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&AL

» HEI{E 350 mA/mm2 LS, FiA A E7F“LED fwall-plug efficiency
(WPE) C1160%, fE/NHEE F (ybefficiency droop H5201)
WPE ClEid70% (% Eencapsulation gain FIEE) .

WPE = Internal Quantum Efficiency x Light Extraction Efficiency x Voltage
Efficiency
KIEMLED Y 2 1303« DG HCH 250 28 M H s 000 L8 90%

Cree BAT H [AYELED %K U] ik 3] 276 Im/W (@4401 K, 350 mA, LED it
FHAARH; SER =R .

> HEl, EprEFHLED AwiOsram, Philips Lumileds 2548 52 7E6”
Sapphire #J)Ji_IGaN-based LED %}t 5 [ 5=, Patterned Sapphire
Substrate (PSS) KI7E$E S AME A Fii, #5200 Jvlight extraction
efficiency &5 /7 M ALHEH 12K CRERIE2" /14" IPSS) . Sapphire #f
J& HATPR JELED #f R E . VF 2 A FE8” 41 LA A KA R W HUAS T
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> 2T Sapphire ¥ &4, Silicon, GaN, LLK&SIC 2kt BT & H A 3.
1) GaN-on-Si HAREAMLEAS” Silicon 4, AT AR I A F AL 82 344800
T LZMAPLEI R, A EBRIREEFECLED o RiAS . 5% [E Bridgelux
Nl 12011 FHUR T GaN-on-Si SOARIR KSR, Bl T i FllGaN-on-
sapphire 1L ¥)GaN-on-Si LED ; H A ¢ Toshiba 2 &) T2012 G415
BridgeluxfiGaN-on-Si i K , FHE AT 12012 “FJKSEHL T 35T GaN-on-Si $K
[JLED; fh =7 . Toshiba A ) 12013 4EiF— 1975 Bridgelux [JGaN-on-Si
HMEF T AT « Osram 18172012 4] S5 A /EGaN-on-Si £ FEAS S .
HARH AT O LA | S A L 7GaN-on-Si LED, J H =i M g f1GaN-
on-Sapphire LED ) Z#H Al i& F)/NT-10%, {HIEEA UFHE S A ) B i
A= ireliability 22453 T 52 &k o
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2) GaN-on-GaN A X flbulk GaN )&, T ¥ f# [ Sapphire,
Si SRR 7 AR A I AN GE Jy 2 [H] [#]lattice mismatch Fthermal
expansion mismatch, #MEfdislocation KA ABEAE, Kb K KEm T
SR iR . EE Soraa A F] JEGaN-on-GaN H AR KK a5 # .
Soraa [fJGaN-on-GaN J5 % il figf#{Ebulk GaN #fJiKpiAid &, LED
O EW KA (4125410 ~ 430 nm,  HIXT T8 5450 ~ 460 nm ) 5
JGLED 7R ik 5 0k e Ak b DGR il FE 4 B 2 Flstocks shift it ik

FIREERFE) E A .

3) Cree A alIHH HAMEFHISIC #EEA; FF K150 mm SiC 4 i HE
n) T3



Cree's 150mm(almost 6 inches) n-type SiC
wafers on the market

chip fabricated on an 8" GaN on silicon (GaN-

‘ Toshiba will begin mass production of white
' LEDs on 200-mm silicon wafers. 1.1mm?2 LED
N

on-Si) wafer
GaN LEDs on 6-inch These LEDs have extremely low operating
silicon. Bridgelux voltages, requiring just 2.90V at 350mA and

<3.25V at 1 Amp. 135Im/W, CCT of 4730K.
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1. <[ Philips Lumileds 22 & JYC Shen et al., > ffAuger Recombination
& Kefficiency droop f i Al ;

2. Z[FRensselaer Polytechnic Institute f{1Schubert 2% 41 FliH [F
Samsung LED A ®MH Kim et al., 3 #icarrier overflow from MQWs 1
“hefficiency droop FJEIAL

3. FEEMUniversity of California, Santa Barbara #133:[E f{JEcole
Polytechnique 2013 4F4 H)EE M HEN & FILED H [11Auger
recombination, 1A Auger recombination J& =/ efficiency droop K]+

LR .

efficiency droop HJJRE HEMIEBR KBS F=ENLH]
AR5 AR AZLED B 5 4 ﬁﬂi% HERRA L —, FFHRFEE
R AR R TN RS0 B .
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/NIHZLED vs. KIWFELED

= LED3t3 7= i = 2 L Tplastic carrier(f]H /M surface-
mounting device (SMD); H:TFg &I I RIIZESMD; LA

chip-on-boa

rd (COB)ZRAY KT & 77 i o

= £ AN[E] W B Outdoor / Directional / Linear / BLU / Indirect
NMAFEIR G FeEEi vt 2k . ImISESR A AR ik

s R YN TE S i F R T =N AT A S IR
ol & & —Ldirectional lighting 7= i .

NI A Flinear, area ~ ., coBxl1

KA ffluminaire  ChIhEMEE T Lo power SMD
A MIm/SIE, JF A Z A o~ vid bower SMD
NIH#LED 47 R TS Blsource = S

hiding, thermal spreading 2% H ¥
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> BMEITE, Nichia AR MBS /NZRLED HE2Er= 5 M
Cree 2~ ] WAk FH %A 7 B3 fh /NI 2R3 2587 A
BTN FH A A

> H AT 0 LED 2\ B E2E = M 7E3000 K, 80 CRI HJIE UL
SR —f% /110 ~ 140 Im/W. £E5000 ~ 6000 K, 70 CRI 1)
T 00T %0 KL m] PL 3 E130%.



LEDS:H AR _E Bk FIHLE
= AN[EILED i 22K R [R] (I LE D355 & Wt 2 (Al 44k chip
— phosphor / package VLA 3 & 1 R %E
= Phosphorf¥jback-scattering #ILED > i [{]self-absorption H i
;e LED# R 2 [ AEm I FE 1) — > HE 2RI
= W Luminance (7120 Mcd/m2) fXJLED chip-on-board:f 2
Wit chip architecture, thermal management

= LEDE:¢Z G A it (primary optics) LA = LED)™ i I B
nfE Clibatwing distribution, wide beam angle distribution)

gLk mOLIERCE, ECRI
= Tight color binning

= Wafer-level packaging
= Phosphor development
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> B EERTE, MRIELED £%UE Klambertian source 14
R, EPXSEASTR] Y FH S AN A ) beam distribution = Uibat-
wing distribution ( #iPhilips FJArcForm ) , asymmetric
distribution %%,

> i edge-lit oA, wTRUSCHLRE AT R pkEag vt SeEl
source hiding, FfH nJ CLi#d ¥ Hillight guide ffimicro
pattern ##iilbeam distribution.

> FJH indirect lighting Y2215 11 ] LLZEAE KT LED 115
#l N ik #lsource hiding FIRCR .

> FLT flexible substrate F1% %A flexible light engine.



Flexible LED light engine

= —/{ LED light engine
o fiRHiASlexibledd i — MR, B e s Ak
o MURFIVEGARTE, SCHRIRILED -2 45 0, B IHG2R

GE; Osram; Coolidge Lighting
AR R

v B R IEEREE20Im /A,

v RIEFERANT100Im/ W,

v #1r50,000 /N,

v TG ERGEBA .

v R-FHERELY (28mm) to 11”7 (280mm),
FER]IA8' (2.4m).
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ArcForm
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Soft. Subtle. Sophisticated. \
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Light emitted from highly efficacious LED arrays is reflected by 98% efficient upper reflectors and microcellular PET perimeter reflectors.
The light then mixes inside the optical cavity, passes through MesoOptics film and emerges from the ArcForm concave lens in a precisely
controlled 3D symmetrical batwing distribution.

LED DRIVER

Multiple lumen packages, 0-10V
dimming, battery pack options,
and accessible from below for

UPPER REFLECTOR
98% efficient Miro Silver reflects
light out of the fixture.

easy maintenance.

» " -
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*
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1ED ARRAYS

Highly efficacious Philips

PERIMETER REFLECTORS

Highly efficient microcellular PET

material mixes light within the platform LED arrays

optical cavity. are available in 3 color
" temperatures.

Elegant architectural

aesthetic provides easy ... - =

access to the inside of - sl \'—"

the fixture. S mesa0ptcs

Controls light to create a precise
3D batwing distribution.



Exceptional
Control &
Efficiency

MesoOptics technology
provides the best possible
combination of control

and luminance.

180

135 1=

Higher transmission efficiencies than
traditional optical and control methods
mean lower energy consumption. Small
amounts of controlled brightness are
introduced to the vertical surfaces,
creating a brighter and more visually
comfortable environment without
unwanted glare.

S
N —
mesoOptics

PURIFY

MesoOptics material purifies and controls
the LED light passing through. [t homogenizas
color, and removes slrialions and hol spols,
creating smooth gradients of pure, white

light free from color shifts.

CONTROL

MesoOptics disperses light
unformly and creates precisely
controlled beam patterns to
redirect lignt into a 3D batwing
distribution.

Redirected Circular

SUSTAIN

MesoOptics' highly efficient material
allows up to 95% of the light to pass
through, resulting in a highly efficacious
lighting system that is environmentzlly
sound and visually healthy.

Traditioral Diffuser MesxOptics



3D vam Tales)

Batvvmg
Distribution

ArcForm is a highly efficacious, fully

luminous fixture with brilliant color
renderng and an innovative 3D
symmetrical batwing lighting
distribution. It delivers pure, white
light—free of glare, color shifts,
hotspots or striations, with unparalleled
uniformity, maximizing visual comfort
and enargy savings.

Advanced LED optical design and patented MesoOptics technology
combine to deliver wider fixture spacing while ensuring optimal light

levels, perfect uniformity, and maximum energy savings

Scan to view ArcForm video
or visit arcform3d.com




























-1

—
-

mmmm

=

=§| lina il mﬂ “‘“""".'." ’

-——-u__n- .-1n_-.r—- —

sr -
=




‘_l










n.
&
&
-
WL

o =
-

i~ 3
















Product
Options

FUTUREPROCF OPTICS
LECLOGIQ solutions are field upgradable
to stay current with the latest advancements
in solid state lighting technology. ArcForm is
designed with a simple plug and play platform
so that field replacement and maintenance
are guick and hassle-free. As a partner with
the world's leading LED component suppliers,
Philips Ledalite provides high quality, top
performing products, and a cormmitment

to ongoing research and development.

LUMEN PACKAGES

Color Temp Lumens
A 4000K 36 3600 lumens
B 3500K 44 4400 lumens

C 3000K

T
5 - P8

’7 I\,’j ssam-
L L . ime— TR Pr—
10-Day
QuickShip n
1 1 s s sne
| X4 m 71 :




ArcForm comes with a 5 year total system warranty, that covers the entire
lumiraire—including the LED board, driver and all fixzure components—uwith
world class support backed by FPhilips Ledalite.

WARRANTY
Fixerure + LED + Drive-

PHILIPS ‘ Gt
& LEDALITE

|. Push in the enc corrers of the fixture where

the hinges are located.
All Arckorm products feature integrated mounting tabs that can be field-adjusted

to various T-bar ceiling heights. Fixtures can be fastened directly to the T-bar grid
and/for tied-off to the builcing structure.

DI Standard FGrid D2 Slot FGrid
Cption D1 works Dption D21
|O I with %14" and designad 10
I5/18" fler Tgrid sit flush with slot
ﬁ:l: callinge. It £an ako 5 o | Tgrid cailnge and
IO I used with shot Tgrd = I some tagular wle
et I ceilings, bz 1t will rot cailing types.
air flueh wirh rhia I
| bottom of the Tbar
I" Tbar height
- . I-1/2" Thar heighs
2. To access the driver compartment, remove the L1116 Thar heisht

screws on the upper reflector.

Adr return is availabe with the ArcForm 2'x2' option.

3. Gertly lower the upper reflector anc remaove
the LED driver.

a7
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LEDF; A Rl - Color Mixed LED

FE[H A R, B T ) it B AL S S, LED
PO M BT g it T2 N o —E A TR T WA

> it LED multi-color mixing, 7] LASZELLED &= 5 1)
1w =1 3% (color mixing KK {#/D> T stocks shift =4 1A
AR REE R, JF H P n] DA BDGIR R Bl . 45
=1 fIColor rendering (—#&CRI 2590 LA F) - Zcolor
mixing —"MEH. HEC B ILEA LA BRI D6
[RILED HEE ™ i




LED Color-mixing light engineJ5 o i) £ 2 T 4E

« Color mixing light enginef# ek Jy 817~ SR 8. HAF &SRR
(tbiELED=25%) , mw it (90 CRD , HIAlifith
i (2700 K ~ 7000 K> Z54) 5

e 7/£10~80 *CH LR E L

3

& (R N e (R /12

MacAdam ellipses )i = 2o e

« PWMZFICurrent sharing(fif Hsingle-channel power supply)

PR R QR 7 26

o LALLEDR) (AL Friki £ PLIA 3l efficacy, CRIZESH K &AL
, 3 H B power supplyffjdynamic range [ 225k

40



LED color mixing and tuning

= Color mixing i &
e JHFx T phosphor conversionid 2+ AN ] i 54 1 5 & i FE(quantum

efficiency, scattering, Stokes’ loss)

AlGalnPZIGLED B AT B D6TE, I 204N B RE 1)

AR i: CRI> 90

P PR U €,  morkrsmcnissn Ro/-acoon e

X HANLED color binning 2SR AR

°
=0

/-

M

[ )
-
i ©

D \ 3
Watts/nm (10%-1)

| H Hi: 2000 K
360 400 450 500 V\?aﬁ\?eleig?h gﬂ:} 700 750 800830 | i1 j= |+ 3500 K

(a) 2700K spectrum.

4919 K/ 91 CRI/ 54 R9/0.0003 delta(u

-
o
©

Watts/nm (104-1)

Wavelength (nm) ¥ J5: 6500 K

360 400 450 500 550 600 650 700 750 800830 (IEiF: 5500 K

(b) 5000K spectrum.
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Color mixing vs. phosphor conversion

= Color mixing#*}phosphor conversion{#f£F SR A

250

200

- -
- -

-
- ——
- -
-

E 150

£

E = Color-Mixed Cool

(&

= 100 ~== pc-LED Cool —

o
. Color-mixed Warm
=== pc-LED Warm

50 m Qual Data Warm —
# QualData Cool
0 T T T
2005 2010 2015 2020 2025

White light LED package efficacy projection for commercial product
(US Department of Energy, Solid-State Lighting Research and Development Multi-Year Program
Plan, April 2012)
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Circadian lighting — healthcare applications

06 llll- |||||||||||||||||||||||||||||||||||

A\
Relative intensity

lue sky Overcast sky Direct sunlight Evening Sunsef
6500 K = Te = 200

» CCT tuning, circadian light

0.3 0.5 0.7 0.9 1.1
Wavelength L (um)

= 4Hp

> 1§ Fi| proximity sensor Fllighting control 3 %1745 f&
IR FH BRI ISR AT A LED R B
AR FHAEFR IR AN B2




Wireless
Controls

Airwave wireless controls
represent a quantum leap
forward in flexibility and
sustainability.

Using organic sources of renewable
kinetic and solar energy, Airwave delivers
wireless individual personal control,
daylight harvesting, occupancy sensing, and
full range dimming for spares where the
ability to control energy and lighting are
essential. The smple flick of a batteryless,
wireless switch creates enough kinetic
energy for simple ON/OFF control or
dimming. Solar powered Airwave sensors
monitor ambient daylight levels or
occupancy and wirelessly signal luminaires
to adjust output and save energy.

ledalite.com/airwave

O\

gy .

alrwave

B e

— TGO IE BT A
L H

Wireless. Batteryless. Limitless.

el

t;‘ Solar powered o Solar powered a— Inteligent
- photosensor DCCUpanCcy sensor transceiver

1
f I
/|

kY

Kinetic handheld
remote

. | Kinetic energy



Daylight
Harvesting

Response daylight harvesting
sensors can provide 30-35%
cnergy savings in window adjacent
locations—helping to reduce
operating expenses and comply
with new energy codes.

ledalite.com/response

A

RESPONSE

NO WIRING. NO COMMISSIONING.

Response Daylight sensors are factory pre-calibrated and ready to use right out of the box.
Just plug in the fixture—no power packs, standalone sensors or low-voltage wiring schemes
required. The sensors adjust light output gradually with minimal distraction for occupants.

A built-in delay prevents disruptions from passing clouds and shadows.

DAYLIGHT ZONES . ELECTRIC LIGHTING IONE

! PRINARY ZONE ! SECONDARY ZONE | HLECTRIC LIGHTING TONE |
0 10 n' 30

In this example, two centrol zones have been created where there is ample
daylight contribution, and one uncontrolled zone where daylight is minimal.
As daylight contribution increases, sensors automatically and gradually reduce
electric light output to save energy.



. G

Smart Time Scheduling 10-40%

ﬁ Gpm
Daylight Harvesting 5-15%
- Gpm

—l
5-20%

Task Tuning



5 E Gpm
25-50%

Occupancy Control

C N TR

Bom
Personal Control 10%
A Gom
Variable Load Shedding 5-15%
‘ \ AU
Gam Bm

Up to 50 - 75%
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= WEH/ECEL. WPHIEAYY (Lumens/Watt.
Lumens/Dollar) ¥&dt—224mE: e s s
A7 VLT B E R 15 A WAL

= PRMPEDZ AR B M) SSLEF S A e, H
ARHME Ut R — /7 THI 5 e B ZE

= MK R ARGURE AR B BanSSURF RS LS
FR1g Bevt-5 8 N IEAEAN B o




Jlé\ é:l:':i‘

= B RLEDBORR BIRFLR. TR KA R

= Lumens/WattFlLumens/Dollar AW FHEHE T
LEDZEESE PR 2N

* HTLEDEARKERBIFFERHARSEREER, F—
AR AETATITE BT 230 H — AN R H AN [F] HY F B
. (World of Lighting)




55



