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CONG NGHE NANO VA NGHIEN CUU PIOT PHAT SANG (LED)
DUNG TRONG CONG NGHIEP CHIEU SANG

3k 3k 3k 3k 3k ok 3k ok 3k ok 3k ok 3k ok 3k ok 3k ok ok ok ok sk ok sk k sk ok k ok

I. TONG QUAN VE CONG NGHE NANO
1. Co sé cong nghé nano

Ngay 29 thang 12 nam 1959, tai Vién Cong nghé
California, nguoi doat giai Nobel Vat 1y - Richard P. Feynman
da noi chuyén tai cudc hop hang nam cua Hiép hoi Vat Iy My
da tré thanh mot trong nhitng bai giang khoa hoc co dién thé
ky hai muoi, c6 tua dé “There’s Plenty of Room at the
Bottom”. Ong da trinh bay mdt tam nhin céng nghé thu cuc
nho trude khi "chip" tré thanh mot phan cia thuat ngit. Ong da
no6i vé van dé thao tac va kiém soat moi thtr trén mot quy mo
nho. Ngoai suy tu cac dinh luat vat 1y da biét, Feynman da
hinh dung ra mot cong ngh¢ bang cach sir dung hop cong cu
cudi cung cia ty nhién, xdy dyng cong trinh nano nguyén tir
cua nguyén tir hay phan ttr cua phan tur. Ké tir nhitng nam 1980, nhiéu phat minh va
kham pha trong ché tao cac cong trinh nano da tr¢ thanh mot minh chig cho tam nhin
ciia 6ng. Pé ghi nhan thuc té nay, cac Hoi dong Khoa hoc va Cong nghé Quéc gia
(NSTC) ctia Nha Trang da lap ra Interagency Working Group vé khoa hoc nano, Co
khi va Cong ngh¢ (IWGN) vao nam 1998. Trong mot bai phat bleu nam 2000 tai cung
mot vién, cyu Tong théng William J. Clinton da noi chuyén vé nhimng hira hen tha vi
cua cong ngh¢ nano, va noi chung, tam quan trong cua viéc mo rong nghién ciru trong
khoa hoc va cong ngh¢ cap do nano. Cubi thang do, ong tuyén b6 sang kién vé Cong
nghé Nano cap Nha nudc ddy tham vong, bao gom sy phoi hop lién nganh va mot dy
thao ngan sach tri gia $ 497 triéu USD trong nam tai chinh 2001, va quyét dinh rang
day 1a chinh sach khoa hoc cong nghé phai dugc uu tién hang dau va da lam cho no
mot khoa hoc hang dau va uu tién cong nghé. Muc tiéu cta sang kién nay 1a dé tao
thanh mdt lién minh rdng rai trong cac vién nghién ctru, khu vuc tu nhan va nha nudéc,
dia phuong, va chinh pht lién bang s& 1am viéc voi nhau dé thac day khoa hoc nano va
cong nghé nano dé git hai loi ich kinh té xa hoi va tiém ning cong nghé nano.

RichardP. Feynman

Cong nghé nano 1a nganh khoa hoc vé nghién ctu, ché tao, diéu khién va tng
dung céac vat liéu va linh kién c6 kich thudc siéu nho, trong khoang tir 1-100 nm (1 mét
= 10° nm). Nhu thé néu 1 hat nano c6 duong kinh 12 1 nm, thi hat d6 ¢6 ¢& nhé hon 80
nghin 1an so véi do day trung binh cua soi toc ngudi. Kich thudc va cau tric siéu nho
dan dén cac thay d6i 16n vé ban chat va tinh chat vat Ii, hoa hoc, ciing nhu tinh chat
quang, tir v.v..cia vat liéu va linh kién. Nhiing thay d6i va tinh chat mai nay khi duoc
khai thac va sir dung thich hgp (thwong) mang lai nhitng ng dung mai, véi kha nang
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wu viét ma vat liéu va linh kién truyén théng khéng c6 duoc.
2. Dinh nghia cong ngh¢ nano

Cong nghé nano co nghia 1a bat ky cdng nghé thuc hién trén mot cap do nano cd thé
tng dung trong thé gisi thuc. (“Nanotechnology literally means any technology
performed on a nanoscale that has applications in the real world” (nguon: Springer
Handbook of nano-technology, Tac gid: Bharat Bhushan)).

Cong nghé nano bao gom san xuit va tng dung trong cac hé thdng vat ly, héa hoc,
va sinh hoc ¢ cac pham vi khac nhau, tir cdc don nguyén tir hay phan tr c4 nhan dén
kich thudc siéu nho, ciing nhu tich hop két qua ciu tric nano vao cac hé thdng 16n

Cong nghé nano c6 thé tac dong sau sic dén nén kinh té va
xa hoi cua chung ta trong dau the ky 21, so vai cac cong nghé
ban dan, cong nghé théng tin, té bao sinh hoc va phan tir.

| Thuat ngir “cong nghé nano” méi bat dau dugc st dung vao
. nam 1974 do Nario Taniguchi mot nha nghién ctu tai truong
dai hoc Tokyo str dung dé dé cap kha nang ché tao cau trdc vi
} hinh cua mach vi dién tu.

Nghién ctru khoa hoc va cong nghé trong cong nghé nano

Pro.Nario Taniguchi hira hen dot pha trong cac linh vuc nhu vat liéu va san xuat,
Tokyo Science University  dign tr nano, y hoc va y té, nang lugng, cong nghé sinh hoc,
cong nghé thong tin, va an ninh qudc gia. Piéu dé cho thay rang cong nghé nano s 1a
cudc cach mang cong nghiép tiép theo.

3. Mt sé nghién ciru vé cong nghé nano

Hién nay c6 rat nhiéu ttng dung céng nghé nano vao thuc tidn va tiéu biéu 1a mot s6
cong nghé nano duoc nghién cau tai Phong Thi Nghiém Céng Nghé Nano (LNT) —
Pai Hoc Quoc Gia Thanh Pho HO Chi Minh (VNU) duogc trinh bay dudi day.

3.1. Céng nghé ché tao LED dung trong cdng nghiép chiéu sang

Bang phuong phép trang phu hoi héa kim co (Metal Organic Chemical Vapor
Deposition —- MOCVD), cac 16p mang mong GaN dugce ngung phu trén chat nén dé tao
cau tric LED, trong d6 16p da giéng lugng tir (Multiple Quantum Well) bao gdm cac
cap InGaN/GaN dugc phi co do day mdi cip lan luot 1a 3/10 nm. bay la 16p anh
hudng dén hiéu suét phat sing ciia LED. Néu giéng luong tir ¢6 kich thudce da bé, khi
d6 trong giéng chi chita mot s6 mirc ning lwong nhat dinh thi phod anh sang phat ra s&
1a pho vach, @6 don sic caa LED sé& cao. Tuy nhién, néu kich thudc giéng qua bé,
cuong do sang cua LED s€ giam. Bé rong tot nhat ddi véi giéng nén 1a 2,25 nm (LED
xanh la cay) va do rong cua giéng nén 1a 3 nm (LED xanh duong) thi anh sang la don
sdc nhat.



Hinh 1 1a anh chup AFM cua miu InGaN/GaN MQW vdi nhiéu hoc nho trén bé
mat do 16p phu barrier GaN nam phia trén dugc trang phu ¢ nhiét d6 thap nén do che
phu khong dong déu.

Digital Enstrusents ManoSoope
Scan size 5.000 vw
Scan rate 1.001 Hz
Humher of sanplos 258
Twage Data Height
Data scale 20,00 rw

a)

view angle
S0 light anglw

Zero Lrossing  Stopband  Exeoute L SOY

Roughness Analysis

b)

Image Statistics
Img. 2 range 17.514 nw
Imy. Mean D.D000D0Y nm
Img. Raw mean -138.77 nw
Img. Rws CRqI 2.024 nw
Imy. Ra 1.377 ™™

Box Statistics

Z range

Bean

Raw wean

Rws (Rg)

Bean roughness (Ra)
Bow x dimension
Box w dimension

199.001
‘eak Of

Hinh 1: Cac dnh chup AFM ciia mdu InGaN/GaN MQW (a) va (b)
Tir cau trac LED duoc che tao theo céch trén, tiep tuc thuc hién cac khau ché tao
dién cuc LED va dong go6i LED s€ duogc trinh bay ¢ phan 1V,
3.2. Cong nghé ché tao vat liéu nano tw 1am sach va diét khuan trén gach men

Viéc ché tao vat liéu quang xdc tac titandioxit (TiO,) phu trén bé mat gach men c6
kha nang tu lam sach va di€t khuan cho thay kha nang tng dung hiéu qua doi voi cac
toa nha cao oc ¢ thé gay nguy hiém cho ngudi lao dong khi lam vé sinh.



Phuong phap tao hat TiO, bang cach ding chat bao vé Ia chat hoat dong bé mit
acid oleic véi tien chat la TiCI4. Hat TiO, nhan dugc cé dang anatase, la dang co kha
nang quang xuc tac cao nhat trong cac dang thu hinh cua TiO..

Trén co sé vat liéu TiO, da ché tao dung dich vat liéu nano N-TiO,-SiO, bang
phuong phap Sol-Gel c6 kha ning ché tao v6i s6 lugng lon cho san xuat cong nghiép
va thoi gian bao quan dung dich twong d6i dai (3 thang & nhiét do 20°C sau khi ché tao
xong). Pé ché tao vt liéu co tinh quang xuc tac tét trong viing anh sang kha kién trén
nén vat liéu TiO, tién pha tap c4c anion cua N, S, Fe,..., trong do6, viéc lua chon pha
tap nitrogen (N) cho hiéu qua tt nhat do c6 kha nang thanh 1ap muac tap mai gan ving
hod tri. Sy hién dién cua SiO, gop phan tang dién tich bé mat riéng cua vat liéu, mat
khac SiO, cd thanh phan hoé hoc twong tu nhu gach men nén 1am ting d6 bam dinh vat
liéu 1én bé mat gach men.

Cac hé dung dich sau khi ché tao xong duoc bao quan trong lo thay tinh c6 nap day.
Dung dich sau khi ché tao quan sat truc quan ta thay dung dich hoan toan trong suét.

Hinh 2: Hé dung dich N-TiO,/SiO,

D¢ khang dinh thém vé sy hinh thanh va ton tai cac hat nano N-TiO,/SiO,, anh
chup kinh hién vi dién ti truyen qua (TEM) cho két qua nhu Hinh 3

ZOMNIL_0O7 —

2 O 20 nm

Frint Mag: 2Z08000x ® %1 mm MV ~80.0kV

2:59:00 pO&-)13 09 Diroct Mag: 100000
TEM Modoa : Imaging EMILab—NIH
Microgcopiot: Tran Quang Huy

Hinh 3: Anh TEM ciia méu N-TiO,/SiO; (40%N)
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~Qua anh TEM cho thy céc hat ran c6 dang khoi da dién véi kich thudc hat tuong
doi dong nhat trong khoang 10 nm-15 nm.

Cidc tinh nang cua gach men théng minh:

b)

Hinh 4: Hinh dnh khudn lac trén dia petri sau 10 ngay.
a) Khuan lac moc trén dia petri ciia mau doi chung; b) Khudn lac moc trén dia petri ciia mdau
gach thong minh

Bén canh d6, mang vat li¢u nano quang xuc tac con gitp bé mat vat liéu tu rira sach
bang nudc mua, hgp chat hitu co va chong mo do hat nude nhu trong Hinh 5.

» . [N . ' I .

| B L) l -
A B e

0 phat 10 phut 20 phut

Hinh 5: Hinh dang giot nwoc va sy mdt mau dung dich metylen blue trén dé ceramic
A: Mau doi churng; B: Mdau phu mang

3.3. Cdng nghé tong hop hat nano ddng va ché tao mwe in phun ddng

Do nhimg dic tinh trén nén muc in bac rat 6n dinh va tét cho cac mach in kim loai
khi dung phuong phap in phun. Tuy nhién, gia thanh loai myc in bac kha cao nén kha
nang (ng dung cdng nghé nay trong san xuat gap nhiéu han ché. Do vay, huéng di méi
la phét trién mot loai muc khac thay thé muc in bac d6 1a muc in ding hat nano déng
c6 thé dugc dung dé in cac mach dan dién bang phuong phép in phun.

Qua trinh tong hop hat nano dong theo phuong phap khir mudi, xay ra theo cac co

ché sau: cac ion Cu®* trong dung dich Copper (1) sulfate (CuSO4.5H,0) dugc khir
chuyén vé Cuo theo phuong trinh sau:

Cu**+2¢ > cu

Téac nhan khtr 1a céc chat hoa hoc nhu Sodium Borohydride (NaBH,), Ethanol,
Ethylene Glycol, Ascorbic acid...

Tong hop hat dong nano bing céch st dung chat khir NaBH4 (trong khi sir dung
ascorbic acid nhu chat khir nhe).



Mau dung dich nano déng duoc chup bang Kinh hién vi dién tar truyén

"k

Hinh 6: Quy trinh tong hop va sy thay doi mau sic dung dich dong nano
bang cach khw NaBH,

qua

(TEM) va biéu db phan bd kich thudc hat duoc xay dung nhd phan mém Image J nhu

Hinh 7.

(a)

N~
N M O ® O

Phén b kich thuéc hat (%)
[
o

(b)

0 10 20 30 40 5

0
Kich thudc hat (nm)

Phén bd kich thudrc hat (%)

0] 10 20 30 40 50

Kich thuéc hat (nm)

(©)

Phin b6 kich thudc hat (%)

30

25 o

20

15 4

10 4

o 10 20 30 40 50
Kich thudce hat (nm)

Hinh 7: Anh chup TEM ciia dung dich nano dong véi cdc ti Ié néong dé khdc nhau:

(a) [PEG]/[Cu*] = 12; (b) [PEG]/[Cu?*] = 14 va (c) [PEG]/[Cu*'] = 18
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Hinh 7a la anh TEM cua mau véi [PEG]/[CUZJ'], bang 12 dic trung cho mau hat
nano Cu bi ket tu va do dong deu kich thudc khong tot véi kich thudc trung binh trong
khoang 25 nm va phan bo kich thudc hat rong.

Hinh 7b 1a anh TEM cua mau véi [PEG)/[Cu®*] bing 14 kich thudc hat phan bd
hep hon, kich thuéc trung binh khoang 15 nm. Mau véi [PEG]/[Cu®*] bang 18 nhu
Hinh 7c c6 kich thudc trung binh cta hat nho hon khoang 4 nm, kich thudc hat phén
bd hep trong khoang ngan 2-7 nm. Vi két qua nay ta c6 the thuc hién cho muc in
dong.

3.4. Cong nghé ché tao sgi nano dung cho cam bién sinh hoc

Ché tao soi nano (nhu sgi nano Pt, Au, Si) ding lam cam bién phét hién va dinh
lugng nhanh cac phan ti sinh hoc nhu glucose, protein, DNA... & nf)ng do siéu nho la
mot yéu cau vo cung quan trong trong nhiéu linh vuc nghién ctu va (ng dung ciia cac
nganh sinh hoc, y té, duoc pham va nong nghiép... Vi du thdng qua viéc phat hi¢n cac
protein chi thi (protein markers), DNA dot bién (gen mutation), khang nguyén va
khang thé (antlbodles antigents), glucose ... trong bénh phém cho phép chan doan
nhanh, chlnh x&c nhiéu bénh nguy hiém nhu: ung thu, 1ay nhiém virus, san pham dot
bién gen, tiéu duong. ..

Quy trinh ché tao soi nano Pt 14 lang dong va an mon dwdi goc nghiéng trén bdc
nano (Deposition and Etching Under Angles- DEA), chi su dung cac k¥ thuat cua
cdng nghé micro, ché tao duoc sgi nano Pt véi chiéu ngang khoang 50 nm, dai ¢& mm.
Ché tao sb lugng chip 16n (700- 800 chip).

Hinh 8 Ia c4c anh SEM véi d6 phan giai cao caa soi nano Pt ché tao ra. Qua viéc
phan tich cac anh SEM nay cho thay soi nano ché tao duoc thang, co kich thudc chiéu
ngang ¢& 50 — 100nm, tuy theo diéu kién thuc nghiém da duoc su dung. Vi du khi ché
tao bac nano véi chiéu cao 50 nm, sau d6 ling dong va an mon dudi goc nghiéng 45°
tao ra soi voi kich thudc 45 £ 5 nm.

Foaae e = dete VI AT

Hinh 8: Anh SEM ciia soi nano ché tao ra: (A) soi nano 100 nm, (B) S0i nano cé chiéu rong
khodng 50 nm chup voi do phong dai 500.000 lan



Hinh 9 - Soi nano Pt dugc dung lam dién cuc lam viéc trong hé do dién hda va
duoc quét thé vong tuan hoan trong dung dich nén va dung dich glucose pH 7,4 voi
nong do ting dan tir 2 mM dén 16 mM, tdc do tang dién thé 1a 100 mV/s, dién thé bién
thién trong khoang -0,6 ~ 0,8 V.

-0. S -0, -0.2 0.0 0.2 oO.- 0.s oO.s8
(V)

Hinh 9 Dé thi CV ciia dién cuc soi nano platin dwong kinh 50 nm trong dung dich glucose pH
7,4, nong do 2-16 mM (tir trong ra ngoai), dién thé quét la v=100 mV/s, khodng quét -0,6 ~ 0,8

3.5. Ché tao pin ning lwgng mit troi theo cong nghé mang meéng

Nghién ctru ché tao 16p pha silic bd sung hydro tinh khiét va 16p phu co pha tap loai
n bang phosphine dung trong cau tric pin mit troi mang mong vai 16p tiép xdc di thé
(HIT) trén d¢é silic don tinh thé loai p. Lép hap thu cé cau tric vo dinh hinh s& co do
hap thu 16p hon gip 10 1an so vai 16p hap thu c6 cau tric tinh thé thong thuong trong
viing &nh sang kha kién. Sy ¢c6 mat caa pha nano va microcrystalline trong cau trlic
mang silic s& lam tang hiéu suat chuyén héa ning luong ma khong lam giam di d6 hap
thu. Qua d6 cai thién hiéu suét cua pin mat troi.

Tat ca cac quy trinh lang dong thuc hién trong béo cdo nay duoc tién hanh trén hé
théng PECVD Cluster dugc san xuat boi Electtrorava S.p.A, Italia ding ché tao 16p
phu silic b6 sung hydro tinh khiét va Iép phi c6 pha tap loai n bang phosphine dung
trong céu trc pin HIT trén dé silic don tinh thé loai p.

Hinh 10: Hé thong PECVD Cluster lip dt tai LNT
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#* Nghién cizu diéu kién chuyén pha amorphous-microcrystalline:

Sy hinh thanh cua cé4c hat tinh thé silic bat ngudn tir nhitg ving “c6 1ap” c6 ning
lugng cao nam bén trong ciu trac silic vo dinh hinh. Cac nguyén tir Silic s& ¢6 xu
huéng sap xép lai lién két dé giam mic ning luong ndy, hinh thanh nén cac mam tinh
thé, c4&c mam nay s& phat trién thanh céc hat tinh thé. Nang luong cua cac ving nay
cang cao thi kich thugc hat tinh thé phat trién cang 16n. Do d6 viéc kiém soat muc
nang lugng cung cap sé& kiém soat dugce kich thuéc hat tao thanh.

o-5 j " Phase pc-Si:H /
o.a | - ]
IS | _/ 7
= / ]
= 0.3 |- ]
\if | Phase%—Si:H h
= i
s °=r / .
% o.1 |+ ul Phase a-Si:H .
o . ’/,/’ ]
-_/-/- _.'.

O_O 1 1 1 1
o a1 p= 3 a [

SiH4/[SiH4+H 5] dilution ratio (26)

Hinh 11: Gidn dé pha vé dinh hinh tinh thé micro & diéu kién lim viéc ciia
hé thong PECVD Cluster

Nghién ciu diéu kién chuyén pha vat liéu tir vo dinh hinh sang tinh thé micro
dudi tac dong cua cac thong so trong qua trinh phi nhu: nhiét d6 dé phu, cong suat
ngudn kich thich, ti I¢ pha lodng silane/ hydro, ap suat khi phan tng va khoang céch
gitra cac dién cuc...Tim cach kiém soét cac thong sb trén dé kiém soat duogc kich
thuéc hat tinh thé, nham c6 thé ché tao duoc I6p phu silic tinh thé nano. Hién tai két
qua dat duoc hat tinh thé co kich thudc 16n hon 10 nm, nhung kich thuéc hat ndy sé
duoc giam xudng trong thoi gian toi.

Hinh 12: Cdu trac l6p mang méng silic tinh thé micro
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3.6. Cong nghé Dwgc Nano

Ché tao vién nang nano Ketoprofen tng dung trong diéu tri khang viém giam dau,
dang bao ché hoat chat Ketoprofen mai nay c6 sinh kha dung cao, c6 tac dung kéo dai,
do d6 liéu tri liéu giam di dang ké so véi phuong phép tri liéu truyén thong Diéu nay
gip giam thiéu lwong thudc dua vao co thé, nghia la giam nguy co tir cac tac dung phu
cua Ketoprofen (loét da day) cling nhu nhitng bét tién cho ngudi bénh.

Phuong phap ché tao: hat nano Ketoprofen dugc ché tao tir dugc chat Ketoprofen
va polyme bang phuong phap phun say, khi d6 hat dugc nano Ketoprofen duoc bao
boc trong lop polyme.

=) phun © @ O
\—]
u%ﬂ = 0 ¢ @ Sy
e®e

oo @ S

Thu hat Nano e [ ] ®
Hh - *+°

Hinh 13: Nguyén ly sw hinh thanh hat nano tic phwong phdp phun séy

Hinh 14: Bét thuéc thu dwoc bang phwong phdp phun sdy tai
Phong Thi Nghiém Cong nghé Nano

#* Két qud ddnh gid ché tao:

Hinh 15 : Anh TEM cho théy hat th‘uéc c6 dgng hinh cdu
kich thuoc nano kha dong déu (500 nm)
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Hinh 16 : Anh chup SEM chiing té cdc hat nano th‘uéc tgo thanh dudi dgng hinh cdu,
lop vo polyme bén ngoai bao lay phin dwoc chat bén trong

Il. PHAN TICH XU HUONG NGHIEN CUU CONG NGHE NANO MOT SO
UNG DUNG CUA NANO TREN CO SO SANG CHE QUOC TE

1. Tinh hinh nghién citu nano: Tong luong sang ché dang ky vé nano ndi chung
khoang 36.470 sang che (so li¢u thu thap vao thang 9/2011)
1.1. DPang ky sang che ve nano (giai doan 1970-2011)
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Hinh 17: Tinh hinh déing ky sdng ché vé nano

Nano bat dau dugc nghién ctru twong d6i sém (1970), nhung chi that sy duogc tap
trung cht y trong hon 10 nim gan ddy: naim 1998-166 sang ché, nim 1999-351 sang
ché, nam 2000-581 sang ché va luong sang ché tang lién tuc, thé hién su quan tam rat
l6n cua cac nha nghién ctu trén thé gidi va nhiéu nhat vao nam 2008 véi 4.485 sang
ché. C6 thé n6i thap ky 2001-2010 1a “thodi ky nano™, néu nhin vao biéu do sang ché
trong thoi gian nay.
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1.2. Danh sach 10 quéc gia c6 nhiéu ding ky sang ché vé nano
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Hinh 18: Danh sach 10 quéc gia c6 nhiéu ding ky sdng ché vé nano

Trung Qudc 1a nudc dan dau véi tong luong sang ché dang ky vé nano la 17.023
sang che.

Han Quéc 1a nude dung thir 2 véi tong lugng sang ché dang ky vé nano la 8.174
sang che.

M3 1a nuéce dang tha 3 véi tong luong sang ché ding ky vé nano 1a 6.155 sang

Nhat 1a nude dang tha 4 véi tong lugng sang ché dang ky vé nano la 2.468 sang

Puc 1a nude dung thi 5 voi tong luong sang ché dang ky vé nano 1a 476 sang

Con lai tir vj tri thir 6 dén thar 10 theo thir tw nhu sau: Pai Loan (TW-325), Uc
(AU-250), Canada (CA-236), Phap (FR-195) va Anh (GB-178).
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1.3. Céc linh vuc sang ché diang ky

A: Linh vuc phyc vy doi song con ngudi (nng nghiép, y t6,...)
B: Linh vuc hd trg quy trinh san xuat (cac quy trinh loc, chiét, tach, tinh
ché,...)
e 161 C: Linh vuc san xuét, tong hop dua trén héa hoc
11000 D: Linh vuc dét, giay
10000 E: Linh vuc xay dung
F: Linh vyc co khi — k§y thuat
9000 G: Linh vuc vat ly
8000 H: Linh virc Bién
= 7000
5 6000
o
5000
4000
3000
2000
1000 ﬂ M —
0 1“////
C B A H G D F E
Main IPC

Hinh 19: Lwgng sang ché ding ky ¢ cdc linh vuc

C4c sang ché vé nano duoc dang ky theo 8 linh vuc chu yéu, trong do:

Vi tri 1: linh vuc san xuat c&c vat liéu co kich thudc nano (C), chiém 32%.
Vi tri 2: linh vuc hd trg quy trinh san xuat vat liéu nano (B), chiém 20%.

Vi tri 3: linh vyc tng dyng nano trong céc linh vyc: y té, ndng nghiép,... (A),
chiem 15,5%.

Vi tri 4: linh vyc ung dung nano trong nganh dién (H), chiém 15,2%.

Vi tri 5: linh vuc nghién ctu cac tinh chat vat Iy caa nano (G), chiém 8%.

Vi tri 6: linh vuc tng dung nano trong nganh dét va giay (D), chiém 3%.

Vi tri 7: linh vuc Gng dung nano trong nganh k¥ thuat co khi (F), chiém 1,4%.
Vi tri 8: linh vuc tng dung nano trong nganh xay dung (E), chiém 0,4%.

Nhu vay, xu hudng thé gisi dang tap trung nghién ctu san xuét céc vt liéu nano

la chinh (vi tong (C) va (B) hon 50%), tiép theo la tim céch ung dung cac vat liéu nano
do6 trong nganh y t&, dugc, ndng nghiép,... va nganh dién.

2. Tinh hinh nghién citu nano & mét sé linh vuc wng dung cu thé

2.1. Ong nano cachon: Téng luong séng ché dang ky ve ong nano cachon khoang
2.231 sang che (so liéu thu thap vao thang 9/201)
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2.1.1. Ping ky sang ché vé 6ng nano cacbon
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Hinh 20: Tinh hinh ding ky sdang ché vé 6ng nano cacbon

Pau nhitng nam 90 (nim 1993) c6 6 sang ché dau tién duoc ding ky. Tir nam
1998, luong nghién ciru nano cacbon lién tuc gia tang va dat dinh vao nam 2005, vai
291 sang ché. T nam 2005 dén 2009, sd lugng sang ché thudc linh vuc 6ng nano
cacbon van con tuong d6i cao.

2.1.2. Danh sach 5 quéc gia c6 nhiéu ding ky sang ché vé 6ng nano cacbon
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Hinh 21: Danh sach 5 quéc gia ¢ nhiéu ding ky sdng ché vé 6ng nano cacbon

~ Co10 quéc gia dang ky sang ché linh vuc dng nano cacbon, trong d6 5 qudc gia
dan dau la Trung Quoc, Han Quoc, Nhat, My va Dai Loan. Theo thir tu:

Trung Quéc (CN-965), Han Quéc (KR-891), Nhat (JP-185), My (US-169), Pai
Loan (TW-13)

Nhu vay, Trung Quoc va Han Quoc 1a 2 nude c6 luong sang ché dang ky vuot
troi hon han cac nude khac trong nhom 5.
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2.1.3. Danh sach 10 t6 chirc ¢ nhiéu dang ky sang ché vé 6ng nano cacbon
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I
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=
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@O
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HONGFUJIN PRECISION INDUSTRY (SHENZHEN) CO,, LTD.1' w’
DONGHUA UNIVERSITY) 13’
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Applicant

Hinh 22: Danh sach 10 té cheec c6 nhiéu ding ky sdng ché vé éng nano cacbon

~ Samsung Sdi Co Ltd (Cty dién tir Samsung SDI dugc thanh 13p 1970 cua Han
Quoc): C6 107 SC, trong d6: 18 SC linh vue B, 5 SC linh vyuc C va 84 SC linh vuc H

~ Samsung Electronics Co Ltd (Cty dién tir hang dau ciia Han Qudc va Ia 1 nha san

xuat chat ban dan 16n nhat the gidi): ¢c6 96 SC, trong d6: 21 SC linh vuc B, 14 SC linh
vuc C va 61 SC Iinh vuc H.

Semes Co Ltd (Cty dién tir, chuyén san xuat cac thiét bi ban dan, duoc thanh 1ap

1993 ciia Han Qudc): ¢6 86 SC, trong d6: 62 SC linh vuc B, 7 SC linh vuc C va 17 SC
linh vuc H

LG Electronics Inc (Cty dién tir LG cua Han Qudc): ¢ 74 SC, trong dé: 1 SC linh
vuc B, 3 SC linh vuc C va 70 SC linh vuc H.

Tsinghua University (Truong Pai hoc Tsinghua ciia Trung Quéc): c¢6 69 SC,
trong do: 11 SC linh vuc B, 43 SC linh vuc C va 15 SC linh vuc H.

Sandisk 3d LLC (Cty san xuit céc linh kién dién tir dugc thanh 1ap 1997, c6 tru
so chinh tai California, M¥): c¢6 50 SC, trong d6: 1 SC linh vuc B va 49 SC linh vuc H.

Shanghai Jiao Tong University (Truong Dai hoc Shanghai Jiao Tong ¢ Thuong
Hai, Trung Quoc): ¢6 47 SC, trong d6: 9 SC linh vuc B, 34 SC linh vuc C va 4 SC linh
vuc H.

Zhejiang University (Truong Pai hoc Qubc Gia Zhejiang, Trung Qudc): cb 28
SC, trong do: 14 SC linh vuc B va 14 SC linh vyc C.

Hongfujin Precision Industry (Shenzhen) Co., Ltd. (cty chuyén san xuat, I3p rap
cac thiét bi dién tir, dugc thanh 1ap 1996, co tru sé tai Tham Quyeén, Trung Quoc): co
17 SC, trong d6: 1 SC linh vyc B va 16 SC linh vuc C.
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Donghua University (Truong Pai hoc Donghua caa Trung Quéc): ¢6 15 SC, trong
d6: 13 SC linh vuc C va 2 SC linh vuc H.

2.2. Nano trong san xuat pin mit troi: Tong luong sang ché dang ky vé tng
dung nano trong san xuat pin mit troi khoang 214 sang ché (sé liéu thu thap vao thang
9/201)

2.2.1. Ping ky sang ché vé &ng dung nano trong san xuét pin mat troi
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Hinh 23: Tinh hinh ding ky sdng ché vé nano-pin mdt troi

Vao nam 2001, ¢6 4 sang ché dang ky va tang dan dén nam 2009 thi dat s6 luong
cao nhat la 63 sang ché. Tuy nhién, dén nam 2010, chi con 20 sang che.

2.2.2. Danh séch 5 quoc gia c6 nhiéu ding ky sing ché vé ing dung nano trong
san xuat pin mat troi
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Hinh 24: Danh séch 5 quéc gia c6 nhiéu ding ky sdng ché vé iing dung nano
trong sdn xuat pin mat troi
C6 9 quéc gia dang ky sang ché linh vuc ¢ng dung nano trong san xuat pin mat
troi, trong d6 5 quoc gia dan dau la Han Quoc, Trung Quoc, My, Nhat va DPai Loan.
Theo thir tu:

Han Quéc (KR-109), Trung Qudc (CN-44), My (US-39), Nhat (JP-15), Pai Loan
(TW-2)
_18_



Nhu vay, Trung Qudc va Han Quéc ¢6 sy hoan doi vi tri trong nganh nay, dong
thoi, Han Quéc c6 lugng sang ché vuot xa cac nudc khac trong danh sach 5 nuéce dan
dau.

2.2.3. Danh sach 10 to chirc c6 nhiéu ding ky sang ché vé ing dung nano trong
san xuat pin mat troi
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Hinh 25: Danh séch 10 t4 chic c6 nhiéu diing ky sdng ché vé ing dung nano
trong san xuat pin mgt troi

Inst. Of Plasma Phy’sics, Chinese Academy Of Sciences (Vién Vat Iy Plasma, hoc
vién khoa hoc Trung Quoc, duoc thanh lap 1978): 13 SC.
~ Samsung Electronics Co Ltd (Cty dién tir hang dau ciia Han Qudc va 12 1 nha san
xuat chat ban dan 1én nhat thé gidi): 11 SC.
Korea University Research And Business Foundation (Truong Pai hoc nghién
ctru va kinh doanh Han Qudc, dugc thanh 1ap 2004): 10 SC.

~Korea Institute Of Science And Technology (Vién Khoa hoc va Cong ngh¢ Han
Quoc (KIST) dugc thanh 1ap vao nam 1966 dudi su bao trg cua chinh phit Han Quoc
va My): 10 SC.

LG Electronics Inc (Cty dién tir LG cua Han Quéc): 7 SC.

Korea Electro Technology Research Institute (Vién Nghién ciru Cong ngh¢ dién
tir ciia Han Quodc, 1a 1 t6 chirc phi loi nhuan Chinh phu, dugc thanh 1ap 1976, c6 tru so
chinh tai Changwon): 7 SC.

Nanosolar Inc (la nha san xuét hang dau vé pin ndng lugng mat tro1, dugc thanh
lap 2002, c6 tru sé tai San Jose, California): 6 SC.

Korea Institute Of Machinery & Materials (Vién Vat liéu va thiét bi cia Han
Quoc, dugc thanh 1ap 1976): 6 SC.
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~Electronics And Teleqommunicﬁations Research Institute (Vién nghién ctru dién tir
- vién thong cua Han Quoc, 1a 1 t6 chirc phi lgi nhuan Chinh phu, dugc thanh 1ap
1976): 6 SC.

Soongsil University Research Consortium Techno-Park (Truong Dai hoc nghién
ctru cong nghé Soongsil cia Trung Quoc): 4 SC.
2.3. Nano trong sin xuat Led: Tong luong séng ché dang ky vé ung dung nano
trong san xuat Led khoang 776 sang ché (so liéu thu thap vao thang 9/201)
2.3.1. Dang Kky sang che vé wng dung caa nano trong san xuat Led
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Hinh 26: Tinh hinh ding ky sdng ché vé nano-Led

Trudc nim 2001, lugng sang ché dang ky vé tng dung nano trong Led rat it,
nhiéu nhat 1a nam 1999, 2000 véi 4 SC. Tir nam 2001 dén nay, Thé gidi bit dau quan
tdm nhiéu hon dén céng nghé nay, mdi nam sb sang ché lai tang gap doi so v4i nam
trude. Dén nam 2005 dat sé lwgng cao nhit véi 141 SC.

2.3.2. Danh sach 10 quéc gia c6 nhiéu ding ky sang ché vé ing dung nano
trong san xuét Led
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Hinh 27: Danh séch 10 quéc gia c6 nhiéu ding ky sing ché vé img dung nano
trong san xuat Led
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Theo thir ty tir 1-5: Han Qudc (KR-311), Trung Qudc (CN-264), My (US-113)
Nhat (JP-46), Bai Loan (TW-13)

Theo thir ty tr 6-10: Y (IT-8), Buc (DE-8), Phép (FR-4), Israel (IL-2), Canada (CA-2)

Nhu vay, trong linh vyuc ¢ng dung nano trong Led, Han Quéc va Trung QUOC la 2
nuéc ¢d luong séng ché vuot xa cac nude khéc trong danh sach 10 quoc gia dan dau.

2.3.3. Danh sach 10 té chirc c6 nhiéu ding ky sang ché vé wng dung nano
trong san xuat Led
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Hinh 28: Danh sach 10 té chirc c6 nhiéu ding ky sdng ché vé iing dung nano
trong sdn xudt Led

~ Samsung Electronics Co Ltd (Cty dién tir hang dau cua Han Quoc va 1a 1 nha san
xuat chat ban dan I6n nhat the gidi): 50 SC.

LG Innotek Co., Ltd. (Nghién cru va san xuat cac thiét bi dién tir caa Han Quéc)
43 SC.

LG Electronics Inc. (Cty dién tir LG ctia Han Quéc): 43 SC.

Samsung Electro-Mechanics Co., Ltd. (Cty san xuét va cung cap may méc thiét b
dién tir cua Han Quoc): 16 SC.

Tsinghua University (Trudng Pai hoc Tsinghua caa Trung Qudc): 14 SC

Korea Electronics Telecom (Cty dién tir vién thdng cua Han Qudc, duoc thanh Iap
2002, chuyén nganh nang lugng xanh — nang lugng chic¢u sang): 13 SC

Industry Academic Cooperation (Quy hop tac Cong ngh¢ dugc truong Dai hoc
Yonsei thanh lap 2004 tai Han Quoc): 13 SC.

~ Hyundai Telecomm Co Ltd (Mt trong nhitng nha san xuat hang dau thé gisi ve
thiet bi lién truyén thong, dugc thanh Iap 1998 tai Han Quoc): 13 SC

-21-



~Electronics and Telecpmmunicgtions Research Institute (Vién nghién ctu dién tr
- vién thong cua Han Quoc, 1a 1 t6 chirc phi lgi nhuan Chinh phu, dugc thanh 1ap
1976): 13 SC.

Inserm (Institut National de la Santé et de la Recherche Médicale) (1 t6 chuc
nghién ctru y sinh cia Phap, duoc thanh lap 1964): 10 SC.
2.4. Vit liéu nano tw 1am sach va diét khuan: Tong luong séng ché ding ky vé
vat liéu nano tu 1am sach va diét khuan khoang 369 sang ché (sb liéu thu thap vao
thang 9/201)

2.4.1. Ding ky sang ché vé vat liéu nano tw 1am sach va diét khuan

57 55
48 a6 \
45 44

39 a7

33 39
29

Count
w
o

3 2z
.'.? 19 -
18 16

2 —g——y
.0
1997 1996 1999 2000 200 2002 2003 2004 2008 2006 2007 2008 2009 2010
Date of Application

Hinh 29: Tinh hinh ding ky sdng ché vé nano diét khudn

Linh vuc ndy nghién ctu kha tré, bat dau nghién cau vao cubi nhitg nam 90,
sang dén nam 2001 méi c6 nhitng budc nghién ciru nhay vot, ciing tir ndm 2001 tré di,
s6 luwong sang ché thude linh vuc nano diét khuan ngay cang tang va cao nhat 1a nam
2008, c6 58 sang ché. Pén nam 2010, sé lwong sang ché cd giam chit it, nhung van
con tuong dbi cao, 33 sang ché.

2.4.2. Danh sach 5 quoc gia c6 nhiéu ding ky sang ché vé vat ligu nano ty lam
sach va diét khuan
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Hinh 30: Lweng sang ché ding ky vé nano diét khudn ¢ cac qudc gia
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C6 8 qudc gia dang ky sang ché linh vuc nano diét khuan, trong d6 5 qudc gia dan
dau 1a Trung Qudc, Han Qudc, My, Pai Loan va Thé Nhi Ky. Theo thir ty:

Trung Quéc (CN-312), Han Quéc (KR-45), My (US-6), Pai Loan (TW-2), Thd
Nhi Ky (TR-1)

Nhu vay, Trung Qudc tr lai vi tri sé 1 trong linh vuc nghién ctru nano diét khuan
va co lugng sang ché vuot xa cac nudc khéc trong danh sach 5 quéc gia dan dau.

2.4.3. Danh sach 10 té chirc cd nhiéu ding ky sang ché vé vat liéu nano tw
lam sach va diét khuan
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Hinh 31: Danh sach 10 té chirc c6 nhiéu ding ky sdng ché vé éng nano digt khudn

Tianjin University (Truong Pai hoc Cong nghé Tianjin cua Trung Quéc): 16 SC.

Shanghai Jiao Tong University (Truong Dai hoc Shanghai Jiao Tong, gan
Thuong Hai, Trung Quoc): 14 SC.

Zhejiang University (Truong Pai hoc Quéc Gia Zhejiang, Trung Qudc): 12 SC.
Wuhan University (Trudng Pai hoc Wuhan, Trung Quéc): 8 SC.

Kyungsung University Industry Cooperation Foundation (Truong Dai hoc Hop
tac cong nghé Kyungsung, ¢ Busan, Han Quoc): 8 SC.

Fudan University (Truong Pai hoc Fudan & Thuong Hai, Trung Quéc): 7 SC.
Tsinghua University (Truong DPai hoc Tsinghua caa Trung Quéc): 6 SC.

Zhongshan University (Truong Pai hoc Trung Son, duoc thanh lap 1924 tai
Trung Quoc): 5 SC.

~ Donghua University (Truong Dai hoc cong lap Donghua ¢ Thuong Hai, Trung
Quoc): 5 SC.

-23-



Inst. Of Chemistry, Chinese Acacdemy Of Sciences (Vién hoa hoc — Vién Hép
Ié[n khoa hoc Trung Quoc, dugc thanh 1ap 1956, la 1 vién nghién ciru da nganh, noi
tieng thé giai vai chuyén nganh héa hoc): 5 SC.

3. Nhan xét vé& xu hwéng nghién ciu cong nghé nano va mét sé &ng dung caa
nano trén co sé sang ché quoc té

e Theo cac s6 lidu sang ché da trinh bay, Trung Qudc (CN) 1a nuéc dan dau vé
sang ché sur dung cdng nghé nano, ddy 1a cong nghé méi nhung can ké thura tir cac
nghién ctru co ban nen tang, nhu vat 1y - héa hoc ... va gn lién vai cac tien bo cua
cong ngh¢ - thiét bi - vat licu. . .. Trung Qudc 1a nudc ¢ thé manh vé tai nguyén, dong
thoi rat linh hoat trong ap dung chuyen giao céc thanh tuu khoa hoc, do do Trung Quéc
thanh cdng trong san xuat dng nano cacbon, nano diét khuan, vat liéu trong céng nghé
nano....

e Han Quéc la nude ding thir 2 vé cdng nghé nano va tap trung nhiéu sang ché
trong linh vuc dién nhu: san xuat pin mat troi, san xuat dén va cac linh kién dién tur stir
dung Led.

I1l.  NGHIEN CUU CHE TAO LED PHAT ANH SANG TRANG TREN THE
GIOI
1. Tinh hinh cdng nghiép Led trén thé gigi

1.1. Lich sir ra doi caa Led

Vao cudi nhitng nam 60, dau nhing nam 70, hop chat nitride cua cdc nguyén to
nhom III dugc nghién cau rat nhiéu vi viing cdm cuaa chidng rat rong, theo ly thuyet céd
thé dung dé ché tao cac chat phat sang trong vung nhin thay [1]. Nhung cudi clng
cling duirng viéc nghién ciru, mot mit vi chat luong tinh thé caa cac 1op GaN qua kém,
mat khéc vi céc 16p bén dan loai p ¢ dién tro qué 16n. Bidu nay 1am cho viéc ché tao
cac diode phat sang (LED - Light Emitting Diode) va cac diode laser tré nén khong
thé. Nam 1989, H. Amano et al. da ghi nhan rang su chiéu xa cac Ié6p GaN pha tap Mg
bai mot chum electrons 1am cho chdng tré nén dan dién (ban dan loai p). Cac nha
nghién ctru da tao ra tiep xtc p-n dau tién. Sau do, cong viée dugc tiep tuc nghién ciu
boi S.Nakamura — cong ty Nichia (Nhat)- 6ng da dat nén mdng dau tién cho viéc tao ra
LED xanh bang cach chén cac giéng luong tir (Ga,In)N/GaN vao ving hoat tinh
(active zone) nim 1993 va vao nim 1997 bong LED ndy mdi dugc ché tao thuc
nghiém. LED phéat sdng & buéc song 400 nm va cd thoi gian song 1a 10.000 gio khi
lam viéc lién tuc & nhiét d6 méi truong. Ké tir d6, cac hop chat nitride cua cac nguyén
t6 nhom III ngay cang duoc quan tdm nghién ctu vi kha ning tng dung rong rai cua
chung trong nganh quang dién tu. Ngay nay, dua vao nguyén ly giéng luong tir ngu0’|
ta cO thé ché tao cac LED xanh dwong va xanh 14 cay (blue, green); cac mau nay bd
sung cho nhém LED d4, vang, vang luc di cé trude dé dé san xuat cac bién quang céo,
cac man hinh hién thi béng LED. Mot diém tha vi nira 12 kha nang ché tao LED anh
sang trang (goi tat 1a LED trang). Loai LED trang nay duoc ché tao dau tién boi cong
ty Nichia vao nim 1993, don gian bang cach pha mot chat phét pho (phosphor YAG:
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Yttrium Aluminium Garnet) phat sang trong viing mau vang lén mot LED xanh. Anh
sang két hop do su két hop budc séng gitta mau xanh cua LED va mau vang cia YAG
tao ra anh sang tring.

1.2. Tiém niing &ng dung caa Led

LED tring duoc guan tam nghién ctu ngay cang nhiéu vé khia canh thay thé cho
cac phu’orng tién chiéu sang truyén théng nhu dén day toc, dén huynh quang, den Neon,
. Loi ich cua viéc st dung LED phét anh sang tring 1a vi chdng tiéu thu it dién
néng tiét kiém nang luong tiéu thu tir 70 dén 80% so véi loai dén thong thudng, hiéu
ndng phat sang tot; tudi tho cao (50.000 gio sir dung, néu mdi ngay thap 10 gio thi 23
ndm sau md&i phai thay bong) gap 50 lan so véi bong dén 60W thong thuong nén giam
duoc chi phi bao tri, tiét kiém duoc khong gian va uyén chuyén trong thiét ké nho vao
kich thudc ngay cang nhé gon; nhiét nang sinh ra trong qua trinh hoat dong khong
dang ké; hoat dong tét trong diéu kién nhiét do thap; str dung dong dién mot chiéu véi
hiéu dién thé nho; khong gay 6 nhiém moéi truong vi khdng sinh ra tia cuc tim, khéng
c6 thiy ngan ... Hiéu ning phat sang cua LED phat anh sang tring ngay nay ¢ muac 6n
dinh vao khoang trén 100Im/W [2] & dong dién hoat dong 350mA, cac doanh nghiép
mong mudn dat dugc hiéu nang 150lm/W vao nam 2012 [3] va trén 200lm/W vao nim
2020 [4]. Tuy nhién, theo bao cao cua cac nha nghién cuu thudc tap doan CREE (Hoa
Ky) trén bao LEDs Magazine ngay 4 thang 2 nam 2010, ho da pha v& ngudng
200lm/W va da tao ra LED phat anh sang trang o quy mO phong thi nghiém c6 hi¢u
nang 208 Im/W. Pay 1a mot budc tién dang kinh ngac va néu co thé san xuat & quy mo
cong nghiép thi viéc thay thé cac phuong tién chiéu sang truyén thong bang LED sé&
khong con la chuyén xa voi nira.

That vay, véi nhitng uu diém vira ké den LED dang dimg trudc mot tuong lai cuc
Ky tuoi sang. Va tuong lai d6 dang dén gan hon khi cac c¢ong ty chiéu sang cong cong
trén thé gioi lién tuc tan duong nhiing loi ich caa dén LED. Con cac ca nhan va doanh
nghiép thi ra nhau d6i sang dung dén LED vira dé bao vé moi truong, vira dé tiét giam
chi phi. Nam 2007, cay Noel tai trung tam Rockefeller ¢ New York (M) ruc r& véi
anh dén LED. Thanh phé nay dén nam 2008 v6i man truot tu trén cao xubng dat cua
“Qua tao Kim cuong” duoc trang tri gan 10.000 bong dén LED. Walt Disney World —
cong vién cha dé Ién nhat thé gisi ¢ Florida - xai trén 200.000 dén LED dé thap sang
cho 1au dai ctia nang Lo Lem Cinderella, qua d6 tiét kiém hang ngan USD tién dién
mdi nam. Con & Pittsburgh (bang Pennsylvania - M), cach day khong 1au mot 1y vién
hoi dong thanh phé dé xuét thay 40.000 dén duong bang dén LED dé tiét kiém chi phi.
Vién Tiéu chuan va Céng nghé qudc gia My (NIST) cho rang dén LED tiét kiém dién
gap 2 lan dén huynh quang tiét kiém dién (con goi 13 dén compact). Con theo gido su
E.Fred Schubert & Vién Bach khoa Rensselaer (M§), dén LED c6 thé tiét kiém dién
gap 6 1an so véi dén compact. Schubert dy b4o viéc sir dung rong rai dén LED trong 10
nam téi s& gilp My tiét kiém trén 1.000 ti USD chi phi ning luong, dong thoi giam
dang ké luong khi thai carbon dioxide (CO2) - “thu pham” chinh gay hiéu (ng nha
Kinh [5].
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Theo Strategies Unlimited (USA) thi truong LED ¢6 d ghiéu sang cao tang tur 5,6
ty USD trong ndm 2009 dén 10,8 ty USD trong ndm 2010, toc d¢ tang truong 93%, va
du doan s€ dat den 18,9 ty USD vao nam 2015.

1% b

@ Japan

B Korea

O US/Europe
@ Taiwan

B China

28%

Hinh 32: Thi truwong LED ndam 2010 theo viing- theo www.ledsmagazine.com

2. Tinh hinh cac sang ché Led da diing ky trén the giéi
2.1. Lich sir cac sang che ve Led

Niam 1907, H.J Round 1an dau tién phat hién hién tuong dién phét quang trong tinh
thé SiC va ong da viét mot bai bao gui tap chi Electrical World Magazine vao thang 2
nam 1907. Oleg Vladimirovich Losev - thuc Lién bang X6 Viét da ché tao dugc LED
dau tién vao nam 1920. Két qua nghién ctru nay dugc ding trong cac tap chi khoa hoc
cua Puc, Nga va Anh nhung lac d6 tinh kha thi va lgi ich cua viéc st dung LED con
chua thé hién rd. Nhiéu nghién ctru duoc tiép tuc tién hanh sau d6 nhung mai dén nam
1961, bang sang ché dau tién vé LED méi dugc trao cho Bob Biard va Gary Pittman vi
da c6 cong ché tao ra LED hong ngoai dau tién tur vat liéu GaAs.

Trong nhiing nam sau do, LED véi cac budc song trong vung kha Kién (do, vang,
xanh duong...) dan dan xuat hién. Ban dau cong suat cia LED rat yéu, chi c6 thé dung
lam dén tin hiéu trong bang dién, board mach, trang tri, tuy nhién theo sy tién bo cua
cong nghé, cbng suat quang ciing ting dan, bat dau c6 kha nang (ng dung dé chiéu
sang.

Ngdy 17 thang 1 ndm 1970, Phong Thi nghiém Bell Labs duogc cap bang sang ché
s6 3691482 [6] vé tao ra anh sang trang tir viéc chiéu chim laser 1én mot tam man
duoc pht phosphor. Ngay 25 thang 10 ndm 1991, Nichia ndp don xin cap bang sang
ché Kokei 5-152609 [7], trong d6 md ta cong nghé tao LED trang bang cach thém vao
nap epoxy mot chat phat quang.

Cong ty Cree ndp don vao ngdy 26 thang 3 ndm 1996 va dugc cap bing sang ché sb
6.600.175 vao ngay 29 thang 7 nam 2003 bang nay cling m6 ta cong ngh¢ ché tao LED
trang tir mot dén LED va sir dung phosphor dé chuyén d6i budc song. Tuy nhién, trong
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diéu 1 cua biang sang ché lai ni ngudn sang caa LED ban dau 14 nim ngoai ving kha
kien va trong bang sang che khéng nai ro loai loai bot Ia phosphor trong garnet.

Hang Agilent nop don ngay 17 thang 4 nam 1997 va dwoc cap bang ngay 8 thang
12 nam 1998. Trong bang md ta c6 néu cu thé vé cach su dung bot phosphor nhu thé
nao va con néu mot sb loai bot phosphor ¢ thé dugc sir dung. Ngay 26 thang 10 nam
2004, Hang Toyoda Gosei ciing v6i hing Tridonic dugc cap bang s 6.809.347 cho
cdng nghé ché tao LED tring, md ta mot LED xanh dwong hoic UV, bot 1a Eu
phosphor pha tap trong nén mét loai mudi orthorsilicat caa kim loai kiém thd.

Ngay 29 thang 8 nam 2000, cong ty Osram ndp don xin cip bang sang ché sé
6.245.259 va bang duoc cap vao ngay 12 thang 6 nam 2001. Trong bang sang ché nay,
cong nghé duoc mo ta la st dung mot LED xanh luc, xanh duong hoac UV va loai bot
str dung 1a garnet pha tap cerium hoac terbium. Bang sang ché co néu 1o kich thudc
trung binh cua hat bét phai bé hon 5 pm.

2.2. Céc cong nghé ché tao Led phat anh sang tring va cac sang ché da ding

ky

2.2.1. Che tao Led phat anh sang trang tir chip Led phat xanh dwong phu phot

pho vang

Phuong phép phu chat huynh quang dé tao ra bong LED mau tring tir chip LED
phat birc xa mau xanh duong (budc séng 430 — 470 nm) dugc wa chudng vi nguyén ly
va quy trinh thuc nghiém don gian hon va an toan cho ngudi s dung vi khong co tia
UV. Trong d6 chat huynh quang bao gom vat li¢u nén va nguyén to phat huynh quang.
Vat liéu nén pho bién la garnets, co cong thuc hoa hoc Y3Als0,.

Cuwong do
twong doi

B > 2] 1
QIOIOIO i
0.8

A E A E AR 0.6:-

04 -

Pinh phéd huynh phat
il ¢ quang caa chip phat
! xanh dwong

binh phé huynh
o2k quang cia phét pho

00 i . P —

300 400 500 600 700 800

Substrate

Bwéc song (nm)
Hinh 33: (@) Co' ché tao LED tring bang cach pha phét pho phat hupnh quang vang Ién
chip LED xanh dwong; (b) Quang phé ciia LED anh sang tring theo co ché ¢ hinh (a)

Trong s6 cac garnets thi vat liu vo co Yttrium Aluminum Garnet (YAQ),
Y3Als0;,, thuong goi la photpho YAG la vt liéu s dung pho bién nhat. Nguyén t6
hoat h6a quang 1a cac nguyén t6 dat hiém, oxit dat hiém hoic céc hop chat dat hiém.
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YAG duoc hoat héa bang cerium c6 héa tri ba (Ce**:YAG) bi kich thich bai bic xa
mau xanh duong cua chip LED sé& phat ra 4nh sang mau vang cé pho rat rong. Su két
hop giita anh sang xanh duong cua chip LED va mau vang cua Ce**:YAG tao ra &4nh
sdng mau tring [18]. Céc tinh chét quang cua bong LED phat &nh séng tring dugc ché
tao béng phuong phap phu phét pho phu thudc chu yéu vao chip LED, ban chat vat
liu phét pho st dung, d6 day, nong d6 [19, 21], vi tri caa 16p phdtpho va dang hinh
hoc ctua bé mit dong nap [19].

M@t s6 sang ché da ding ky:

£ Sangché 1:
— M4 sb cong bd: US005998925A
— Ngay cong bd: 07/12/1999

—~ Tén sang ché: Light emitting device having a nitride compound
semiconductor and a phosphor containing a garnet fluorescent material

— Tac gia: Yoshinori Shimizu, Naka-gun, Kensho Sakano, Anan; Yasunobu
Noguchi, Naka-gun; Toshio Moriguchi, Anan

— Ban quyén thudc vé: Nichia Kagaku Kogyo Kabushiki Kaisha, Tokushima,
Nhat Ban

N@i dung sang ché:

‘Sang ché nay mo ta cong nghé ché tao LED c6 tudi tho 16n (cudng do sang, hiéu
suat phat sang, mau sac suy giam rat it sau thoi gian dai hoat dong ¢ cuong do sang
cao).

Bong LED mé ta trong sang ché nay duoc ché tao nhu sau:
e Ché tgo chip LED:

Chip LED duoc ché tao bing phwong phap MOCVD, véi cac khi phan ung la
trimethyl gallium (TMG), trimethyl indium (TMI), nito va khi pha tap. Phan trng xay
ra trén dé sapphire dé hinh thanh cac 16p ban dan GaN. Lép GaN loai n dugc hinh
thanh khi sir dung khi pha tap la SiH, 16p GaN loai p hinh thanh khi st dung khi bis-
cyclopentadienyl magnesium (Cp,Mg). Chip LED bao gém mét 1ép tiép xdc GaN loai
n, mot 16p cladding AlGaN loai p, mot 16p tiép xic GaN loai p; giira 1op 16p tiép xtc
GaN loai n va lop cladding AlGaN loai p 1a mét 16p hoat tinh InGaN khong pha tap co
d6 day 3 nm. Giira nhitng 16p néu trén va dé sapphire 1a mot 16p dém GaN duoc phu &
nhiét do thap 400°C. Sau khi khic (dn mon) cau tric LED wafer xudng dén 16p GaN
loai n, sau d6 phi dién cuc p va n bang phan xa. Tiép d6 LED wafer sau d6 dugc cat
(dicing) thanh cac chip LED riéng I¢.

Chip LED sau khi ché tao c6 thé phat sang voi dinh phd ¢ 450 nm (xanh duong)
véi d6 ban rong (FWHM) la 30 nm.



e Ché tgo bong LED gom nhitng buéc sau:

Dan chip LED vao day coc phan xa (cup) bang thép c6 ma bac bang keo epoxy.
Sau d6 cac déy dién cyc dugc han tr dién cuc n va p cua chip LED den khung dan
dién (lead frame) bang soi vang c6 duong kinh 1a 30 [J m.

Phu I6p. phdt pho I8n bé mat cua chip LED. Tac dung cua l6p phot pho nay la hap
thu mot phan anh sang xanh dwong tir chip LED phét ra va chuyén di thanh &nh séng
mau vang, anh sang nay két hop véi anh sang xanh duong khong duoc hap thu cua
chip LED sg& tao ra nh sang trang. Lép phdt pho dwoc chuan bi theo quy trinh sau:
hoa tan cac nguyén t6 dat hiém Y, Gd va Ce vao axit, va cho ngung tu dung dich nay
bang axit oxalic. Sau phan tmg ngung tu thu dugc san pham 1a mot loai oxit, dem tron
loai oxit nay véi nhom oxit va sau d6 véi NH,F, sau d6 dem nung hon hop nay ¢
1400°C trong khong khi véi thoi gian 12 3 gio. Hon hop sau khi nung duoc dem
nghién bi trong nudc sau d6 rira sach, tach chiét, siy khd va sang loc. Phét pho thu
dugc theo quy trinh néu trén c6 cdng thic 1a (Y1.pqGdpCeqSMy)s(Al1.sGas)sO12, trong
do 0<p=0,3; 0,003<q<0,2; 0,0003<r<0,08 va O<s<l. Bot phdt pho nay thuc chat la
YAG:Ce véi mot so nguyén té6 nhu Gd, Sm, Ga duoc thém vao nhu 1a chat pha tap
phu thém hoac thay thé mot phan Y va Al. Trong bot nay Ce la nguyén t6 chinh dong
vai trd phat huynh quang, con cac nguyén to khéac chi dong vai tro chat nén, ma khi
duoc thay doi ti 1é s& gitp thu dugc bot huynh quang voi cac pham chat khac nhau
nhu d6 bén, d6 on dinh vé mau siac khi LED hoat dong ¢ nhiét ¢o cao va thoi gian dai,
hodc d6 bén véi thoi tiét, 6 am twong d6i trong moi trudng sir dung.

Tron bot huynh quang chuan bi nhu cach lam trén véi keo epoxy resin theo ti 1¢
80:100 ve khoi lugng, sau d6 nho hon hop nay 1én trén bé mat chip LED, tiep theo gia
nhiét & 130°C trong 1 gio, s& hinh thanh mot 16p mang phét pho véi d6 day 120 [ m.

Do bong LED:

Cubi cung, dat khung dan dién vao khudn LED (mold) va tién hanh d6 epoxy resin
trong sudt vao khuon, sau d6 dem nung ¢ 150°C trong 5 gid. Muc dich 1a tao hinh
dang cua bong LED, ngoai ra con bao vé chip LED khoi ngoai lyc, d6 am va bui tur
bén ngoai, tang d6 choi cua LED.

Két qud ddnh gid ché tao:

LED st dung phét pho véi cong thic (Yo sGdy2)sAlsO:Ce vai ti 16 chat phét
huynh quang Ce 1a 0,03 cho &nh sang trang véi toa do mau la x = 0,302 va 'y = 0,28;
nhiét 6 mau 1a 8080K va chi s6 CRI 14 87,5; hiéu suét phat sang 13 9,51 Im/W. B0 thi
Vvé su suy giam cudng d6 sang cua LED khi hoat dong ¢ 20 mA, nhiét d6 méi truong
25°C (Hinh 34a) va 20 mA, nhiét d6 méi trudng 60°C va dé 4m twong d6i 90% (Hinh
34b).
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Hinh 34: Cuwong dp sing ciia LED theo thoi gian ¢ 1=20 mA, Ta=25°C (a)
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LED s dyng phét pho véi cong thirc (Yo,Gdgs)sAlsO1,:Ce cho anh sang tring
Vi toa dd mau 1a x = 0,45 va y = 0,42. Phd huynh quang cua bot phot pho, pho phét
quang cua chip LED va pho phat quang ciia LED trang nay dugc hién thi nhu trong
Hinh 35.
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So véi LED dugc ché tao bang bot phét pho (Yo,6Gdo2)sAls01,:Ce thi LED nay
c6 d6 sang thap hon 40%, nhung do bén véi thoi tiét cao hon.
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Hinh 36: Céu tao ciia bong LED trong sing ché nay

#+ Sang ché 2:

— M4 sé cong bé: US 7591963 B2
— Ngay cong bé sang ché: 22/9/2009
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— Tén sang ché: White Light Emitting Device

— Théc gia: Shi-surk Kim, Incheon (KR); Duk-young Jeon, Daejeon (KR); Ho-
seong Jang, Incheon (KR).

— Ban quyén thudc vé: CMS Technology Inc, Han Quéc

Néi dung sang ché:

Sang ché nay mo ta cdng nghé ché tao LED trang bao gdm mot chip LED xanh
duong phat quang & budc song 465 nm va bot huynh quang phat mau vang vai cong
thic ThAG:Ce.

Céc cong doan ché tao bot phét pho TbAG:Ce nhu sau:

Tu céc oxit Tb,O7, Al,O5 va CeO,, Fe,05 tron véi nhau thanh mot hdn hop sau do
U trong 16 dién ¢ nhiét do tir 1400-1600°C trong 4 gid. Néu nhiét 6 u dudi 1400°C,
cac don tinh thé chua dugc hinh thanh hoan toan va van con mot sb tac chat van chua
phan ung hét. Néu nhiét do trén 1600°C, cac hat vai hinh dang ngau nhién lai hinh
thanh, 1am giam d6 sang sau nay cta LED. Dé ting cudng do don tinh thé cua bot
phdt pho thu duoc ngay ca khi u ¢ nhiét d6 thap, cé thé dwa vao trong 16 dién cac hop
chét fluoride (barium fluoride, ammonium fluoride, sodium fluoride, alumina fluoride)
v6i ti 18 8 % khoi luong so vai bot phét pho, sau khi u thu dugc bot véi cong thic
(Tb1xCex)s(Al1yFey)sO1z , trong d6 0,01 < x < 0,4 va 0,01 <y < 0,02. Bot phdt pho
dem nghién bi trong chan khéng hoic trong nude dé thu dugc bot phét pho co duong
kinh hat 0,5-20 [ m. Bt nay vai ti 18 1- 40% khdi luong duoc tron véi epoxy resin,
sau d6 nho 1én bé mit cua chip LED xanh, dem u & nhiét d6 130 — 200°C va thu duoc
LED trang.

LED trang thu duoc c6 toa d6 mau x = 0,31; y = 0,29 va hiéu suat phat quang 1a
1,779 Im/W.

2.2.2. ,Ché' tao Led phat 4nh sang trang tir chip Led phat xanh dwong phii 2
loai phot pho dé va xanh la cay

00 as0 00 650 60O 650 oo 750 800 M50

Hinh 37. Quang phé ciia LED duwgc ché tao theo phwong phdp nay (a) va co ché tao LED
tring bang cdch phii phot pho phdt huynh quang dé va bot phosphor xanh ld cdy (b)
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Khi sir dung den nén tr LED két hop cac mau: do, xanh 14 cay va dén LED mau
xanh thi chi phi san xuat van con cao, cac chuyén gia trong nganh cong nghiép LED da
nghién cau ket hop cua den LED mau xanh véi phot pho do va mau xanh Ia cay cho
TV st dung anh sang nen. Bén ndm 2009 cong ngh¢ nay duoc st dung tré nén pho
bieén cho TV.

M@t s6 sang ché da diing ky:
£ Sang ché 1:

- M4 sb cong bd : US2008/0164806A1

- Ngay cong bd 10/07/2008

- Tén sang ché: Triple wavelength white light LED with high color saturation

- Tac gia: Hsing Chen, Kukou Township (TW)

N@i dung sang ché:

Sang ché nay mo ta cong nghé ché tao LED trang ba budc song véi do bdo hoa mau
cao, bao gom cac thanh phan sau: mot chip LED mau xanh (c6 budc séng 450 nm ~
460 nm); mot loai bot phdt pho phéat huynh quang do (red phosphor), ¢6 cong thic
CaAlSisN;:Eu va mot loai bot phbt pho phat huynh quang xanh 14 (green phosphor), c6
cong thuce (Srg 15Bag g5)SiO4:EU .

Phuong phap ché tao LED phat anh sang tring theo nhiing buéc sau:

= Buoc 1: HOn hop phét pho dwoc tron tir bot phdt pho xanh 14
(Srp,15Bag g5)SiO4:Eu (co bude song 520 nm, d§ ban rong 60nm) va bot phot
pho do CaAlSizNs:Eu (c6 budce song 630 nm, do ban rong 60 nm) theo ti I€ 2:8.

= Budc 2: Pha tron 15% ~ 20% hdn hop phdt pho ¢ budc 1 véi 85% ~ 80% silicon
de tao thanh hon hop silicon.

= Budc 3: Phu chip LED xanh duwong véi hdn hop silicon ¢ budc 2 bang phuong
phéap dinh lugng hoac phuong phap phu 16p. Sau d6, LED dugc xur ly nhiét.

1.4
42 F o Emission
Excitation Ex455nm
S 10 F
Lo,
w
L=
£ 06 |
=
0.4
0.2
0.0 2t i 'Y i —

350 400 450 500 550 600 650 700 750 800
Wavelength [nm])

Hinh 38: Phé kich thich va phdt xa ciia phot pho dé
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Hinh 39: Phé kich thich va phdt xa ciia photpho xanh ld

Anh séng cua chip xanh dwong phat ra kich thich 16p phbt pho xanh 14 (green
phosphor) va phét pho d6 (red phosphor) dé tao ra anh sang xanh 14 va anh sang do.
Anh sang xanh 14 va anh sang do nay két hop véi anh sang xanh dwong cua chip LED
tao thanh &nh sang tring hoi xanh c6 d6 bdo hoa mau cao cho man hinh tinh thé long
(LCD). Anh séng trang nay c6 toa do x = 0,25 ~ 0,30, y = 0,25 ~ 0,30 trong bang toa
do mau.
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Hinh 40: Phé ciia dnh sing tring ba bwéc song

4+ Sang ché 2:
— M4 sb cong bd: US007608994B2
— Ngay cong b sang ché: 27/10/2009
— Tén sang ché: White light emitting device
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— Tac gia: Bum Joon Kim, Tae Geun Kim and Young Chun Shin.

— Ban quyén thuoc ve: Samsung Electro-Mechanics Co. Ltd., Gyunggi-Do, Han
Quoc.

Néi dung sang ché:

Sang ché nay mo ta cong nghé ché tao LED tring dua trén sy két hop gitta mot chip
LED xanh duong va mot I6p mang mong EuSiO phat huynh quang xanh luc + do, hoac
mot chip LED phét ra bac xa UV va I6p mang mong EuSiO phat huynh quang mau
trang (tr xanh duong dén do).

e Ché tao mang maéng: mang mong phat huynh quang c6 cong thic Eu,Si,O;, voi
0<x,y,z<6 dugc ché tao bang cach phun xa bia Eu,O; va Si. Sau khi di pha mang,
mang dugc u nhiét, & cac nhi¢t do khac nhau va trong cac loai khi khac nhu O, hoac
H, dinh pho phat huynh quang cua mang sé thay do6i (xem Hinh 41). Neu utrong N, &
1100°C, phé s& la mau tring (trai rong tir xanh duong dén do; néu u trong N, &
1000°C, dinh phd s& 1a 570 nm (mau vang); néu a trong N, & 900°C dinh phd s& & ving
xanh duong.
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Hinh 41: Phé phdt quang ciia mang mong EuSiO

e Cau triic cua LED trang: sang ché nay md ta cong nghé ché tao LED trang voi
cac kiéu cau truc.

Chip LED xanh dwong va mang mong EuSiO xanh luc + do, phat sang thuan (Hinh
42a): 16p hoat tinh GaN 103 phat ra anh sang xanh duong (blue: B), mot phan anh
sang ndy di qua 16p p 104 phia trén va thoat ra ngoai. Phan anh sang xanh di xudng
dué6i qua 16p n 102 va dé 101 s& di vao mang mong EuSiO 107 va duoc hap thu, kich
thich 16p mang ndy phat huynh quang trai tir xanh luc dén d6 (R+G). Phia dudi 16p
EuSiO 107 1a mot 16p mang mong kim loai vai d phan xa cao, phan xa toan bo anh
sang R+G nay nguoc 1én phia trén va di ra ngoai. Mau tring cia LED duogc tao ra nhd
su két hop gitta anh sang xanh duong ciia 16p hoat tinh GaN va anh sang do + xanh 13
ciia mang EuSiO.

-35-



A i
104~ et K —<—<—
! 103K e - s ) ( L

| ) /7 / A \ {
1021 {{ ¢ ; {
gl .\ . === —

; e.‘.:". i-‘ ,iv V< Ty i . S, e " S

| _— ) |

| ww

| ~ /, . 45 B o4 b‘,_i

(a) (b)

Hinh 42: Chip B + EuSiO RG thudn (a) va nguoc (b)

Chip LED xanh duong va mang mong EuSiO xanh luc + do, phat sdng nguoc (flip
chip) (Hinh 42b): tuong tu cu tric mé ta trong a) nhung chip LED duoc dit nguoc
lai, phat sang 1én phia tim sapphire. Phia dudi 16p EuSiO 107 1a mot 16p mang mong
kim loai v&1 d§ phan xa cao, phan xa toan bo anh sdng R+G nay nguoc 1én phia trén va
di ra ngoai.

Chip LED UV va mang mong EuSiO phat huynh quang trang: tring tao ra bang anh
sdng xanh duong + xanh luc + d6 ctia mang moéng EuSiO, phat sdng 1é€n phia dién cuc
p (Hinh 43): 16p hoat tinh GaN 103 phat ra bire xa UV khong kha kién di lén qua 16p
16p n 102 va dé 101 sé& di vao mang mong EuSiO 307 va duoc hap thy, kich thich 16p
mang nay phat ra anh sang trai tir xanh duong dén do6 (R+G+B). Mau trang ctia LED
duoc tao ra hoan toan bang chum sang tir mang mong EuSiO. Véi chip LED UV, LED
nay khong co cAu tric thuan, vi anh sang UV rt ¢6 hai cho con nguoi.
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Hinh 43: Chip UV + EuSiO RGB nguwoc
Uu diém ctia phuong phap ché tao LED trang nay la khong can khau déng nip

epoxy resin, do d6 giam gia thanh va thoi gian ché tao, LED c6 kich thudc siéu nho, va
chat lrong mau sac cua tat ca LED san xuat trén cung wafer c6 d6 dong deu rat cao.
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£ Sang ché 3:

- Mé sb cong bd : US2010/0177534A1
- Ngay cong bd: 15/07/2010

- Tén sang ché: Backlight panel employing white light emitting diode having red
phosphor and green phosphor

- Tac gia: Seung Ryeol Ryu, Seok Jin Kang
- Ban quyén thudc vé: SEOUL SEMICONDUCTOR CO., LTD

Noi dung sang ché:

Sang che nay md ta cdng nghé ché tao man hinh st dung anh sang nén (backlight)
tor mot LED trang, bao gom mot chip LED xanh dwong dwgc phu bt phot pho phat
huynh quang d6 va bot phot pho phat huynh quang xanh 1.

Cong thirc bot phét pho do: phét pho do 1a mudi sunfide kim loai kiém thd véi cong
thuc:

A _ Eu GeS,

Trong do:

A 1a mét trong céc chat Ca hodc Sr.
Z=X+2 ,
x nam trong khodng ter 2 den 5

% nam trong khodng tir 0.0005 dén 0.02.

Phét pho xanh 14 1a hop chét thiogallate. C6 cong thuc:
VAL
(Ai—x—y Eux (M O.SM O.S)y) B284

Trong do:
A la mét trong céc chat Ba, Sr, Ca.
B 1a mét trong céac chdt Al, Ga, In.
M., la mét trong cac chat Li, Na, K.
M la mét trong cac chat Sc, Y, Lu, Gd, La.
x nam trong khodng ter 0.01 dén 0.1.
y nam trong khodng tir 0.2 dén 0.8.
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Cac phwong phap ché tao dén nén cho man hinh LCD tir LED tring :

e LED triang dugc tao thanh tir chip LED xanh dwong duoc phi bot phdt pho do
va phét pho xanh. LED tring nay duoc dit trén board mach. Anh sang nén tir LED
phat ra tir thanh bén cia man hinh duoc tim dan quang (tAim dan sang) doi hudng
vubng goc tir hudng chiéu vao song song thanh chiéu thiang 1én phia trén. Mot man
khuéch tan anh sang dat phia trén tim din quang dé khuéch dai 4nh sang tir tim dén
quang.

T™~37

™35

29 — 133
9 ™31

5

7 : 25
2 3w
21 Board mach m: 31. Mang khuech tan anh sang;
23w Leds: 33.Lép ting cvong 4o sang .
EF.Tﬁ_‘ﬁn 1}!}5111 xa: 35 Lép ting cwonge cap doi do sang;
27. Tam dan simg. 37.Man hinh LCD

29 Mian chin sang:
Hinh 44: Minh hoa béng diéu khién dén nén

e LED triang dugc tao thanh tir chip LED xanh dwong duoc phu bot phdt pho do
va phét pho xanh. LED trang nay duoc dat trén board mach. Khoang cach giita cach
LED duogc sap xép theo quy luat vai mot cu ly xac dinh. Mang khuéch tan anh sang
duoc ngin cach véi nhitng LED trang phia dudi qua 16p khong khi. Tam phan quang
duoc phua 16p phan quang dit phia dudi LED trang dé phan xa anh sang 1én phia trén.
Lop mang tang cuong do sang (BEF) va mang ghép tang cuong do sang (DBEF) 0 tac
dung ting cuong anh séang tir mang khuéch tan.

\ h67
| h-65
— - ~53
| = 51
—~—-60a
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51.Board mach 61.Mang khuéch tan anh sang
53.LED trang 63.Brightness enhancement film
55.Tam phan quang  65.Dual Brightness enhancement film
55a.Lop phan quang  67.Man hinh LCD
60a.Lop khong khi

Hinh 45: Minh hoa béing diéu khién dén nén

2.23. Ché tao Led phét anh sang tring tir chip Led phét tia tir ngoai (UV)
phu 3 loai phot pho dé, xanh 14 ciy va xanh dwong

UV LED

. “ombine
Spectrum Combined

Spectrum

Phosphor
I

Emission

L<
310 370 525 360 630 (nm}

Hinh 46: Phé kich thich phdt ra tir LED phdt tir ngoai va pho phdt xa RGB phét pho

4 Sang ché:
- Mé sb cong bd: US 7659548 B2
- Ngay cong bd: 09/02/2010

- Tén sang ché: White light emitting diode and method of manufacturing the
same

- Téc gia: Hideaki Wakamatsu, Hachioji; Hiroyuki Nabeta, Hachioji

- Ban quyén thudc vé: Konica Minolta Holdings, Inc., Tokyo
Néi dung sang ché:

Séng ché ndy md ta cong nghé ché tao LED trang gom mot chip LED UV va ba bot
phot pho phat huynh quang mau do, xanh 14 va xanh duong.

- Céng doan gdan chip LED Ién dé va phi mang phot pho:

Chip LED UV 24 dugc dao nguoc va ndi dién cuc trén dé 22 (flip chip bonding -

Hinh 27). Sau d6 d¢ 22 gan 1én dé 9 trong buong 7.



Hinh 47: LED UV dwgc gin lén dé

Phét pho d6, xanh 14 va xanh duong c6 cong thuc lan luot 13
3.5Mg0.0.5MgF,.Ge0,, ZnGe,0,:Eu va CaSrS:Bi.

Lép phét pho [én chip LED UV bang phuong phap lang dong tir sol khi (aerosol
deposition process). Pau tién phdt pho dugc dua vao trong binh phun 4 (yéu cau kich
thude cua hat phét pho 12 0,1 — 2 [ m. Kich thuwyc hat dugc kiém soat biang may do
kich thuéc hat MICRO TRAC ERA. Khi mang N, tir binh &p suat cao 1 di qua ong 2
va van 3 dé vao binh phun 4. Cac hat phét pho trong binh 4 chuyén thanh sol khi nho
qua trinh rung dong khi khudy va dugc khi N, mang qua van 5 va 6ng 6 dé vao kim
phun 8 trong buong 7 phun 1én chip LED dit trén dé 10, bd g4 9 c6 kha nang diéu
chinh toa d6 XYZ6 cua dé 10. Cac hat phét pho o dang sol khi nho dugc gia téc boi
khi mang N, s& dén va dap vao bé mit cua chip LED va tao thanh 16p mang phét pho
trén chip LED UV. Mt sau cua dé 10 duoc tiép xGc véi phan tir 1am lanh Peltier nham
diéu khién nhiét @6 cua chip LED trong qué trinh pha phét pho.

Sau d6 mot I6p oxit trong sudt SiO, hoac Al,Oj ciing dugc phu Ién chip LED bang
phuong phap lang dong tur sol khi nham bao vé chip LED va lop phot pho.
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Hinh 48: H¢ thong ling dong tir sol khi
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LED trang c6 thé tao ra bang mot trong cac céch sau:
- Phwong phdp 1 Tao LED phét anh sang trang véi ba UV LED doc lap

Tao LED d6 (Red LED): dung phuong phap lang dong tir sol khi néu trén dé phu
phdt pho d6 1én chip LED UV InGaN phat anh sang c6 budc song dinh 380 nm trong
didu kién chan khdng 100 Pa va nhiét 6 dé 1a 20°C. Khi Nito v6i luu lugng 1a 200 m/s
khi mang dé pha d6 day mang 10 um va LED d6 da dat duoc. Tuong tu ché tao LED
xanh 14 cay va xanh duong.

Sap xép bo 3 LED doc lap trén mot cach hop 1y dé dat LED phat anh sang trang.
- Phwong phdp 2: Phbi hop ba mau tao LED phét anh sang trang

Sau khi trén trugc 3 loai phdt pho: 3.5Mg0.0.5MgF,.GeO,, ZnGe,0,Eu va
CaSrS:Bi c6 kich thudc phan bé tir 0,1-1um va kich thude trung binh 14 0,5 pm, dua
hdn hop vao binh 4 va dung phuong phap lang dong tir sol khi dé phu mang phét pho
1én chip LED UV va dat dugc LED phat anh sang trang.

- Phwong phdp 3: Phu dung dich gém 3 loai phét pho va epoxy lén chip LED UV

Tao dung dich gébm 3 loai phét pho: 3.5Mg0.0.5MgF,.GeO,, ZnGe,0,Eu va
CaSrS:Bi, keo epoxy resin va axit anhydride. Nho 50 ul dung dich phét pho trén va
keo resin vao bé mat chip LED InGaN phét budc song 380 nm, sir dung 6ng tiém bom
vao va sau d6 sy khd, sau dé phu l6p epoxy trong sudt khac o dang ban cau dé bao vé
l6p phét pho va chip LED.

Két qud ddnh gia: Cac san pham LED phat anh sang trang nhu duoc ché tao theo 3
phuong phap trén, sau d6 LED dugc cép dong 20 mA hoat dong tai nhiét do 50°C @é
xéac dinh thoi gian str dung dé quang thong cua LED chi con 50% so véi ban dau. Két
qud nhu dugc trinh bay trong Bdang 1.

Phwong phap Tuoi tho 50% (gio)
1 27,200
2 27,100
3 5,100




2.2.4. Ché tao Led phéat &nh sang trang tir 3 loai chip Led phéat anh siang d6,
xanh la cay va xanh dwong

470 523 590 630 {nm)

Hinh 49: Phé phdt quang ciia LED tring theo cdch ché tao nay

Cac bing sang ché LED phét anh sang tring dua trén sy két hop mau cua ba loai
khéc: do, xanh duong va xanh I4.

4 Sangché 1

M4 s6 cong bd : US 2007/0063647 Al

Ngay cong bd: 22/3/2007

Tén sang ché: Light emitting diode for emitting white light
Tac gia : Tai-Cherng Yu, Tu-Cheng (TW)

Ban quyeén thudc vé : HON HAI Precision Industry Co., LTD

Noi dung sang ché:

San pham LED duoc ding ky bao gdm: chip LED anh sing do, chip LED 4nh sdng
xanh 14, chip LED anh sang xanh duong va thau kinh. Anh sang toa ra tr 3 loai chip
trén s& dugc két hop trong thau kinh tao thanh anh sang trang dudi mét ngudi quan sat.
San pham LED nay c6 kha ning phat ra anh sang trang c¢d hiéu suat tét véi do sang

Cao.

Thau kinh
Green chip
Blue chip . :
IRMCNp
N\l
bién cuc
r ""-F‘-'_
Coc phan xa E—
Dé tan nhiét

Hinh 50 : Miit ciit so dé san pham LED
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Hinh 51: Mt trén ciia so' do sin phdm LED

Céac chip LED (Green, Blue, Red) ¢6 kich thudc xac dinh va c6 do I('yn,khéc nhau.
Kich thudc tuong quan gitta ching s€ quy dinh nhiét 46 mau cua LED trang. Ching
dugc sap Xxep trén de tan nhiét va lan luot cach nhau khodng cach d1, d2, d3 xac dinh.
Thau kinh c6 hinh dang va kich thudc xac dinh dugc ché tao bang nhua c6 hé so dan
nhiét cao.

+ Sang ché 2

- Mé sb cong b : US 2011/0108097 Al

- Ngay cong bd: 12/5/2011

- Tén sang ché: Single chip type white LED device

- Tac gia: Chu-Shou Yang, Taoyuan County (TW); Chia-Sing Wu, Taipei City

(TW), Wu-Ching Chou, Hsinchu City (TW); Mei-Tsao Chiang, Taoyuan county

(TW); Chi-Neng Mo, Taoyuan County (TW); Chih-Wei Luo, Hsinchu City (TW);

Liang-Kuei Huang, Taipei City (TW)

Néi dung sang ché:

LED phét anh sang trang don chip nhu Hinh 52 : Lop ban dan pha tap loai p déu
tién, cach mot 16p buffer trén do la 16p gieng luong tir ZnMnSeTe phat ra anh sang do
(I6p dém c6 vai tro tang su lién ket tinh the gitra hai 16p, ndng lwong ving cam cua I6p
dém cao hon nang lwong vung cam cua 16p ZnMnSeTe dé gitr cac hat dan nam lai bén
trong giéng luong tur, thuong la I6p ZnSe khong pha tap).

- Tiép theo 1 16p ngan céch dau tién, trén I6p ngan cach 1a 16p phét sang thir nhat,
bao gom nhiéu cham lugng tr phat ra anh sang xanh la (510-550 nm). Trén l6p ngén
cach thtr hai la I6p phéat sang tha hai, bao gom nhiéu cham Iwgng tir phat ra anh sang
xanh duong (460-500 nm).

- Trén 16p ngin cach thu ba 1a 16p ban dan thir hai pha tap loai n (ZnSe pha tap
Chlorine). Cac 16p ngan cach ciing c6 vai tro giit cac dién ti trong giéng luong tir cua
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l6p ZnMnSeTe, cham lugng ttr cua lop emitter do d6 chung duoc lam tur vat liéu c6 do
rong viing cam lén hon so Vo1 do rong vung cam cua giéng luong tir ZnMnSeTe va céc
|6p phét sang. Ngoai ra, cau tric tinh thé cta 16p ngan cach ciing phai phi hop véi cac
I6p phéat sang va 16p ZnMnSeTe. Vit liéu thuong duoc sir dung la ZnSe hoac céac vat
liéu thuoc nhom 11-V1.

- Dién cuc duoc ché tao bang vat liéu hdn hop platinum chromium.

- L&p ZnMnSeTe dugc ché tao bang cach pha tap Mn®** va Te, tao c4c muic ning
lwong trung gian trong ving cam. Céc dién tir tir ving dan d& dang chuyén xudng mic
nang lugng cua Te, va sau do tiép tuc xudng murc nang lwong caa Mn?*, cac electron tir
day s& nhay xuéng ving hda tri va sinh ra photon c6 ning luong 2eV véi budc song
620 nm (anh sang do). Tuy vay lwong Mn®* va Te chira trong 16p ZnMnSeTe rit thip
(2-7%).

Light pervious region
A

s L

Lép ban dan thir hai

7
3
L4

7
o

Blue light 22A4T L(')p ngan céch thit ba
qguantumdots 59 K] Ty
A - VY
o o_ Lop phat thir 2
Green light 18A
quantum I8A _@ @ @ @_ Lorp phét thi 1

~———|L6p ngan cach thir nhit
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Lop dém

Lop ban dan thir nhat

Substrat (ST RF S A T AT AP TA

Hinh 52: So dé cdu tgo chip
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A J
Hinh 53: So dé viing néing lwong ciia I6p ZnMnSeTe

IV. TINH HINH SAN XUAT VA UNG DUNG LED TRONG NUOC
1. Quy trinh co ban ché tao bong Led
Quy trinh ché tao LED c6 thé tom tat thanh 4 khau nhu sau:
a. Khau 1: Ché tao LED wafer,
b. Khau 2: Ché tao LED chip,
c. Khau 3: Pong goi ché tao bong LED,
d. Khau 4: Ché tao cac san pham st dung bong LED.

Khau thtr nhat 1a khau ché tao cu trac LED wafer st dung phuong phap phii mang
vat liéu bang thé hoa kim co hién dai trén hé thdng MOCVD. Hé théng MOCVD 1a hé
thdng méi, hién dai trén thé gidi va co gia khoang vai triéu USD. Do d6 LED wafer
thudng duge ché tao ¢ cac nude phat trién nhu Nhat, My, Han Quéc, Trung Qudc, Dai
Loan va Singapore...

Khau thtr hai 1a khau ché tao chip LED, tao dién cuc bang phuong phap quang khic
phu kim loai trong di€u kién phong sach.

Khau thtr ba 1a khau dong go6i dén LED anh sang trang bang cach pha phosphor
vang Ién chip LED xanh.

Khau thtr tu 1a ché tao cac san pham dén chiéu sang sir dung bong LED ban ngoai
thi truong.

Tai Viét Nam cac cong ty kinh doanh san xuat LED chu }(éu thue hién cac khau 3 va
4 tirc 1a st dung chip LED mua tir nudc ngoai do chua dua di€u kién ché tao chip LED.

2. Cong nghé ché tao Led cia Phong Thi nghiém cong nghé Nano (LNT)
2.1.  Quy trinh ché tao chip Led phat &nh sang xanh tai LNT
Muc dich ctia quy trinh Ia ché tao dién cuc cho cau tric LED hay tao 16p Ohmic
contact c6 d6 dan dién cao véi dién tro rat nho. Dau vao caa quy trinh 1a cau tric LED
(wafer LED) va dau ra 1a chip LED hoan chinh (Hinh 54)
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Hinh 54: Pau vio — ddu ra ciia quy trinh ché tgo chip LED

Dé ché tao dién cuc cho cau tric LED, nhém nghién ciu LED st dung c&c cong
nghé ché tao vi hé thong nhu: quang khic, khic ICP (Inductively Coupled Plasma),
bdc bay bang chim tia dién tir (E-Beam Evaporator), ki thuat lift-off va nung u nhiét.
Pé don gian hda quy trinh ché tao chip LED, c6 thé chia thanh cac cong doan chinh:

Lam sach wafer LED,

Cong doan tao mesa cho n-contact,
Cong doan ché tao n-contact,
Cong doan ché tao p-contact,
Cong doan ché tao p-bond pad,

Nung u cac mang kim loai.

Céc cong doan chinh ctia qua trinh ché tao chip LED dugc minh hoa cu thé nhu

Sau.
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‘1. Lam sach wafer LED
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Cha thich:
I GaN cap TTIITIIT p-bond pad (Au)
] Active region (MQW) [ p-contact (Ni/Au)
S n-GaN FLEEd] n-contact

GaN I Photoresist duong
[ Buffer GaN [ ] PGaN

I Sapphire Al,0; (cOOOl)- AlGaN

Hinh 55: Quy trinh cong nghé ché tao chip LED trén wafer LED
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Két qud ddanh gid chip LED

Chip LED ché tao thanh cong (Hinh 56) duoc kiém tra dinh tinh va dinh lugng cac
tinh chét quang, dién nho vao thiét bi LED Chip Tester ELT 1000 (Ecopia) (Hinh 57)
va phan mém VisualSpectra 2.1.

Chip LED

Hinh 56: Chip LED sau khi dwoc ché tao

Hinh 58: Hinh dnh chip LED phdt sdng khi cdp dong 20 mA

Két qua thu dugc bang s6 liéu veé céac gia tri Viin, Vi, I, Iy, g, Ap, | nhu trong Hinh 59) .

-48-



w LD Chip Trster Program { ICOPIA 1171009 |
e Gete Cewwresten  fpecdtous Guele  RBeferarcce el

ECQRi~A LED CHIP TESTER http:/www.ecopia21.co.kr

' VALUE 1w oA B Ir | dimAflve] SV

Ir [ O%imAl  AA | 245 [ ) :
o.p 10656 Luw] Iy | 2327 [ med | g
X \7 71:17':‘ \ | L e
Good Grade A P— | P——

Hinh 59: Két qud do cdc thong sé dic trung Vi |, Ag A |, Pe ciia chip LED

Kiém tra CIE Chart s& thu dugc cac biéu dd mau ctia chip LED (Hinh 60).

o OF Ot Views! (LD BLT 1000

ECORIA  LED CHIP TESTER e e s
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Hinh 60: Biéu dé mau CIE ciia chip LED

Két qua thu dugc bang sb liéu vé dic tuyén I-V (bén trai) va dic tuyén quang-dién
(bén phai) nhu trong Hinh 61.
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Hinh 61: Bdc tuyén I-V (hinh trdi) va diic tuyén quang-dién (hinh phdi) ciia chip LED

Céc thong sé quang, dién cua chip LED ché tao (do tai cuong do dong thuén I; = 20
mA) duogc li¢t ké trong bang dudi.
Bing 2: Cic théng sé quang, dién ciia chip LED ché tao

Théng s6 Ky hiéu Gia tri Pon vi
Cuong d6 dong thuan If 20 mA
Dién ap thuan \4i 3,353 V
Cuong d0 sang Iv 58,327 mcd
Budc song chinh Ad 463,35 nm
Budc song dinh AP 458,9 nm
Dong ngugc Ir -0,584 nA
D¢ tinh khiét ctia mau Pe 96,505 %
Toa d0 mau x;y) (0,145; 0,047) -

2.2. Quy trinh ché tao bong Led anh sang triang tir chip Led anh sang xanh
Muc dich cta quy trinh 1a bién anh sang xanh ciia chip LED thanh 4nh sang trang
ctia bong LED bang phuong phap pht phdtpho. Pau vao ctia quy trinh 1a chip LED da

duoc ché tao thanh cong & “Quy trinh céng nghé ché tao diét ban dén phdt sing
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(chip LED) trén wafer LED 6 quy mé phong thi nghi¢gm” va du ra 1a bong LED phat
anh sang tring (Hinh 62).
Cycp Nip Céu tgo cia LED

khuéch
dai —

Song
Phosphor #nh sing p5y o5
epoxy g

B¢ phén
Cyre duang (+) Cye dm (-) phan xa
Chip LED phat anh sang xanh Bong LED phat anh sang trang

Hinh 62: Pdu vio — ddu ra ciia quy trinh ché tao bong LED dnh sdng tring

Cac giai doan cua quy trinh:

Cac giai doan cua quy trinh cong ngh¢ duoc tién hanh tai phong sach nham dam
bao chat lugng cua chip LED va bong LED. Error! Reference source not found.63
hé hi¢n cac cong doan chinh cta quy trinh cong ngh¢ ché tao bong LED anh sang
trang.

Cét wafer LED

A 4

Dan chip I&n cbc phan xa

A 2
Han day vang ndi dién cuc

A 2

Phii nhétnho tao Anh sana trina

Pane nan hona | FD ﬁ ]

Hinh 63: Quy trinh cdng nghé ché tao béng LED &nh sang trdng
tir chip LED anh sang xanh
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3. Cac san pham nghién ctru Led da ding ky s6 hiru tri tué Viét Nam

Phong Thi Nghiém Cong Ngh¢ Nano dé thuc hién dugce 6 hé so, trong d6 da duogc
Cuc S hiru Tri tué¢ - B6 KHCN cap 2 Bang doc quyén. Cu thé nhu sau:

a) Cdc san phiam da dwoc chip nhin don hop 1é:

e Nhin hiéu LNT (cho san phdm nghién ctru), sé don: 4-2008-22561, ngay ndp
don: 20/10/2008.

e Giai phap hitu ich cho dén sac (dung bong LED), s don: 2-2008-00234,
ngay ndp don: 23/10/2008.

e Kiéu dang cong nghiép cho dén sac dién (dung bong LED) sé don: 3-2008-
01449, ngay nop don: 23/10/2008.

e Sang ché dén chiéu sang ty dong (st dung bong LED), s6 don: 1-2010-
00954, ngay nop don: 19/04/2010.

e Kiéu dang cong nghiép cho dén chiéu sang (str dung 56 bong LED), sé don:
3-2010-00524, ngay nop don: 28/04/2010.

e Kiéu dang cong nghiép cho dén chiéu sang (str dung 56 bong LED), sé don:
3-2010-00525, ngay ndp don: 28/04/2010.

b) Cdc sin phim da dwoc cdp Bang dpc quyén:

e Bing doc quyén Kiéu dang cong nghiép sd 13852 cho Beén sac dién (st dung
bong LED) do Cyc S¢ hiru Tri tu¢ - B KHCN cép ngay 23/11/2009, quyét dinh
s0 24495/Qb-SHTT.

e Gidy chimg nhan Pang ky nhan hiéu s6 151008 cho san pham Deén sac dién
(LNT) do Cuc So hitu Tri tué - BO KHCN cip ngay 11/08/2010, quyét dinh s
15218/QP-SHTT.

4. Thuc trang nghién ciru va xu hwéng phat trién dén Led tai VN
4.1. Thyc trang nghién ciru

Hién nay, trong nudc chua c6 nganh cong nghiép vi dién tir va cling chua co nhiéu
nghién ciru ing dung trong linh vuc vt liéu va linh kién ban dan. Véi mong mudn lam
chu cong nghé, cac nha khoa hoc Viét Nam tur lau da bat tay vao nghién ciru ché tao
loai san pham nay, tuy nhién dén nay két qua dat duoc van chua cao, chua thé trién
khai ung dung vao cudc song Nguyén nhan cta két qua trén phan 16n 13 do cic han
ché nhét dinh vé thiét bi ché tao, danh gia trong linh vuc ban dan.

Déi v6i Viet Nam thi trong nhitng nam gan déy, tir khi LED phat sang noi chung va
LED phat anh sang trang noi rieng duge thuwong mai hoa trén thi truong, nhu cau s
dung LED 1a rit cao dé phuc vu cho viéc lam quang céo, bién tin hiéu giao thong, man
hinh hién thi, trang tri, chiéu sang ngh¢ thuat chiéu sang trong nha va ngoai troi. Nhu
vay loi ich cta viéc img dung bong LED 14 rat 16n va quan trong nhat 14 tiét kiém duoc
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nang lugng. Tuy nhién, ding vé goc do quan 1y thi truong thi hién tai van chua c6 co
quan to chirc nao kiém dinh chét lu’orng bong LED nhép veé tran lan trén thi truong hién
nay va gia ca thi khong rd rang, ngoai ra cac thong so6 ky thuat cua bong LED c6 ding
nhu ghi trén bao bi hay khong, van dé nay con bo ngd. Diéu nay gay tac dong xau den
thi hleu nguoi dung, lam giam niém tin vao dén LED va xa hon 1a tac dong dén nén
kinh té. Con néu dimg vé goc do nghién ctru khoa hoc thi ching ta van chua ché tao
dugc chip LED ciling nhu nam bit quy trinh cong nghé ché tao LED phat anh sang.
Chung ta chi biét nhap cac san phim bong LED thuwong mai trén thi trudng dé sau do
tién hanh rap rap va san xuét cac san pham dén LED. Cach lam nay cho thay chi giai
quyét van dé nhu cau cip bach, con chua giai quyét van dé cot 16i 1a 1am sao ché tao
duoc bong LED phat anh sang phai bat dau tir khau ché tao LED wafer (dé sapphire)
trén thiét bi MOCVD (Metal Organic Chemical Vapor Deposition), sau do ché tao chip
LED tr LED wafer va tiép theo ché tao cac bong LED (white) tur nhing chip LED
(blue) va cubi cung 1a san xuat san pham LED phat sang. T4t ca cac budc trén déu thuc
hién trong phong sach, ngoai trir bude cudi cing va tat ca déu trai qua qua trinh thyc
nghiém, danh gia cac mau bang cac thiét bi chuyén dung dé cho thong sd t6i vu dong
nghia cho 4nh sang phat ra tir bong LED (white) 14 t6t nhat.

Tir ndm 2005, Phong Thi Nghiém Cong Nghé Nano — Pai Hoc Quéc Gia Thanh
Pho HO Chi Minh d khoi dong du 4n nghién ciru quy trinh cong nghé ché tao diot ban
dan phat sang giai doan 1, ché tao wafer LED, budc dau di dat dugc nhiing két qua
kha quan. Do cong nghé ché tao MOCVD la mot cong ngh¢ mai, hién dai trén thé gio1
nén Phong thi nghiém da gui can bo nghién ctu di dao tao chuyén sau tai nudc ngoai
(Singapore) vé cong nghé MOCVD. Nhom nghién ctru LED cua Phong thi nghiém da
budc dau nim ving quy trinh cong ngh¢ MOCVD dé ché tao cau tric ban dan phat
sang, danh gia cau tric va tinh chat dién - quang cua vat lidu va cdu trac ban dan phat
sang duogc ché tao, budc dau ché tao thu nghiém chip LED anh sang xanh duong. Viéc
thue hién dé tai nay s& hoan thién quy trinh ché tao di6ét ban din phat sang bat dau tur
nguyén lidu dau vao va két thuc 1a san pham chiéu sang st dung bong LED hoan
chinh.

Hién tai trong nudc van chua c6 cong trinh nghién ctru nao vé ché tao vat liéu va
ciu trac ban dan phat sang trén dé sapphire (wafer LED) bang phuong phap MOCVD
trén hé théng MOCVD hi¢n dai, cling nhu ché tao chip LED, bong LED va dén LED
tmg dung. Do d6, day 1a dé tai dau tién tai Viét Nam gilip cac can bg trong nudce lam
chu cong ngh¢ MOCVD dé ché tao cau tric ban dan phat sang, cac phuong phap danh
gia ciu triic va cac tinh chat dién ctia vat lidu va ciu triic ban dan phat sang, nim viing
quy trinh cong nghé ché tao chip LED va cong doan ché tao dén LED tmg dung.

4.2. Xu hwéng phat trién

Hién nay, str dung cac thiét bi tiét kiém ning luong 13 xu hudng cia thé gisi va 1a mot
trong nhitg yéu td cho su phat trién bén ving, Viét Nam voi vai tro 1a mot thanh vién
trong mot cong dong quoc té ciing khong nam ngoai xu hudng do. Cung voi sy phat trién
ctia nén kinh té, sy khuyén khich ctia chinh phu va viéc cai thién dang ké cac co s vat chat,
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thiét bj nghién ctru thi viéc nghién ciru ché tao va trién khai tng dung diot ban dan phat
sang tiet kiém nang luong trg nén kha thi hon bao gio hét.

Ném bat duoc nhu cau cta ngudi tiéu dung va huong ing cudc van dong tiét kiém
nang luong trén, cac cong ty & Viét Nam cling khong ngung tim to1 nghién clru va
nhap céc thiét bi vé ciing vdi cac chip LED, dic biét 1a chip LED phat sang cong suét
cao dé ché tao bong LED hodc lién doanh véi cong ty nudc ngoai cuing nhau ché tao
bong LED. Pay 1a cach 1am phu hop véi tinh hinh kinh té x4 hoi ctia Viét Nam hién
nay, la mang lai lgi ich mét cach thiét thuc, tir d6 c6 thé phat trién 1én dé nghién ctru
ché tao chip LED trong tuong lai. Néu xét vé khia canh thi truong thi c6 thé giai quyét
phan nao nhu cau ngdy cang cao ctia ngudi tiéu dung, dic biét 1a cong trinh chiéu sang
nghé thuat va dén dudng. Tuy nhién, khong chi dong dugce ngudn hang va chat luong
hang. Néu xét vé khia canh quan 1y thi c6 thé gidm sat va kiém dinh duoc chat luong
ctia bong LED sau khi ché tao, tirc nhién c6 ngudn gdc rd rang dé ngudi dung an tam.

Hinh 64: Cdc sin phiam dén LED trén thi trwong hién nay

Ngoai ra, mot s6 thuong hiéu 16n cua thé gi6i ciing bat dau tham do va dau tu vao
thi truong Viét Nam nhu Philips, Osram, GE, Hyosung, Megaman... mé ra co hdi canh
tranh va phat trién, c6 lgi cho nguoi ti€u dung.

Tom lai, xu hudng phat trién ctia LED phat sang ¢ Viét Nam noi riéng va trén thé
gidi noi chung 1a tat yéu pht hop véi nhu cau ciia xa hoi tién bo va cing véi su tién bo
khong ngumg cua khoa hoc cong ngh¢ thi trong tuong lai khong xa den LED s€& dugc
cai tién manh mé thay thé tat ca cac bong dén truyén thong hién nay nhu bong dén day
toc, dén huynh quang, compact, dén neon, sodium... gép phan xay dung nén moi
truong xanh, thim my va dic biét 1a gop phan vao viéc tang truong kinh té.

5. CA4c cty san xuat va kinh doanh dén Led tai Viét Nam
e (COng ty Fawoo-Kidi

Cong ty Co phan Tap Poan Kim Pinh (KIDI) di hop tac voi cong ty dén LED
Fawoo Technology - Han Quéc (Fawoo) thanh 14p cong ty Lién doanh FAWOO-KIDI
tri gia 12 triéu USD, san xuat va phan phéi bong dén LED tai Viét Nam. Str dung cong
ngh¢ cua Han Quodc, Fawoo Kidi d xay dung nha mdy thuc hién quy trinh déng goi
ché tao dén LED va cac san pham ing dung dén LED. San pham ciia cong ty la cac
mit hang dén ndi that, cac loai dén chiéu sang chuyén dung nhu: dén chiéu sang cong
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suat cao cho céc cong trinh cong cdng nhu dén duong, dén duong ham; cac loai deén
bao an, dén chong chay nd; dén pha va dén danh ca...

e Congty ASAMLED

Cong ty TNHH Cong nghé LED Anh Sang Méi (ASAMLED) ¢6 100% vbn dau tu
1a ctia Cong ty CP Dién tir Thu DPtic (VTD), VID ¢6 97% vén ctia Tong Cong ty Dién
tir va Tin hoc Viét nam (VIEC). Pugc dau tu ddy chuyén cong nghé va céc thiét bi dé
san xuat LED tir Cong ty Cong nghé ASM, ASAMLED 1a mét trong sb it cong ty thuc
hién ca quy trinh dong goéi bong LED va san xuat cac san pham LED theo quy mé
cong nghiép tai Viét Nam. San pham cuia cong ty bao gdm cac loai LED béng tron,
LED tuyp, LED am tran, dung trong noi that; cac loai LED lam bién quang céo; cac
loai LED chiéu sang cong suit cao str dung ngoai troi.

e CaAc cong ty san xuat dén LED khac

Bén canh d6 1a cac cong ty kinh doanh LED chi thuc hién khau thtr tu 1a nhap den
LED tir nuc ngoai sau d6 thuc hién quy trinh gia cong, lap rap cac san pham tng
dung den LED vi du nhu: cong ty Rang Dong, cong ty Ngoc Bién Lighting, Cong ty
TNHH bién tr ELEK, Cong ty TNHH Quoc Té OKADA Cong ty TNHH phat trién
nang lugng SYSTECH, Cong ty TNHH dau tu va phat trién cong nghé Viét Sang. ..

6. Tinh hinh @ng dung Led trong chiéu sang tai Viét Nam

Tuy nhién, viéc st dung dén LED siéu sang thay thé cac dén truyén thong dé chiéu
sang trong va ngoai nha van con kha méi mé & nudce ta. Hién méi chi c6 mot vai noi sir
dung cong nghé nay dé chiéu sang dudng phd, ngd hém. Cu thé, thanh phd Da Ning da
thay thé 55 bo dén HPS (High Pressure Sodium) bang bo dén chiéu sang LED. Thanh
ph6 Hai Phong thay thé 12 bo dén HPS bang b dén chiéu sang LED. Can Tho 1a noi
dau tién sir dung thir nghiém dau tién ¢ nudc ta dén LED khong dung dién ludi ma st
dung dan pin ning lugng mat troi dé chiéu sang. Tai khu cong nghé cao Hoa Lac (Ha
Noi), dén chiéu sang LED sir dung turbin phat dién gi6 va dan pin mat troi da duoc lap
dat dé chiéu sang ngoai nha. Bo dén LED 1000W ¢ day c6 hiu suat phat quang
75ml/W, do chleu sang tuong duong bong HPS 150W truyén théng (khoang 3500
lumen) va tudi tho 1000 gid. V&i ngudn dién st dung 1a dan pin mat tro1 54 Wp va
dong co phat dién gi6 WTG- 300W, h¢ thong LED nay co tudi tho dat dén 20
nam.Ngay 28/4/2010 khu cong nghé cao TP H6 Chi Minh d4 nghiém thu dua vao sur
dung 28 tru dén chiéu sang st dung nang luong gid va mat troi trén truyén dudng
Nguyén Hué. Céac try dén nay st dung bong LED cong suit 160W (d6 sang tuong
duong bong 400W thong dung). Ngoai ra, 39 tru dén LED tiét kiém dién vira thay thé
loai dén dudng cii, da duoc thi cong trén tuyén dudng Thanh Thai, quan 10, TP.HCM.
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Hinh 65: Nhitng tru dén LED téa sang trén dwong Thanh Thdi - TP.HCM

Theo bao cdo ctua dy an VEEPL (Dy an "Chiéu sang cong cong hiéu suit cao tai
Viét Nam" ), Viét Nam dang str dung khoang 60 triéu bong dén soi dot, 80 triéu bong
den huynh quang ong, khoang 40 triéu dén CFL va trén 600 nghin bo den chiéu sang
duong phd. Vi nhiing con s6 trén co thé thay thi trudong chiéu sang & nudc ta rat soi
dong va co tiém niang. Tong cong ty dién luc Viét Nam cho biét, dién cho chiéu sang &
tat ca cac khu vuc nam 2008 chiém khoang 25,2% tong ning lugng tiéu thu tuwong
duong khoang 16,47 ty KWh.

Trudc muc tiéu thu 16n cta chiéu sang, Chinh pha Viét Nam ciing nhu nhiéu t6
chure rat quan tam dén viéc khuyén khich, thic dy viéc 4p dung cong nghé chiéu sang
LED. Cac co quan nghién ctru cong nghé LED & nudc ta hién nay tiéu biéu nhu Vién
Khoa hoc va Cong nghé Viét Nam, Phong Thi Nghiém Cong Ngh¢ Nano, Khu Cong
Nghé Cao TP HCM, cac cong ty Dién Quang, Rang Pong, ...

V. MOT SO KIEN NGHI VE NGHIEN CUU LED VA SAN PHAM SU DUNG
CONG NGHE LED TAI VIET NAM

Nhu d3 trinh bay & trén, sit dung dén LED chiéu sang 1a nhu cau tat yéu cua xa hoi
tién bd nham tiét kiém ning luong va an toan sir dung. Vi thé, Nha nudc can cé nhiéu
chinh sach dau tu cho linh vuc nay, cu thé 1a khuyén khich duoc nhiéu cong ty tham
gia san xudt cac mat hang LED tiét kiém dién. Mit khéc, thuc hién chinh sach giam
thué dé giam gia thanh san pham, giup cho ngudi tiéu dung c6 thé sir dung phd bién
cac san pham dén LED.

Can nhin nhan van dé rang, trong nhitng nim gan day tinh hinh nghién ctru ché
tao dén LED chiéu sang moi thyc sy s0i dong. Chung ta co nhiéu loi thé 1a tiép can
dugc cong nghé thiét bi ché tao hién dai nén dé “di tat don dau”. Tuy nhién, cling co
bét loi 1a chung ta di sau nén phai tim hudng nghién ciru mai giai quyét cac van dé con
han ché ciia dén LED nhu: cong sudt chiéu sang, tudi tho, ... va dic biét 1a giam gia
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thanh san phim nhung van dam bao duoc chét luong twong duong hodc tot hon cac
san pham cung loai trén thi truong.

Do d6 song song cung voi chinh sach giam thué, Nha nudc can bod sung thém
ngudn ngan sach cho nghién ctru ché tao va phat trién san pham dén LED chiéu sang,
gitp cho can bd nghién ctru lam chu dugc cong nghé¢. Pay cling 1a mdt co hoi thu
thach cho cac nha nghién ctru trong nudc dam manh dan nghién ciru sau vé cong nghé
ché tao.

Ngoai ra, can c6 sy gian két giita cac nha san xuat cong nghiép (cong ty, doanh
nghiép voi tu cach 1a nha dau tu) va cac nha ‘nghién ctru tai cac co so vién, truong. Dya
trén sy tuong tac nay, cac nha nghién ctru can dau tu vé thiét bi nghién ctru va nha san
Xudt can san pham nghién ctru dé san xuat ra quy mo cong nghiép. Do 1a sy gan két
bén viing.
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PHU LUC

1. Phu luc 1: Phén tich xu huéng nghién ctu cong nghé nano va mot sb tng dung cua
nano trén co s& sang ché quoc té - Ty 1€ phan bo sang ché thudc 2 linh vuc san xuat va
ung dung vat liéu nano tu lam sach va diét khuan caa 2 quoc gia dan dau

Count
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Hinh 66: Ty I¢ phan bé sang ché thugc 2 linh virc sdn xudt va iing dung vt ligu nano
ter lam sgch va diét khuan cua 2 quac gia dan dau
Trung Qudc va Han Quéc 1a 2 nudc dan dau trong nghién cau nano diét khuan, tuy
nhién, Trung Quoc thién vé nghién cau san xuat vat liéu nano tu lam sach vai ty 1€
49%, Han Quoc thién vé nghién ciru ting dung nano diét khuan trong nganh dién vai ty
Ié 33%

2. Phu luc 2: Cac san pham chiéu sang st dung bong LED tai LNT

Véi myc dich dua két qua nghién clru vao tng dung trong doi song, nhom nghién
cuu LED da dat muc ti€u thiét ké va ché tao hoan chinh 3 chung loai san pham chiéu
sang sur dung bong LED ché tao (gom 6 dang khac nhau):

o Den sac dién xach tay: g?)m 3 dang san pham dugc thiét ké phu hop dé st dung
24, 28 va 60 bong LED ché tao (cac model: LNT-SLLO1, LNT- SLLO2 va LNT-
SLLO4).

e Den chié'u, sang tw dong: g6n} 2 dang san pham duoc thiét ké gin truc tiép 1én
tuong hgéc lap dat trén gid do dé co thé dat trén cac bé cao. Pén stir dung 56 bong
LED ché tao (model: LNT-LALO1).

o Deén dai tiét kiém nang hrong: duoc thiét ké thay thé cho dén huynh quang, st
dung 108 bong LED (model LNT-LLLO1).
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Hinh 67: Pén sac dién xdch tay sir dung 24 va 28 béng LED
(model LNT-SLLO1, LNT-SLL02)

Hinh 68: Dén sac dién xdch tay sir dung 60 bong LED
(model LNT-SLLO04)
Cuc S6 hiru Tri tué cAp Bang doc quyén sb 13852 va Gidy ching nhan s6 151008
cho san pham chiéu sang st dung bong LED cua LNT.

Hinh 69: Pén chiéu sang tw dpng LNT-LALOL: dang 1 gén truc tiép trén tirong (hinh trai)
va dang 2 lap trén gia dé (hinh phadi)
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