiinbad sebaia s listed Lelom, |
insluding vases where tanie contents 29 helow the musiziam cuneenkealion i loe !
Aand they =lall moe be apolivgd whan thewr ara wsod -n dhe cssmetes wepleaions of

the RaH S Tirectirs (200205100

This warranty letter 12 apwaed b L Bllnwing zeries

Camnpans foame s_Pawan Teeinoley 00 Ll

Ozt produst - Lamizheet and Lo Shes! Tearoe

Clermen] Subsbaae: List

Sabsiances Yias o raneentranien velns
ol inr ane its compounos 100 i

Lavazl sl s compounds: 100 e

Merety and ics compoanls L0 e

Loxnwaless sarminm eompeutics IRIAA Ry

DG {aly beerr inates liphenyls: L1035 weem

PRDE (Pelelivinaiee diphanylathersl LU0 wum

Bumeserianive




9.4 Patent Application & Registration List

5 . App. # Reg. # Progress
Country Title: Korean - English
(App. Date) (Reg. Date) | (Payment Date)
1 Patent Taiwan 89124445 163820 Registered
2 Patent Japan 2001-12096 3463060 Registered
Vv
3 Patent USA 09/766,774 6792842 Registered
(PINKIT FORV-CUTTER) 9
4 Patent China 1818623.8 ZL Registered
5 Patent EU 92206084 1335817 Registered
1 Patent Taiwan 89125830 155175 Registered
2 Patent USA 09/766,914 6619175 Registered
(V-CUTTER FOR AN LCD LIGHT
3 Patent Japan GUIDE PANEL) 2001-17619 3500466 Registered
1 Patent USA 10/642,770 us Registered
1 Patent USA 11/417,733 7473022 Registered
2 Patent Japan 2006-235468 Reply,
3 s
3 Patent EU 06 009 505.6 1,780,584 Registered
4 Patent China (BACKLIGHT UNIT CAPABLE OF | ~200610085027.0 ZL Registered
5 Patent Taiwan EASILY FORMING CURVED AND 95117056 Registered
THREE DIMENSIONAL SHAPE)
6 Patent Canada 2626448 Exam Request
7 Patent Brazil P1 061 6785-3 Exam in Progress
8 Patent India 2090/CHENP/2008 Exam in Progress
9 Patent Mexico MX/a/2008/005241 Exam in PI’OgI’ESS
10 Patent Russia 2008116169 Passed Exam
11 Patent Australia 2006307005 Exam in Progress
12 Patent Indonesia W00200801303 (Exam Request)
13 Patent Republic of 2008/03676 Exam in Progress
14 Patent Israel 3 190886 Exam in Progress
15 Patent UAE P412/08 Exam in Progress
16 Patent Egypt (BACKLIGHT UNIT CAPABLE OF PCT 646/2008 Exam in Progress
EASILY FORMING CURVED AND
17 Patent Colombia 8042699
THREE DIMENSIONAL SHAPE) (2008-04-25) Exam in Progress
200803000-9
18 Patent Singapore
gap (2008-05-02)
a 200805272
19 Patent Ukraine .
(2008-04-23) Exam in Progress
1-2008-500934
20 Patent Phillipine .
ipines (2008-04-18) Exam in Progress
EU 25 60 2006 007
21 Patent
aten countries 653.3-08
PCT In Progress




9. Appendix

9.5 Trademark Application & Registration List

Trademark

Country
USA

EU

Japan

Russia

Brazil

Taiwan

Australia

India

App. # App. Date Reg. # Reg. Date Expiration
77/094,434 2007-01-30 3,429,358 | 2008.05. 20| 2018-05-20
5640677 2007-01-25 005640677 |2007.12.21| 2017.01.25
2008-001543 2008.01.11
2008700228 2008.01.11 380830  |2009.06.02 | 2018.01.11
020080005520 | 2008.01.11
097001715 2008.01.11 1357907 [2009.04.16 | 2012.04.16
1219247 2008.01.11 1919247 |2008.01.11 | 2018.01.11
1641743 2008.01.10

Decision for

In Progress  Abandon/Closed




9. Appendix

9.6 USA Patent

US006619175B2

.
‘ a2 United States Patent (10) Patent No.: US 6,619,175 B2
Yoo 45) Date of Patent: Sep. 16, 2003
|
J (54) V-CUTTER FOR AN LCD LIGHT GUIDE 4,519,139 A * 5/1985 Ghinamo . 33/32.3
PANEL 4,738,573 A * 4/1988 Johnson, Jr. . 83/875 X
4,951,375 A * 81990 Erlenmaicr . 83/563 X
. i 5.078.559 A 171992 Abe el al. 409/304
| (75) Inventor:  Young Ho Yoo, Kyunggido (KR) 5.080.540 A 111992 Abe ot al. 04
: s y 5,193,426 A * 3/1993 Dunn .. . 83/618 X
i (73) Assignee: Fawoo ] gy Co., LTD (KR) 5330409 A * 7/1994 Futamura cl al. ©83/563 X
! (*) Notice:  Subject 1o any disclaimer, the term of this ;:zzggz 2 yl:ggz ::t t: :: :3;3‘;:
| patent is extended or adjusted under 35 5.575.598 A 11/1996 Abe ot al, 409/304
‘ U.S.C. 154(b) by 112 days. 5778749 A * 7/1998 Dunn .. . 83/563 X
| 5.803,797 A * 9/1998 Piper
| (21)  Appl. No.: 09/766,914 5838400 A * 11/1998 Ucda ct
| 5966112 A * 10/1999 Kalagini ct al
| (22) Filed: Jan. 22, 2001 6.134,092 A * 1022000 Pelka et al. ..
| . L 6.239.851 Bl * 5/2001 Hatazawact al. -
‘ (65) Prior Publication Data 6,398,610 BI * 6/2002 Inouc ......
6,467,383 B1 * 10/2002 Charbonnie . 83/631 X
US200210059850.A1 May.25, 2002 6.494,197 B1 * 122002 Yoshimura et al. .. 125/23.01 X
(30) Foreign Application Priority Data * cited by examincr
-69322
NOVE2Y, 20008  TOKRY icsorerrtssssnsssssssmmssonpeommsnsentans 2000-693 Primary Exaniiner—Charles Goodman
(51) Int. CL7 o B26D 3/06: B26D 5/20: (74) Anorney, Agent, or Firm-—Madson & Metcalf
B26D 7/26 <
(52) US.Cl oo 83/875; 83/879: 83/554; 7 ABSTRACT
83/558: 83/563: 83/631; 83/640; 125/23.01: A V-cutter for usc in forming V-shaped grooves (3) on a light
125/35; 33/32.4; 33/41.4: 33/44  gyide panel (1) of the backlight unit for a liquid crystal
(58) Field of Search .......................... 83/875.917, 692, display (LCD) is disclosed. The V-cutter may include a
83/693. 554, 555, 556, 558, 563. 618, 631. Z-axis lift piece (7) and a W-axis lift picce (8). cach of which

640, 876, 879; 125/23.02, 35, 38, 23.01: has a pin kit (10a, 10b) with a plurality of pins (9a, 9b)
33/41.4. 44, 32.5, 32.6, 32.3, 32.4, 32.7. attached at the bottom thercof. The pins (9a, 9b) arc prel-

321 crably equal in number and spacing to the V-shaped grooves

(3) 1o be formed. The lift picces (7. 8) may be vertically

(56) References Cited actuated by a Z-axis controller (5) and @ W-axis controller
U.S. PATENT DOCUMENTS (6). The light guide pancl (1) is prefcrably fixtured 10 a table

(11). The lift picces (7, 8) arc configured 10 move with

1.778.155 A * 10/1930 Hildreth . respect Lo the table (11) so that. through successive X-axis
2158900 A * 5/1939 Goffaux .. and Y-axis operations, the V-shaped grooves can be formed
2601258 = 711932 Glenpyietal, in perpendicular directions with only two reciprocating
;Zz};&" Q N ?;:ZZZ /'i::’:‘l‘n:(: al, motions. As a result, the manufacturing cost of the light
3680213 A * 8/1972 Reichert . guide panels (1) is reduced.

4.328.553 A * 5/1982 Fredriksen ct al. . 125735 X

4485713 A * 121984 Douta ............ . 83/640 X 3 Claims, 9 Drawing Sheets
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