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Pho séng dién tw

ELECTROMAGNETIC RADIATION SPECTRUM
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b Anh sang trang la tap hop ctia cac séng anh
sang don sac

Anh sang trang tan sac khi truyén
gua mét lang kinh hoac mét ban mat
song song trong suot (Thi nghiém
Newton, 1666)

Red (D9) 630 - 780 nm

Blue (Lam) 450 - 490 nm
Violet (Tim) 380 - 435 nm
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= Buwc xa nhiét

Tat ca cac vat chat vé&i nhiét dé I&n hon do

khéng tuyét doi deu phat ra birc xa nhiét.

“Vat den tuyét doi”: 1a nguon

phat xa nhiét ly twéng

- i
Dinh luat Wien: 7 = —3x10_
Amaz(nm)

T: nhiét do

nguon
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% Blrc xa nhiét - Phan bo nang lweng theo bwéc séng

phu thudc vao nhiét dé ciia nguon birc xa nhiét

Visible
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A

Rang flang

< Nhiét dd xac dinh mau cta birc xa vat den tuyét doi

T=12,000K T = 6000 K T = 3000 K
A, =~ 250 nm A, = 500 nm A= 1000 nm
Vat thé nong

hon phat xa
manh hon tai oS
bwéc song
ngan, do do
“mau sac” la T

) Brightness
mét chi so

dai dién cho

nhiét do.

0 500 1,000 1,500 2,000
Wavelength (nm) —>
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Cac hinh thirc truyén cua nhiét

Figure 2--Conduction, Convection, and Radiation

Conduction Convection
Energy is transferred by direct contact. Energy is transferred by the mass motion
of molecules.

DAan nhiét DPoi lwu
Radiation
Energy is transferred by electromagnetic
radiation., ,
— P
L I J
% C

Burc xa
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Buwc xa huynh quang

Phat xa anh sang vé&i bwéc séng xac dinh khi bi kich thich b&i

dong hat hodc trwc tiép b&i birc xa dién tir

Bwéc song phat xa huynh quang I&n hon bwéc song kich thich (dinh
luat Stoke). Nang lwong dw thira dworc chuyén thanh dang nhiét.

Ha ndi 18. 04.2015




. f

Vat liéu huynh quang:

V&i chiéu sang chu yéu la cac loai bot phat quang (phosphor): dwéi

kich thich cua birc xa UV va anh sang xanh (blue)
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A

e iy Pho blrc xa cua ngudn sang nhan tao
10 1.0 = 247mN/nm ©%7 1.0 =)|105mW/nm
Phé phan bé nang lrong cia dén Phé phén bo nang lwong cua dén huynh

huynh quang dung bét 3 mau (Ra 80) quang dung bot halo phosphat (Ra 70)
Hoi thuy ngan tai cac bwdc séng 404 nm, 435 nm, 546 nm va 577 nm

Cac dai phat quang khac la phat xa cua bot huynh quang, kich thich 254 nm
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Phé birc xa ciia mot so loai dén

109 1.0 = 11;4mW/nm %9 1.0 = 380mW/nm

0.5 0.5
0.0 _—
0.0 : 380.400.0 500.0 600.0 700.0 800.0
380.400.0 500.0 600.0 700.0 200.0

Wavelength (nm)
Wavelength (nm)

Phé phan bé ndng lwong ctia dén LED tréng (Ra 83) Phé phéan bé nl cta dén kim loai lai dét nong (Ra 57).

109 1.0 = 637mW/nm 100 1.0 = 1252mW/nm

|l LA ol —madh M4

1 1
3B0.400.0 500‘,0 E00.0 TOO.0 BOO.O 3B0.400.0 500.0 600.0 T00.0

Phé phan bé ndng luong ctia dén Natri cap ap (Ra 45) Phé phan bé nédng luong cta dén Natri (Ra 17)
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A

Rang flang
-—w
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Pho phét xa cla LED trang la két hop cua
pho phéat xa LED xanh V{‘;\ pho huynh quang
cua phosphor pha trén bé mat LED
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Rang flang
-—w

Qua trinh truyén sang trong mét méi trwérng hoac
qua cac vat chat khac nhau

 Phan xa
 Hap thu

 Truyén qua

 Khuc xa
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Phan xa anh sang trén bé mat vat chiéu sang
Phan xa gwong Phan xa hén hop Phan xa khuéch tan Phan xa dinh hwéng

INCIDENT l
LIGRT l

RETRO- REFLECTED
LIGHT.

N

2-6

Diffuse/Specular Specular/Spread Diffuse/Spread
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Phan xa khuéch tan
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%  Phan xa toan phan

Light Rays Total Internal Reflection

¥—v—x

/
/ / Truyén sang trong soi dan quang
Core Cladding Light

barriers

<>
L il =
Objective
m Black rubber
SF11 glass

Light
barriers

‘Black rubber

Sample RI: 1.33

/ \ //vé——- Coverslip

RI 1.78
é———BIack rubber

Phan xa toan phan tai mat nwéc Trong tdm dan sang cua LED panel
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A

Rang flang
-—w

P

Két hop Parabol va
bowl
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Hé sé phan xa cua mét sd vat liéu

Vit liéu Hé sé phan xa (%) Vit liéu Hé sé phan xa (%)
Bac danh béng 92 pong do danh béng 60-70
Thach cao trang 90 Thép danh béng 60
Son trang 75-90 Vang danh béng 50-55
Guong trang bac 75-85 pong danh béng 40-50
Giay trang 80 Giay nau dam 13
Men sur 70-80 Giay den 5
Nhém danh béng 67 Gidy mau socola dam 4
Hop kim thiéc 60-80 Vai den 1,2

Ha néi 18. 04.2015




S  Khuc xa anh sang

Dinh luat Snell: n*sin(a)= const

Ca va ngwoi
san nhin thay
nhau & dau?

e
¥

R :

T

‘ Y N

Bau troi nhin tir dwéi nwéc
trong nhw thé nao?
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transmission ——»

iy i
Incoming Outgoing
energy . energy
A !
A B -
D'
-
. R "
A "
£
Absorbed
energy
Sw hap thu
anh sang
Sinh nhiét Kich thich qua

trinh phat birc
xa huynh quang

- '-_---

T 1 | 1

B 1.8 & A& Bexre & # 2
thickness ———= mm

Dinh luat Lambert:
| =1, * °
I: cuong d6 anh sang truyén qua
|, : cuong do anh sang té1
T: hé so truyén qua trén milimet
d: do day ctia méi truong truyén sang (mm)
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= Mot so m vé mau sac

Mau cong Mau true:

Tao nén béi cac vat
liéu tao mau (sac to)
vi du nhw: son, diép
luc, thuéc nhudém,...

Tao nén b¢i pha
tron anh sang mau
sac khac nhau

Magenta

Yellow
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Green
Cryan

Khong gian va toa do mau RGB

SUBPIXELS

MO hinh mau RGB la mo
hinh mau xanh do (red),
xanh luc (green), xanh lam

(blue), cong v&i nhau bang

cac cach khac nhau dé tao
nén nhirng mang mau réng.
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S Khong gian & toa do mau x-y CIE 193

2.5

Pac trwng twong hop mau clda nhirng

CIE 1931 Standard cb ay . 2 / 2
20| P o et rimdind ngwdi quan sat chuan, dwoc dinh nghia

nhw gia tri kich thich 3 mau (tristimulus)
Pl cia phd anh sang dong nang lwong

1.0+

(equal energy spectrum)

0.5k

e " 1 1 1
400 450 500 550 GO0 G5 TO0
Wavelength in nanometars

Ham twong hop mau CIE 1931
(g6c¢ nhin 2°) va 1964 (g6c nhin 10°)

Ham y chinh la dwdng cong nhay sang
photopic ciia mat. Ham x dac trwng cho

ddé nhay mau dé va mau tia, con ham z Spectrum

phan anh sw nhay sang véi mau xanh. Monaochromator
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Do dac va tinh toa do mau

0.9

FRang flang
N 4

Po pho I (1)

| ~Gian do mau x-y

520 — -~ CIE 1931 véi toa
240 d6 cua phat xa

vat den tuyét doi

Spectrograph 0.8

Integrating sphere
0.7

Target light ‘é" ;5' Standard light 0.6
squrce

source
500+
0.5+

CCD/Linear Array
Detector y
0.4+
CCD Controller
0.31
0.21

| (1) = Cuong d6 pho phat xa da chuan hod o
cta dén, X-( 1), y-( L), z-(0) 1a ham so twong o
hop (matching function) theo chuan 20 CIE |

04 05 06 07 08
Y,

Toa do0 mau dwgc bieu dién

P iningac e e bing 2 théng s6 X va y
780 780 780 = X B YV
X= [ INT(A)dxr Y;D I F(N) dX Z= I(\)Z(\) dA =Y IV Iz y = TIviz
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% So sanh khéng gian mau RGB va
ol khéng gian mau CIE 1931 xy

Ta thay ty lé gitra R, G, B quyét |
yty .’ g q y’ W, s SRGB
dinh mau sac, con dé I&n quyét

dinh cwdng dob

Tuy theo céac phan t* RGB
chon trudec, ta cé6 dwoc khong y

gian mau phu hop.

Khong giam mau RGB trén toa do xy.
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% Nhiet do mau twong quan trong
iy gian dé mau x-y va uv

Toa dd mau x-y ciia birc xa vat den tuyét Phwong trinh chuyén doi tir toa df xy
doi nhiét @ tir 1500 dén 10000 oC sang toa d§ uv nhu sau:
U = 4X/(X + 15Y + 32) (2a)
os V= 6Y/(X + 15Y + 2) (2b)
i ’ :/ y f '// 7 CIE 1960 Chromaticity Diagram
| W /“
a0 i) /F i, ) %/,
HE 7 7
N\ 7 7 ‘
y N \\\\:\\ \IU\ zﬁ{}{,} ?;%a:y/ il &4 _\nfom B0 5600 670 gon |0
! \- f i 4 o : ‘ - f ; b‘?o | G10 (’:I“ 640! 68
-~ \\\&\\\\\\; i/ i
JSNNNNNAV AT
SRR
' 1931 2-|deggl'ee Otlser‘e.-fej'

X ;l‘““ Ve 1 \ i
A : o : . vl ol

Phét xq vdt den tuyét doi va cdc vung nhiét do
mau tuong quan trong tog do xy Gian do mau dong nhat CIE 1960 uv.
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)3 by ] ” i ""/ ;
(=7 Hap thu va mau sac quan sat dwegc —

Nhiét dd mau cia médt s6 nguon sang

Color absorbed Color observed Bang 1.9 Nhiét dé6 mau cua mot s0 nguon sang

_ YollowGreen Ngubn sang Nhiét dé mau (K)
Bau trdi xanh 10.000-30.000
_ Orange anh sang troi may 6000-8000
| eweceeon | [ESENN 2
B
TP — _ Pen huynh quang anh sang 3000
am
_ Pen Metal Halide 4100
Ngon nén 1800
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A

2 A Nn . Y u ‘
Raws L Nhiet d0 mau den s¢i dot.
Wolfram, cé nhiét ddé néng chay 3653 K
Pén soi dot 3000 K (dén halogen) vé&i hiéu suat khoang 20 Im/W

10 R r
—-— - Visibla region
B
=
w
g B
=
i |
= .1
= 4 ;
- M
| 1. \\
2 b | —
bt
\\._“- .___-“-‘ --._l____=

500 1000 1500 2000 2500 S000
Wavelangth in nanometears

S0 sdnh phé phat xa cia vt den tuyét doi () va cia dén sgi dot (B) diing
toc den W, 3000 K. Puong B dién ta hé so nhan 2,7 dé so dang pho.
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A y A4 A 2 L N 3
%  Dung héa giira hiéu suat va kha nang hoan mau
khi dung LEDs trong chiéu sang ran
LED trang théng thwong kho cé thé giai quyét yéu cau tao ra dén hodc hé

chiéu sang dap trng dong thoi hai tiéu chi: hiéu suat va chat lwong mau sac !

Color Rendering and Luminaire Efficiency®

*Luminaire efficiency considers thermal,
optical and electrical losses
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Phwong an tron mau “Brilliant Mix”

a Trén LED trang va LED mau amber/dé
o Hiéu suat cao va CRI cao; Ra > 90
o Hiéu suat da dat trén 110 Im/W va diéu chinh dwoc

CCT trong khoang 2700K - 4000K

i
. Terget Color Point at 2700K |
B ™ (weacms whitw) |

2.75]
¢

03¢ 038 040 CA45

050
Cx

055 G680 Q085S CiC
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=  Két qua cia phwong phap chiéu sang trén mau
dung t6 hop LED trang va bé sung mau dé

Combination of Amber (617nm) and EQ White

Hiéu qua cta phwong an dé xuat???
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Xin cam on sw chu y theo déi !
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