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e “Giai Nobel nam nay |a vé anh sang”
“Phat minh LED xanh lam hiéu suat cao cho phép tao ra nguon
sang trang d6 chdi cao va tiét kiém nang lvong”.

Asamu Akasaki, sinh 1929  Hiroshi Amano, sinh 1960  Shuji Nakamura, sinh 1954
GS PH Nagoya GS DPH Nagoya DH California, Santa
Barbara USA

GS Per Delsing Vién Han lam Hoang gia Thuy dién giai thich:
“LED mau dé va xanh |& cay da c6 tlr nhiéu nam, nhwng mau xanh
lam thi thiéu...Nh& c6 LED xanh lam, chiing ta méi c6 ngudn sang
trdng tiét kiém nang lwong va tudi tho cao.




Pén soi dot: cach mang lan thir nhat
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Pén phéng dién: cach mang lan th hai
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Pén phong dién, huynh quang: cach mang lan thi hai

Pién twr => Plasma => HQ
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LED- cach mang chiéu sang lan the 3

- Tiét kiém nang lvong
« Tubi tho cao

« R4t nhiéu mau sac

* Kich thuwdc nhd

- Diéu khién théng minh
- Diéu khién cwdng do
« Chiju va dap tbt

* Than thién moi trwdng

Cach mang dién ttr: Béng dién tr ‘ Béng ban dan ‘ Mach té hop

Céach mang chiéu sang: Bong SB ‘Béng HQ ‘ Chiéu sang ran



Cong nghé LED hién nay
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a) Luxeon Rebel ES High Power| (b) Luxeon 5630 PLCC Mid Power
LED Package (4.5 x 3.0 mm) LED Package (5.6 x 3.0 mm)

G6i LED Luxeon cong suat cao (1 W- trai)
va cong suat trung binh (0,2 W- phai) do
Hang Philips Lumiled ché tao

Tam wafer GaN-LED duwong kinh 200 mm, nudi
trén dé Si do Hang Osram ché tao



Cong nghé LED hién nay

May tao buoc (stepper)
Ultratech Sapphire 100 dung
cho ¢éng doan quang khdc

Hé théng MOCVD do hang Veeco MaxBright
ché tao
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Gian d6 nang lwong LED GaN
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Giai phap LED trang 1: Tron 3 LED RGB

» Giai phap nay duwoc st dung
chu yéu trong bang LED ma
tran.

» Mau "trang" la tong hop cua tat
ca cac mau trong quang pho

» Tréon 3 LED c6 3 mau co ban
la xanh dwong, xanh luc va do
(RGB).

» Uu diém: Dé dang thay doi
mau sac.

» Nhwoc diém: ngudn nudi phirc
tap; CRI khong cao.




Giai phap LED trang 2: Dung LED cwec tim kich I&p pha phot-pho
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Anh sang cyc tim cua LED GaN
kich thich 3 I&p phot-pho xanh
dgﬁo’n?,& xanh luc va do, tao anh
sang frang

Uu diém: Hé s6 hoan mau CRI
cao

Nhwoc diém: Hiéu suat chuyén doi
thap

1 Phosphor
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4na 500 &0 Wallenlange / nm

Anh séang xanh cia LED InGaN
kich thich 1 I&p phot-pho vang dai
rong, tao anh séng trang

Uu diém: Hiéu suat chuyén déi cao
Nhwoc diém: Hé s6 hoan mau CRI
khong cao



Chudi cung trng san xuat LED téng thé
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Bematics of a PSS substrate chip LED paCKages

as simulated




100 1,0 = 11;4mW/nm

x= 0,2910 y = 0.2885
A Tc = 8895K
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CIE Color Parameters:

Chromaticity Coordinate:x=0.2910 y=0.2885/u=0.1980 v=0.2944 (duv=-6.34e-003)
CCT:Tc= 8895K Prcp WavelL:)d=475.9nm Purity=18.7%

Peak WaveL: Ap=455nm Half Width: AAp=26.2nm Ratio:R=12.8% G=80.2% B=6.9%
Average Wave: 532nm PB=4.3279 PG=2.0679 PR=1.5668 PT=80.3133

Rendering Index:Ra=83.7

R1 =85 R2 =90 R3 =86 R4 =81 R5 =81 R6 =79 R7 =89 R8 =78

R9 =34 R10=70 R11=77 R12=49 R13=88 R14=92 R15=87

Photo Parameters:
Flux:®=259.26 (1m) Luminous Efficacy: 16.87 (1lm/W) Luminous Power:P=922.4 (mW)

Electrical Parameters:
U=219.8V I=0.0867A P=15.37W PF=0.807



Ppén LED thay thé
Bong LED thay thé "%, Dén LED thay thé
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San pham LED bulb LED tube PAR LED LED COB LED
LED thay the downlight lamp
San pham Bong den Béng HQ dai | Pén Halogen, | Bén ép tran, | Bén MH, dén
canh tranh tron, compact compact den roi trong | Hg trong
hién tai trong chao chao chup chao chup
chup
Wu khuyét Uu diém: hiéu suét cao, tiét kiém nang lwong; tudi tho cao; than thién moi
San pham tredng
LED Nhwoc diém: gia thanh cao

ng dung Thay cho cac bong tron, bong HQ , dén Halogen, dén 6p tran, dén MH.
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Dw bao s6 lwgng dén LED ban dwoc

tai Viét nam

Chét lwong goi LED sw
dung tai Viét nam
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Incandescent Lamp Compact Fluorescent
(IND) Lamp (CFL)
60 Watt 15 Watt
900 Lumens 900 Lumens
1,000 lifetime hours 8.500 lifetime hours

LED Lamp

12.5 Watt
800 Lumens
25,000 lifetime hours

~ 22 Incandescent lamps ~ 3 CFL lamps

EEE
s

~1 LED lamp
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Samsung NM 362A Ta=25C If=100 mA Rsa=7.5 C/W Driver Life 10000h at 100C
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Pén LED A60 Philips

PHILIPS

2 — S - ® -
Type Round Round Slim Round
Image
Lumens 880 800 800 800
Power 10.5 9.5 10.5 8.5
Lm/W 84 84 76 94
Life span (h) 25000 25000 25000 10000
CCT (K) 3000; 5000 3000; 5000 3000; 5000 3000; 5000
Ra >80 >80 >80 >80
Cover angle (°) 200 270
Beam angle (°) | 180 150 200
Oper. Temp. (C) |n/a n/a n/a n/a
Size (mm) ®92xH127 ®60xH110 105x65x157
Dimmable Yes No Yes No
Weight (gr) 238
Price ($) 15 10 7.7 46




Incan 60W equal LED bulb

Incan 75/100 W equal LED bulb

Type Sylvania Feit Electric Emprolux China Cree
Image E26 Rep Rep e
65%
| Wi

» "/ =

T C -
Lumens 800 800/820 1055 1600
Power 10.5 0.8 12 17
Lm/W 84 84/86 87 94
Beam angle (°) 180 160 180 180
Size (mm) ®60xH114 ®60xH115 ®60xH117 ®73xH135
Dimmable No No No Yes
Price ($) 10 9.7 12.4 25

LED Module

Thermal Transfer Pad
Maximum Temp Here
Heatsink

Capacitor
LED Driver IC

Base =

-
Socket @




So sanh hiéu suat LED trang thwong mai v&i cac ngudn sang khac
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Hiéu suat goi LED
trang 2 phosphors

Internal Qluantum Efficiency
Extraction Efficiency
Electrical Efficiency
Package Efficiency

Power Conversion Efficiency
Quantum Efficiency

Green Phosphor Siokes Efficiency
Conversion Efficiency
Quantum Efficiency

Red Phosphor Stokes Efficiency

25

Conversion Efficiency

—Test source
20 +

- Reference

Owverall Source Efficiency

PC-LED Efficacy (Im/W)

S [i] ars 395

88% 95% 95%
85% 90% 90%
92% 95% 95%
80% 99% 99%
55% 80% 80%
95% 99% 99%
84%
80% 83% 83%
90% 95% 958
74%
67% 71% 71%
39% 62% 62%
123 232 247



External Quantum Efficiency (%)

Dy b&o vé hiéu suat goi LED cau hinh LED lam, LED luc va LED do

Peak Wavelength (nm)
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Dy bao vé hiéu suét géi cau hinh LED xanh, phosphor va LED do

Emissions Blue LED o Red LED
Phosphor
460 539 612

Peak Wavelength (nm)

20 100 20

Current Target Current Target Cument  Target

PCE (%) 99 &0 - - 44 35

Effective Phosphor
Conversion Efficiency (%)

LERmax (IM/W) 368

. 45 68 - - LER, .. Maximum Luminous
Efficacy of Radiation,

Hiéu suéat phat quang cuc dai
Current Target

165 231

’Gombmfng Stokes losses, phosphor guantum efficiency, and PCE of the biue LED pump.

——

700 750

350 400 450 500 550 600 850

Typical Hybrid LED Spectrum




Péen LED tube

« Cao cap >< pho théng
« 2200 Im><1600 Im

» Tudi tho 25000 h

» GOC rong >< goc hep

Khung tan nhiét

LD O

Ngubn diéu khén

mang tan sang
DO LLDS Q

LED module




Pen LED panel

« Cao cip >< phé thong
« 46 W 4000 Im><36W 2400 Im
« Tudi tho 25000 h

Aluminum frame

Diffusion

VA

PCB [ /{_E
LGP Reflector

lumi
Light Guide Plate Aluminum plate

Chuyén gia danh gia
« Thdng s6 quang dién
- Chét lwong: Goi LED, Mach in nhém
« Khung tan nhiét, tdm dan sang, vat liéu
g ay, cao su ‘dan nh = et v b L




Conventional

Incandescent
LED bulb

@& I a

~ 300 do ~150 do

Lamp

(Image)

DIFFERENT LIGHT SOURCES WITH THE SAME OPENING ANGLE

=) o =
energy saving bulbs halogen LED
a lot of stray light with stray light almost no

very diffuse stray light
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2.0WLED

NVSxx19B-V1D1

Seoul Semiconductor

SDWx1F1C — Chip on Board

Luminous Flux (Im)

' Part Number @ I-=180mA
h Bin Code

C 700 800

SDWO1F1C D 800 900

E 900 1100

f
HL-LTO03F38W-10B1C9 ( Ra1l )
CCT (K) Ra Min (Im) Typ (Im) Max (Im) LM/W (min)

3000 70 840 890 . 85
4000 70 840 900 _ 85
5000 70 830 930 _ 90
6000 70 890 930 _ %

Hong Li



M6t sb bai hoc tw Chwong trinh chiéu sang ran
cua B6 Nang lwvong Hoa ky DOE-2014

1.Bai hoc thv nhéat: Yéu cau thw nghiém khe khat
dé dbi pho voi cac cong bd phong dai clia mot
sd nha san xuat vé hiéu ndng san pham LED,
nhwng chi phi thw nghiém qué cao

2 Mac du co nhiéu cam két tudi tho cao, van
chwa c6 mot phwong phap chuan nao dé thw
nghiém do tin cay va tudi tho den LED

3.Cac nha cung cép dich vu chiéu sang can cac
gian SP ddng bd, nhwng sw phat trién nhanh cla
cdng nghé LED dat ra thach thirc cho cac nha
san xuat

4.Cac tuy chon vé chét lwong mau ctia LED qua
phonqg phu dén mwc lam bbi roi cac nha CCDV
va khach hanag.

5 Tinh da dung cao hon cla cac linh kién diéu
khién chiéu sang can dwoc nang cao dé toi da
hoéa murc tiét kiém nang lwong ctia nqgudn sang
LED

1 LM-79-08 12 quy trinh thu nghiém thdng so
quang dié,n tuyét doi, ',[hay cho cac quy trinh
truyén thong twong doéi cho bong den.

2.Viéc sw dung_thdng sb L, dwa trén két qua
thw nghiém theo quy trinh IES LM-80-08 va tinh
toan theo phwong phap IES TM-212 chi cho ta
thong tin vé quang giam, chw phai dd dich mau,
tudi tho hay dé tin cay.

3.Thiéu thdi gian cho gian SP day du; kho giw

cho SP twong thich véi cac goi LED va ngudn
nudi thay d6i nhanh; kho déng bé SP cuia cac

nha san xuat khac nhau=> lypa chon SP truyén
thdng cho an toan.

4.Giai phap (1) Nha ban 1& can tang cwdng cung
cap thdng tin CCT, CRI cho khach hang; Cai tién
suw thdng nhét thong tin mau; Nha san xuét can
thiét lap cong cu hiéu quéa vé théng tin mau sac;
Hoi R&D can thiét 1ap tiéu chuin mau sac cho
cac trng dung khac nhau; T8 chirc tiéu chuan
can thiét 1ap céac tiéu chuan phan loai chat hon;
tdi thiéu. ..



5.Mau sac clia mot so loai LED dich
chuyén theo th¢i gian sw dung, la nguyén
nhan gay phan cam v¢&i mot s6 ’ng dung.

7Mét s6 SP LED nhép nhay dang ké. vd.
ngudn Hippo tao ra nhap nhay & tan so
100 Hz. Chirc nang dimming thwong lam
tang d6 nhap nhay

8.C’hl'J’C nang dimming thwdng lam tang dé
nhap nhay.

9.Co mot s kho khan ky thuat dé dat
dwoc hiéu nang dimming tot, twong thich
vOi cac loai déen co dién (halogene).

10.Sw thiéu hut cac modul thay thé va bao
dwdng chuan cua SP LED la mo6t rao can
cho viéc phat trién thi tre&ng LED.

11.Ha tang chiéu sang hién tai han ché
tiém nang tdng thé clia LED; mot sd khach
hang qua gan bo vé&i thoi quen ci, ky vong
cii va cac hé thdéng da dau tu.

5 Phat trién cac phwong phap han ché va
dw bao xu hwéng dich chuyén mau sac.

6.Nguyén nhan chu yéu phu thudc vao
thiét k& ngudn. Can cai tién ngudn nudi
LED

7.Cé&c loai LED cdng suat I&én nhwng kich
thwée nho thuo’ng gay choi 16a. Thiét ké
tan quang va chiéu sang tét sé cai thién

hién tweng nay.

s.Nhiéu cach tiép can khac nhau dang
dwoc phat trién déi dién véi thach thiec
nay.

0.Gidi phap: cac nha san xuét can dwa ra
cac giao dién cho cac module chuan, co
thé bdo dwéng va thay thé 1an nhau.

10. (1)Can phai phat trién cac yéu cau moi
dé mo clra cho ddi m&i sang tao va thiét
ké cac san pham tét hon. (2) Cac chwong
trinh tiét kiém nang lwong can tw bo cang
nhanh cang tét khai niém thay thé mét-déi-
mot v&i SSL. (3) Nguwdi tiéu dung can mua
cac san pham co tinh nang vuot troi so
v&i SP truyén théng. (4) Nha san xuét, tiép
thi can nang cao y thirc khach hang



Cac mau dén LED tién tien Rang Péng sang tao

S6 Loai san pham
1 | Pén Nhéat quang 5W 375 Im DS
2 |DbenNguyétquang |(5W 3751Im DS
3 | beén Lién quang 5W 375 Im DS
4 | bBen My quang 10 W 750 Im DS
5 |DPen Van quang 10 W 750 Im DS
6 |Dén Kim tinh 26 W 1950 Im DS
7 |DPén Hba tinh 52 W 3900 Im DS
8 |DénchumHoasen |[66W 4950 Im DS
9 Dén chum LED Dai 106 W 2950 Im DS
sen
10 ,E\)AZ; chum LED Trot | g6y 4950Im | DS




Pén ban truyén thong
B dén ban: vudng, tao bong, choi
Bdng dén tron: 40W ton dién, khdng
bén, ndng
Bong compact 12 W: khdng bén khi bat
tat, khdng vira chao chup


http://www.google.com.vn/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=mdm5zjLJo4OwXM&tbnid=wan4_sEWDJX11M:&ved=0CAUQjRw&url=http://www.harmony.net.cn/wholesale-led-buried-lights1w3w4w5w9wled-buried-lights-led-commercial-lighting-p-5054.html&ei=rZ-QUrjvK4jsiAfQ2oCoCg&bvm=bv.56988011,d.aGc&psig=AFQjCNGvRYjlhx78v839ZPiX3Od31s-EgQ&ust=1385296150090876
http://www.google.com.vn/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=MCWksH1406g7RM&tbnid=c4JG7F6mktD4GM:&ved=0CAUQjRw&url=http://www.amazon.com/Low-Glare-Compact-Fluorescent-Polarizing-Finish/dp/B004E2PE6K&ei=I6CQUvybMpCViAeV7YH4Ag&bvm=bv.56988011,d.aGc&psig=AFQjCNGFTz5M2zfwQ6NqBcjaWBbiZqDfoQ&ust=1385296274033017

B6 dén: vudng, tao bdng, choi
BAng dén tron: 50W ton dién, khong bén
Bdng compact 12 W: khdng bén khi bat tat,
khong vira chao chup



http://www.google.com.vn/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=zrOXyfEupwkOXM&tbnid=mPiE7paDT_TEYM:&ved=0CAUQjRw&url=http://www.woodworkersshoppe.com/rustic_lighting.htm&ei=q5qQUoyyLeaKiQfpmIH4Cw&bvm=bv.56988011,d.aGc&psig=AFQjCNETU9jfDIdPfZJgGOUPezp4XIDHSA&ust=1385294877759371
https://www.google.com.vn/imgres?imgurl&imgrefurl=http://www.dreamstime.com/stock-image-classic-wall-lamp-image22993711&h=0&w=0&sz=1&tbnid=odJRozhKErTbjM&tbnh=260&tbnw=194&zoom=1&docid=e5t_4jMP9_HBhM&hl=en&ei=gZuQUsXZK6jpiAeT24GACg&ved=0CAEQsCU

Hién trang chiéu sang va trang tri dung dén LED

Quang thong thap
Choi l16a

Khong trang

Phan bd diém sang
Ppén LED mai: tiét kiem dién nang hon loan
hon, nhwng c6 tinh nang trang tri,


http://coreled.en.made-in-china.com/product/degxCTyrhoRE/China-5W-LED-Bulb-HX-LB60W-5-1W-220V-.html

San pham méi ciia Rang Péng
ben chum LED Dai sen

DPén chum treo trén tran
Phong khéach

Sanh khach san, phong hop
Phdi hop ddng bd vai gian
dén Thién quang

Thé hién biéu twong Dai sen
_ ; Hinh dang phong phd, tinh té
;e , nhd co 16 canh cup xoe tw
do

C6 thé dbi hwéng mat canh
sang 150°

Khéng hirng bui va xac con
trung

Céng suat tiéu thu: 106 W
Quang théng hiéu dung:
8480 Im

Thay thé

Quang thong thap,

Tao nhiéu béng

Choi 10a,

Himg bui

CRI, CCT khéng hop chuan

CH-8028/6
(550 x H650



http://www.google.com.vn/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=c8Ojq5DSr4TuPM&tbnid=Uo-WxjN0A4D1vM:&ved=0CAUQjRw&url=http://chotructuyen.net/ankolight&ei=NdCQUuN80ZCIB52KgaAG&bvm=bv.56988011,d.aGc&psig=AFQjCNFNyjTcb85SH8eJ195jnSj1-hD1BQ&ust=1385308463083757
http://www.google.com.vn/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=c8Ojq5DSr4TuPM&tbnid=Uo-WxjN0A4D1vM:&ved=0CAUQjRw&url=http://www.raovat123.com/t.4567434.cty-ban-den-trang-tri-cao-cap-mua-den-chum-gia-re.html&ei=rNCQUvfTCsaUiQe2sYDIDA&bvm=bv.56988011,d.aGc&psig=AFQjCNFNyjTcb85SH8eJ195jnSj1-hD1BQ&ust=1385308463083757

Thank you for your attention!




