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I. Gioi thiéu tong quan giai phap chiéu sang HCL

1.1. Vai tro cta anh sang tac dong dén nhip sinh hoc con ngudi

a. Anh sang va thi giac

< Anh sang ty nhién (mit troi) c6 thanh phan
quang pho day dil cac mau trong ving nhin
thay cua mat tir 380 nm dén 780 nm.
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-7 light

¢ Nhiém vu cia hé thong quang hoc cua mat 1a

tao ra anh cua vat dugc quan sat trén vong mac.

Gidcmac Vong mac

thuy tinh thé

Té bao hinh non
(thi giac ngay : Phatopic vision )

Té bao hinh que
( thi giac dém : Scotopic vision )



< Niam 2002 Berson D. M. va céng sw m&i phat hién té bao hach cam quang (ipRGCs)

% Toi nam 2017 giai Nobel y hoc da dwoc trao cho 3 nha khoa hoc nguwoi My, Jeffrey
Hall, Michael Rosbash va Michael Young: Gidi thich co ché ciia nhip sinh hocdién
ra trong mét chu ky cé dé dai gdn 24h
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b, Nhip sinh hoc va tac dong cia anh sang t&i nhip sinh hoc

+ DPau vao cia may tao nhip sinh hoc chu yéu 1a chu ky sang/toi
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1.2 Hé thong giai phap chiéu sang HCL — chiéu sang dong (viét tat 1a HCL)

HCL 14 hé théng chiéu sang dong mo phong gan ding anh sang ti nhién bao dam hiéu qua sinh hoc theo cac yéu tb: do
roi, hudng anh sang, nhiét d6 mau, su thay ddi cia anh sang trong ngay va theo cac mua. HCL chinh 13 chiéu sang dat
trong tim vao viéc dua su thay d6i ty nhién tudn hoan cua anh sang mit troi ban ngay trd lai vao cudc song hang ngay
cua con nguoi voi anh sang nhan tao hi¢u qua vé mit sinh hoc

——
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HCL str dung cong nghé anh sang LED Tunable White COLORTEMPERTURE

6500

— cong nghé diéu chinh ddc lap linh hoat nhiét d6 mau

va cuong do anh sang cua hé thong chiéu sang, véi muc 4000

dich diéu chinh anh sang phir hop véi nhip sinh hoc .

2700

hOéC tao racac kh('ing gian, hOZ.lt canh chiéu sz'lng phCI 6:00 8:00 10:00 12:00 1400 16:00 18:00 TIME

hop voi cac hoat dong chinh cua con ngudi mét cach tot

hon vé mit sinh Iy va tdm Iy




I1. Hé thong giai phap chiéu sang HCL — chiéu sang dong (viét tat 1a HCL)

2.1. Khai niém hé thong giai phap chiéu sang HCL

HCL 14 hé théng chiéu sang dong mo6 phong gan dung anh sang tu nhién bao dam hiéu qua sinh hoc theo
cac yeu to: do roi, hudng anh sang, nhi¢t d0 mau, su thay doi cua anh sang trong ngay va theo cac mua.

Vatly - LED Quang tam sinh ly hoc Cong nghé thong tin

CONG NGHE CHIEU SANG 4.0
VI SUC KHOE CON NGUOI



2.1. Cong ngh¢ anh sang

< HCL sir dung c6ng nghé anh sang LED Tunable White — cong nghé diéu chinh doc 1ap linh hoat nhiét 6 mau va cudng
d6 anh sang ctia hé théng chiéu sang

% Cong nghé anh sang LED Tunable White str dung kha nang diéu khién va pha tron mau sic vugttrdi eciia LED dé tao ra
mdt thiét bi chiéu sang anh sang tring c6 thé diéu chinh. Tinh ning linh dong cta cic giai phap anh sdngtrang co thé diéu
chinh cho phép thé hién bat ky nhiét d6 mau nao.

+ Congnghé anh sang LED Tunable White, nhiét 6 mau dugc diéu chinh vo
han doc theo duong cong Planckian tir mau tring 4m dén anh sang tring mat
théng qua-viéc tron mau cua hai ddy LED nhiét do mau khac nhau (2700K va
6500K)

+ Cac dau vao diéu khién cho cac bo dén nay co thé 1a tin hiéu diéu khién co
day DMX, DALI, KNX hodc chuan diéu khién khong day BLE, RF, WIFI,
Zigbee.




2.3. Pic diém giai phap chiéu saing HCL

s Dap tng quy chuén, tiéu chuin Viét Nam, dam béo hoat dong thi giac va bao dam yéu cau
diéu khién nhip sinh hoc:

+ Cuwong do: do roi, do choi + Phé dnh sang: CRI, nhiet do6 mau
+ Phdn bé trong khéng gian: d¢ dong déu, + Thoi diém chiéu sang
UGR, hién tuong nhd’p nhay, + Thoi luong chiéu sang

% Ngudn sang LED
E@?&E&L@i&&hﬁ&@=%@ygms&gm

quang sinh hoc IEC number range (s
62471 va chi titu RG - Exempt -Bo qua > 10000 s dén HQ, dén LED panel,

nhém nguy co anh sang Low Risk -Nguy co 100 to 10000 LED CCT<5000K, Flux <5000 Im; CFL;

xanh IEC 62778 thap
Moderate risk- 0.25 to 100 LED 6500K; Flux>10000 Im; dén soi
Nguy co TB dét, dén cao ap,
High risk Nguy co <0.25 Mat troi; laser, den Flash

cao

+ Pho anh sang ctia ngudn sang LED sur dung trong chiéu sang LED HCL c6 phd nhu anh sang mit troi



2.4. Uu diém giai phap chiéu saing HCL

Giai phap chiéu sang HCL 1a chiéu sang ding dap ing
yéu cau quy chuin, tiéu chuin va phu hop véi nhip sinh hoc
s€ ¢0 hi¢u qua:

+ Hoat dong thi giac t6t hon, nang cao ning suat lao dong, chat
luong codng viéc

+ Bao dam an toan va tién nghi, thoai mai cho con nguoi-séng va
lam viéc trong moi truong anh sang do.

+ Gilp kich thich su tinh tdo, tap trung khi-lam viéc va thu gidn
khi nghi ngoi cho giac ngi tot vé ban dém phue hoi sire khoe.

+ Phong ngtra nguy co mac 1-s6 bénh do rdi loan nhip sinh hoc
nhu tim mach, béo phi, tiéu duong va mdt sé bénh ung thu.

Xay dung cac kich ban, hoat cianh chiéu siang theo
hoat dong chinh cua con nguoi.

Thai diém canh gidc Thoi diém phéi hop
tot nhat

cao nhat
Thai diém phén tng
Huyét ap nhanh nhat
tang nhanh

Giai phong cortisol
(h6éc mén chéng
stress)

Nhiét dé cothé
cao nhat

Nhiét do co thé
thap nhat

Giai phéng melatonin
(héc mén thay doéi

sdc to da, diéu hoa nhip
sinh hoc)

Ngui sau nhat
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I11. Ung dung giai phap chiéu sing HCL sir dung dén LED Tunable white trong cac cong trinh xay dung.

3.1. Hai quan diém vé wng dung giai phap chiéu sang HCL sir dung dén L nable White
trong cac cong trinh xay dung

Gidi phap A:

Lighting concept A: Circadian office lighting

+Dong bd véi nhip diéu Diurnal synchronisation
thay déi 4nh sang ban ngay

vé cro’ng do va nhiét do
mau.

+ Thworng ap dung cho cac

hoat dong lién tuc khéng c6 6am. noon 6 p.m.
gio' nghi = illuminance
= Colour temperature ©lichtde
Gidi phap B:
Lighting concept B: ey 1 ?
+ Co6 tac kich hoat, thay dal Acgﬁvanﬁgon p - I(I:: == Cool Ilght(SSOOIK) ;lw:nnllght(m

cwong doé va nhiét Ao mau
theo cac hoat dong cu thé -
hodc ché do lam viéc. sool

500 |

+ Ap dung cho trwwérng hoc
hodc cac hoat ddng c6
khodng the&i gian nghi (gitra
gi®, nghi trwa) w illuminance
pm = colour temperature 0 cht.do -

8:00 10:00 12:00 [14:00 16:00 l 18:00
b

‘Good morning Lunch time v Postdunch dip Happy hoﬁr




3.2. Khac biét giira giai phap chiéu sang “tinh” va giai phap chiéu sang “déng”

QCVN; TCVN

2 bac tinh

Uu diém

Hiéu qua

5 Thiét bi chiéu
sang

u Chuan két ndi

bat

3 dic tinh

+ Cuong d6: (do roi, do choi)

+ Phé anh sang (CRI, CCT)

+ Phan bb trong khdng gian (46 déng déu, UGR,
hién twong nhap nhay, sip bong, hiéu tmg nhin
n6i)

+ Dam bao hoat dong thi giac (phat hién, phan
biét, cam nhan)

+ Tién nghi thi giac

Gop phan giam nguy co bénh vé mat: can thi, loan
thi, nhuoc thi...

Dén LED

Ko

GP Chiéu sang “déng” (HCL)

Dat

5 dac tinh

+ Cuong do: Tinh, dong

+ Phé anh sang: tinh, dong

+ Phan bé trong khong gian: Tinh, dong

+ Thoi diém chiéu sang

+ Thoi luong chiéu sang

+ bam bao hoat dong thi gidc (phat hién, phan biét, cam
nhan)

+ Tién nghi thi giac

+ Déng bo nhip sinh hoc

+ Gop phﬁn Giam nguy co bénh vé mit: can thi, loan thi...
+ Gitp tinh tdo khi lam viéc, thu gidn khi nghi ngoi, c6 gidc
ngu t6t vé ban dém dé phuc hoi stc khoe

+ Phong ngira nguy co méc 1 s6 bénh do rdi loan nhip sinh
hoc gay lén nhu tim mach, tiéu duong, 1 s6 bénh ung thu

Pén LED Tunable White

Chuén c6 day: KNX; DMX
Chuan ko day: WF; BLE; RF



3.3. Giai phap Chiéu sang HCL trong vin phong cong sd (VPCS)

B

Phong 1am viéc  Ung dung giai phap chiéu sang HCL: giai phap B

1.Ung dung Giai phap chiéu sang HCL

Phong hop 2. Tao kich ban: dén khach, thuyét trinh (silde), hop, don phong

, ) ( g
Sanh Ung dung giai phap chiéu sang HCL.: giai phap A f,.;\\ &;
L ]

Hanh lang, WC  Dén LED tich hop cam bién On-off

A

. Peén LED tich hop cam bién khi c6 ngudi dén sang 100%; ko c6 Phong lam viéc

nguoi dén sang 30%




A, Phong lam viéc

Phong lam viéc: Ung
dung quan diém giai
phap B trong giai phap
chiéu sang HCL

B, Khu vuc sanh

Lighting

level (lux)
v

w» Cool light (5500K)

Warm light (3000K)

700 |

600 |

500 |-

900
800

-l

N

N

b

8:00

10:00 12:00

Good morning Lunch time

14:00

16:00

Postdunch dip Happy hour

Sanh: ing dung quan diém giai phap A trong giai phap chiéu saing HCL

Brig hin e (il luminanosj

7.00 12:00

15:00

1800 [Tz ol dag

Biéu do cai dat d6 sang (d0 roi) va nhiét
d6 mau thay doi theo thoi gian trong ngay

6500K

18:00

2700K
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C, Phong hop

+ Chudn bi phong hop hay vé sinh phong: Do sang 70%, anh sang trang 5000K

+ Dén khdch vao phong hop: anh sang phong sang 100%, nhiét @6 mau tring tao
sy sang trong.

+ Thuyét trinh: anh sang khu vuc truyén trinh giam 70% rém, man chiéu ha
xuéng. tao su tap trung;

+ Khi két thiic buoi hop, va ra khéi phong: dén giam dan va tat tranh gay lang phi
dién.

DPon khach Thuyét trinh

D, Hanh lang

O Hanh lang 1& noi luu théng, két no1‘1tf vuc trong tda nha. Chiéu sang hanh lang phai dam

bao thuan tién va an toan

Khong nguoi




3.4. Chiéu sang HCL trong nha xwéng sin xuat

TT_|Hangmuc | Giiii phdp

Khu hanh chinh Ung dung giai phap chiéu séng HCL nhu vin phong cong s&
Lam ca dém:
2 + Khu vuc chung 1.Ung dung Giai phéap chiéu sang HCL
+ Day chuyén

Khu vuc kiém tra chit lwong  SP dén LED sir dung chip LED SunLike: ¢ phé anh sang nhu 4nh mit troi; Ra 97

Giai phap chiéu sang HCL khi phai lam viéc ca dém:

s+ Tur dau ca toi tang do sang va nhiét'do mau

< Tudaucadén 8h (EZ) 150 lux o .o
% 8 dén 10 giv 350 lux /6500 K, sau do giam dan vé& muc %19 gio dén23 gio bdo dam do roi dimg Ez. 350 lux
ban dau dén gio trua. /6500 K; sau do-giam dan vé mac Ez 150 lux va nhiét
% Tir 13 gio dén 14 gio do sang Ez Tang lén 350 lux d6.mau 3500 K.
/6500 K nhu bubi sang sau dé giam dan, , ‘
< Sau 15 gid dén cudi ngay lam viéc do roi Ez & mic 150 **5 gi¢-dén 7 gio sang diCu chinh tang do roi Ez Ién o L )
lux va nhiét d6 mau 3500 K mirc 350 lux /6500 K, sau d6 giam vé& mirc trudc d6 la Vi giai phap dicu khién anh sang
150 lux va 3500 K. nay sé chuyén dich nhip thic/ ngt
ocr =z e cua cbng nhan cham lai 8 gio d€ ho
1 1 - 1 tinh t40 lam viéc ban dém va c6
w0 K r © gidc ngu ngay sau ca dém ma
w00 khong bi mat nga va dé thuc day
vao buoi chiéu dé chuan bi vao ca
3500 —_—— —t 150 150 \ A A
e lam viéc dém sau.
07.00 10.00 13.00 16.00 = T = .00 o
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3.5. Chiéu sang truong hoc

Khu hiéu bd Ung dung giai phap chiéu sang HCL nhu van phong cong s

E}fllg:i;zlgnghlem, phong SP dén LED sir dung chip LED SunLike: ¢6 phé anh sang nhu &nh mit troi; Ra 97

Giai phép 1: Str dung bo dén LED sir dung chip LED Sunlike két hop véi Tich hop cam
bién &nh séang.

Giai phap 2: mg dung giai phap chiéu sang HCL cai dat theo cac hoat dong chinh trong
phong hoc: Hoc bai, 1am bai kiém tra, thuyét trinh, thao luan nhém

L&p hoc

Ngoai bao dam hoat dong thi giac tét cho hoc
sinh, Giai phap chiéu sang HCL trong trwong
hoc cin diéu chinh cwdng dd va pho anh sang:

DPau gio : 5001ux, 5000K Gi0 thao luan nhém : D6 sang Gio kiém tra: 500lux, ?500K kich thich Gi0 hoc binh thuong : d6 roi 300 1w
giam/3000 K su tép trung de lam bai nhiét d6 mau 4000K




3.6. Giai phap chiéu sang HCL trong Chiéu sang Bénh vién va dudng 3o

" Khuhanh chinh Ung dung giai phap chiéu sang HCL nhu van phong cng s

I Khu vye hanh chinh 1am ca dém

- Phong kham, chita bénh, phong chitc  Ung dung Giai phap chiéu sang HCL (trinh bay chi tiét trong phan dudi )
ning

4 Sanh cho; hanh lang Ung dung giai phap chiéu sang HCL: giai phap A nhu VPCS
Tich hop cam bién chuyén dong khi c6 ngudi dén sang 100%; ko c6
ngudi dén sang 30%

Giai phap chiéu sang trong Bénh Vién, Rang Pong da trién khai va khao sét xin y kién dong gop cua céc
bac sy da trai nghiém giai phap chiéu sdng HCL tai Bénh Vién Y va béac sy kham va chita bénh tai bénh vién
Melatec, tong hop nhu sau:

Y KIEN GOP Y

L O - C6 thé giam d6 sang, tranh phan tam cho béc s§ thuc hién chuyén mén.
P.siéu am, thu thuat L ., . 2. .
: - C0 thé tang do sang, khi chuan bi hay don dep phong.

- Anh séng trang, cuong d6 manh: gilp béac sy tham kham, thuc hién cac thao tac chuy@n mon.
- Anh sang vang, cuong do vira phai: gitip bénh nhan nghi ngoi, ma ngudi nha van c6 da anh
sang dé sinh hoat.

- C6 thé giam sang toi da vi bac s§ chi can sang tip trung vao nhimng bd phan trén co thé.

- Can 4nh sang cuong d¢ vira phai, tao tdm 1y trin tinh cho bénh nhan.

- Yéu ciu dén c6 thé giam sang hoic tat xen ké

Phong diéu tri, phong bénh
ndi tru

18



Phong diéu tri ciia bénh nhan néi tri: 6-8 nguwei

Cwong dd sang va mau anh sang cla hé théng chiéu sang
chung thay ddi theo thoi gian trong ngay phu hop véi sw thay
dbéi anh sang tw nhién bén ngoai, déng bd v&i nhip sinh hoc:

Budi sang, (thdm kham): 300 lux; 6500K
Budi trua: 100 lux; 3000K
Budi chiéu: 250 lux; 4000K
i A Budi toi: 100 lux; 3000K
2 3 4 5 B ] B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Ban dém 5-20 lux
—Whi&t 0 mau

(K}

19



Phong diéu tri cia bénh nhan ndi tra- theo yéu cau (1-2 ngwdi)

T000 350
« Hé théng chiéu sang chung can bao dam cwéng dd chiéu 6000 300
sang va thay doi trong ngay nhw phong diéu tri bénh nhan 5000 250
nC)i tra 6-8 bénh nhan. 4000 200
« Diéu chinh tdng dd sang khi kham va diéu tri . 150
. n , LLE 100

« Peén doc sach cuc bd cé thé tang giam do sang cho hoat
~ N N A A s P ~ A ~ 1000 =0

déng ban ngay va nhu cau vé sinh ca nhan vé dém
o 0

1 2 3 4 5 & 7 & 9 10 11 12 13 14 15 16 17 18 15 20 21 22 23 24

- Cai dat theo kich ban dwa trén nguyén ly chiéu sang Iy con ngwdi 1am trung tdm

Budi sang (thdm kham): 300 lux; 6500K W
Budi trwa/ bubi toi: 100 lux; 3000K

Xem tivi: 50 lux; 3000K

Ban dém 5-20 lux

e

=

==y

" Bubi téil trua Ban dém




Phong lam viéc caa bac siva nhan vién y té trwc ca dém

cCT E,(Ix)

- T dau ca dd roi mat drng ngang tam mat Ez 150 lux va
350 nhiét dé6 mau 3500 K.

6500
- Chi dén‘cudi ca sau 4 dén 7 h sang tang Ez l1&én 350 lux va
Tc 6500 K @é tang s tinh tao va gidm mét moi thuwdng gap
vao cudi ca.

='Sau gidm dan vé Ez 150 lux va Tc 3500 K

3500 — 150

15.00 23.00 03.00 07.00 @
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https://glamox.com/upload/2015/10/05/hcl_graph_night-shift-wo-phase-shift.jpg

Phong khdm- diéu tri tp trung - cho mo

Chiéu sang HCL tai Phong kham- diéu tri tip trung cho mo —
BV Dai hoc Y Ha Noi

Kham bénh: Do roi: 300 -500 lux.

Nhiét do mau:

+ Buoi sang: 6500K
+Budi trua; 5000K
+ Buoi chiéu: 4000K
+ Cubi ngay: 3000K

22



Phong bac s§ va nhan vién y té
- Hé théng chiéu sang chung bao dam do sang du cho cac hoat dong binh thuong khong can qua cao (khoang 300 lux)
-Nhiét d6 mau thay doi theo thoi gian trong ngay:

Budi sang: 6500 K Budi trua: 5000 K

Budi chiéu: 4000 K Cudi ngay 133000

Phong kham c4n 1am sang (siéu Am, chup X quang, dién tim do...)

- Hé théng chiéu sang chung bao dam du do sang cho viée di lai va cac hoat dongthong thudng.

- Tang giam do sang tranh phan tam cho bac s§ thuc hién chuyén mon:

- Cac dén khong gy chéi log, trc ché cho ngudi bénh.

- Anh sang vira phai trong phong dién tim do, dién ndo d6 dé nguoi bénh tran tinh, khéng qua cing thang
Phong kham bénh

ePhong kham chung: H¢ thong chi€u sang chung bao dam do sang cao cho bac si kham va tu van, trao d61 vdi ngudi bénh, quan sat duoc
cac bi€u hién bén ngoai cua bénh nhan: Mat, da, cac bi€u hién bat thuong.

eKhi kham: Anh sang tréng, cuong do manh: Do roi 300 lux- 500 lux; 6500K
eKhi nghi ngoi:-Anh sang vang, cudng do yéu: Do roi 300 lux; 3000K



IV. Gi6i thiéu chip LED SUNLIKE

4.1. Gidi thi¢u Cong nghé chip LED Sunlike

Sunlike 1a céng nghé LED méi thay thé anh
sang LED Blue bang anh sang LED Tim (cuc tim)
dé kich hoat tao ra anh sang LED trang. Seoul
Semiconductor da san xuat 1 dén led c6 phd anh
gan nhat voi pho anh sang cua mit troi. Trong Khi
dén LED thuong mai c¢6 nhiéu diém khac biét véi
anh sang mat troi, cong nghé LED Sunlike da tao ra
anh sang rat gan v4i pho anh sang mat.troi.

Vi vay, vat thé dugc chiéu sang bo1 LED
Sunlike s& c6 mau sac giong nhu dugc mat troi
chiu sang.

TRI-R

(@O%/\Q\” \

Phosphors
R(Red), G(Green), B(Blue)

Infersty (noemalized)

Sunight spectum

Al

waveienggh (nm)

Ordinary LED

Sunigpt spectaum

wavedength (nen)
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4.2 Dac tinh cua chip LED Sunlike

e SunLike hd tre nhip sinh hoc ciia ngwéi nhw 4nh sang mit troi:

+ Gitp cho ngudi dung cé gidc ngi ngon. (theo thong ké do tré trude khi di ngu “sleep onset
latency” gidm 23%)

Daily
sunlight
change

"Dusk 2700K

Spectrum

o W

e  Chip LED Sunlike c6 phé nhu pho 4nh sang mit troi:

Subjective rating of light quality
(Brightness and colour temperature)

+ Bao vé mit tot hon, mat nhin cam giac d& chiu, it bji méi hon

5.0
&
& as
=
SunLike typical LED p-value g 4o T
=
------ 2 3.5
2
LED
Frequency 30 _— gZCLED (SunLike)

Visual

Inconvenience
Degree -13 -0.3

7 , Moi ngudi nhin t6t va dé chiu hon
Chip LED Sunlike giam dang ké sw moi mat (theo nghién ctru Pai hoc Base)
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Conventional LED spu’l’:,'_é,‘s

N L A
+ Mau sac trung thuc hon: Chiéu sang do
: : L, i |
vat bang den LED Sunlike (Ra 97) mau sac cua N 5 -
A . . Z - X . X oo 91 N o o1 [l o1 = 01
do vat mat ban nhin thay s€ giong nhu dat do == ANE N -
(4 4 - N e 8of- 82
vat & dudi anh sdng mat troi (Ra 100) .
Ra R1 R2 R3 R4 RS R6 R7 R8 R9 R10R11 R12R13R14 R15 Ra R1 R2 R3 R4 R5 R6 R7 R8 RY R10R11 R12R13R14 R15

Subjactiva mood

80

Theo DH Basel: moi nguoi cam
. , , thdy tém trang phan chan déang ké
+ Kha nang nhin/ phan biét tot hon: Anh g dw6i as SunLike

sang tir dén LED Sunlike c6 tan xa thap -- >

T
|
|
|
|
|
|
|
|
|
|
|
|

604 |

I

Twong phan cao -- > Song dong = giam moi mat
~  Z ) —8— dayLED (SunLike)
== > Cam nhan tot hon ~o— canléD |

7 IR N P — VR U e —
20220 2 4 6 B1WI12M4161B2022 0 2 4 6 8B 1012 141618 20
Tima of day (h)
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e Gidi phdp déng géi LED SunLike diéu chinh dwoc CCT mdi sé hivu ciia SSC c6 thé tdi tao phé as
mdt troi tw nhién theo thoi gian thwe, sw phén tin -> dp twong phdn -> song dong -> gidm mdi mdt

+ Giai phap MTE (tir sang tai t6i) 1a 1 giai phap chiéu sang mai, lay con nguoi 14 trung tam (cho su thay
d6i anh sang phu hop theo timg khoang thoi gian trong ngdy), bang cong nghé 15i sang LED SunLike cao cap

+ Tai tao lai su dich chuyén pho &nh sdng mat troi tu nhién trong 1 ngay vao bén trong nha
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4.3 Uu diém ciia chip LED SunlLike

Theo céc kiém chimg 1am sang tir Pai hoc Seoul & Pai hoc Base dd chiing minh tac dung c6
loi ciia SunLike so véi dén LED thong thuong:

+ Hoat dong song delta EGG (dién ndo d6) cao hon -- > ngu tot hon
+ Giam sy budn ngu -- > hoc tap trung hon

+ Cai thién thi gi4c nhin --> Bao vé mat tot hon

+ Cai thién tAm trang budi sang & t6i -- > Cam nhan cs t6t hon

SunLike hiéu qua vuot troi hon LED théng thuong d6i véi ngudi dang ¢ strc
khoe ngu tot. Thi SunLike ciing mang lai loi ich to 16n cho nguoi thiéu ngi



