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Tom tit: Pén LED hién nay duoc dong dao khach hang chon lwa vi nhitng ddc tinh
vieo't troi ma san phcfm mang lai nhu: tiét kiém dién, than thién voi moi truwvong, an toan, hiéu
qua chiéu sang cao. Do d6, ngdy nay chiéu sang sir dung chii yéu la dén LED. Péi véi cdc
dén LED céng sudt cao, viéc ché tao phire tap hon nhiéu, c6 nhiéu van dé can giai quyét ma
nhiéu don vi san xudt den LED cdc doanh nghiép ché tao nguon sdang trong nuée thuong
tranh di sau nghién ciru. Bai bdo di sau tim hiéu cdc khé khan can gidi quyét doi véi dén LED
cong sudt cao va dé xudt gidi phap dé cé thé ché tao trong nude, dwa ra cac két qua san pham

ché tao trong nuoc so sanh voi ngoai nhdp.

Tir khéa: Driver, ciu tao dén LED, nhiéu, hiéu chinh hé s6 cong sudt - PFC

I. Pit van dé

bén LED hién nay dugc dong dao
khach hang chon lya vi nhitng dac tinh
vuot troi ma san phém mang lai nhu: tiét
ki€ém di¢n, than thi¢n véi moi trudong, an
toan, hiéu qua chiéu sang cao. Va ciing
chinh nho dic diém co cong sudt cao
cung vdi chat lugng hi¢u qua, do chiéu
sang 16n nhung van tiét kiém ning luong,
tiét kiém dién nén dén LED cong suit cao
con duoc cac chu dau tu lya chon trong
nhiéu nganh cong nghiép nhu: dénh
bat ca, cdy trong, nha xuong, khu cong
nghiép, trung tdm mua sim thuong mai,
trrong hoc, si€u thi...

Hién nay ¢ Viét Nam c6 khoang hon
200 doanh nghiép dang ky vdi thuong
hiéu san phém deén LED. Tuy nhién viéc
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nghién ciru bai ban dé ché tao dén LED,
dac biét 1a dén LED cong suat cao co rat it
don vi thuc hién.

II. Mot so6 van dé cin giai quyét
khi ché tao dén LED céong suit cao

2.1. Vin dé phat nhigt

Phat nhiét 1a van dé 16n dbi voi
driver cong suét cao. Driver cong suat cao
thudng c6 dong va ap cao, do d6 ton hao
sinh nhiét 16n. Vi dy, tén hao trén phﬁn tor
diéu khién 1a 1,5V, néu cong suit nho co
dong 100mA, t6n hao 1a 1,5x100 = 150
mW, khi cong suat cao dong dién 5A ton
hao sinh nhiét 12 1,5x5 = 7,5W tén hao
nay sinh nhiét. Mat khéc kich thudc cac
driver bi gi61 han, do d6 tan nhiét cho cac
drver cong suit cao 1a van dé dang quan
tam ddi voi cac nha ché tao driver.



2.2. Vian deé vé nhiéu

Céc loai ngudn switching néi chung
va cac driver 1a nhimg ngudn sinh nhiéu.
Cong suit cang 16n kha ning sinh nhiéu
cang nhiéu. Trong khi d6, cac ngudn hoat
dong theo nguyén 1y chuyén mach.

Nguon phat thai chinh 13 dong dién
chay trong mach. Khi tde do xu ly tang,
yéu cau dong dién cua bo vi xir Iy ting
1én. Dong dién I chay qua m¢t mach vong
tao ra tu truong, ty I1¢ thuan voi dién tich
A cua vong mach. Dién tich mach vong
dugc dinh nghia 1a chiéu dai duong dan
khoang cach dén mat phang mat dat. Khi
cac tin hi¢u thay doi trang thai logic, mdt
truong dién dugce tao ra do qua trinh bién
d6i dién ap. Do d6, buc xa xay ra nhu 1a
két qua cua mach vong dong dién nay.
Phuong trinh sau dy cho thdy mdi quan
hé cua dong dién I, dién tich mach vong A
ctia nd va tan sé 1a EMI:

EMI =k.LA.f2 [V/p] (1)

Trong do6:

k—hésb ty 18

I — dong dién [A],

A — dién tich vong mach [m?],

f— tAn s6 [MHz]

Cac qudc gia co cac tiéu chuan
tuong tng vé nhiéu ma cac driver phai dap
g (chi tiét khong trinh bay & day).

2.3. Vin dé vé an toan doi véi con
nguwoi va luoi dién

Driver cong sudt cao can phai dap
g cac yéu cau cao vé an toan, chiing phai
tun thi c4c tiéu chuan nhu 1 IEC 61347,
UL 8750, TCVN7722 — 1, TCVN7722-2

2.4. Mét 56 driver cong sudt ding
cho ngoai troi can chong am tot

Mot trong nhitng g dung quan
trong cua LED driver 1a lap trong cac bd
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den chleu sang dudng phd. O day viéc
chéng 4m cho cac driver ciing rat quan
trong, pho bién sur dung IP67, IP68.

2.5. Pdp irng cdc chi tiéu kinh té
Céac chi tiéu kinh té duoc dit ra &
day la hi€u suat va h¢ s6 cong suat, hai
thong sO nay phdi cao. Nhi€u nguoi lam
tuong 1a hi¢u suat cao mai 1a tiet ki€m
dién, tuy nhién cong suat cung cap cho
thiét bi dugc tinh bang:

P
 1.cos@

Trong do:

2

¢S, P tuong ung 1a cong suat ngudn
cap dua t6i va cong suit dén

e ‘1] - hiéu suat ctia dén

e cos 12 hé s6 cong suat

Theo quan hé nay véi mot cong suét
dén P = 300W, hiéu suat n = 0,88, hé sd
cong suit cosp = 0,568, khi d6 can cong
sudt ngudn cap 1a 600VA. R3 rang, nhu
thé khong kinh té, dac biét v6i nhing noi
dén duoc cép dién tir may phat doc lap

nhu’ tau danh ca ching han, cong sudt cap
gap doi thi ddu chay may gap doi.

2.6. D¢ tin cdy va tudi tho cao

2.7. Khong chit djc hai

Trong bai bao nay trinh bay vé luya
chon giai phéap (so dd) thiét ké, giai phap
chéng nhidu va lam mét driver.

I11. Phwong phap nghién ciru

3.1. Tong quan chung nguyén Iy
driver cong suit

T yéu cau thiét ké trén, hién nay
driver cong suat cao cua cac hang san xuét
LED trén thé gidi c6 thé dugc thiét ké theo
cac nguyén ly sau:

- Dung mach khong céach ly

- Dung so d6 flyback



50

- Dung mach quasi resonant

- Dung mach cong hudng nira cau
LCC (half-bridge LCC resonant converter)

- Dung mach cong hudng ntra cau
LLC (half-bridge LLC resonant converter)

- Dung mach cong hudng cau (full
bridge resonant converter)

- Dung mach hdn hgp resonant +
buck

Gidi thich chi tiét vé cdc nguyén 1y
thiét ké nay xin dwoc khong viét o day.

3.2. Lwa chon nguyén Iy ciu tao
cua den LED cong sudt

Pén LED cong suit cao thuong
duogc cac hang thiét ké theo cac nguyén ly
o muc 2.1.

Mot LED driver thuong c6 so dd
khéi nhu hinh 1 [1, 2].

Mach
bao vé

Chinh

Iuu

220V
S0Hz —»

Mach
PFC

Hinh 1. So dé khéi mach LED driver

Khéi
> bam 4p ) Khéi ¥
& mach dau ra }(‘L
snubber & tai !ﬁ:
r
Khéi diéu
khién &
phan hi
dong
e e e e 5 = —

o R69 fo)

I,
o
B

Hinh 2. Mach béo vé dau vao

Céc khéi trong so dd hinh 1 ¢o thé
giai thich khai quat nhu sau:

- Mach béo v¢: co churc nang bao vé
qua dong dién, xung sét tir ludi, nhiéu tir
ngoai di vao va tur trong dén dua lén ludi.

Hinh 2 v& mach bao vé dau vao dién
hinh, & day khu vuc 1 1a bao vé€ dong dién
ding cau chi, khdi 2 bao vé xung sét ding
varistor, khéi 3 st dung mach LC dé bao
vé nhiéu dién tir tir ngoai vao driver va tur
trong dén ra ludi.

- Mach chinh luu: ¢6 chire nang bién
do1 dién xoay chicu thanh mot chiéu.

Hinh 3. Mach chinh luu

Hinh 3 v€ mach chinh luu thong
dung, gém mot cAu chinh luu v&i mdt mach



loc sau cau. Tin hiéu loc sau cau dua toi
mach hiéu chinh h¢ s6 cong suat (PFC).

Ciu
chinh hru

L

N

V| DKPKC

Hinh 4. Mach hiéu chinh hé s6 cong sudt

- Mach PFC [5]: ¢6 chirc ‘nang h1eu
chinh hé s6 cong suat sao cho hé sd cong suat
trong khoang 0,97.Hai chi tiéu kinh t& quan
trong 12 hiéu suat va hé sd cong suat. Cac
mach loc dién mot chiéu kinh dién chi ding
tu sau chinh Iuu c6 hé sb cong sut thap dién
ap mot chiéu cang bang phang thi dién dung
tu cang 16n va hé s cong suét cang thap.

PFC

C6 nhiéu loai mach hiéu chinh hé s
cong sudt: hiéu chinh hé s6 cong suat bang
cac phan tir thu dong (vi du mach valley
fill) hay mach hi¢u chinh h¢ s6 tich cuc.

Mach hiéu chinh hé s cong suét
(PFC) trén hinh 4, thuc hién diéu chinh
dong di¢n i thong qua mosfet Q lam viéc
theo nguyén 1y tang ap (boost).

- Mach cong suit dau ra: co chirc
niang diéu khién va 6n dinh cong suit dau
ra va cach ly tai LED véi ngudn dién ludi.

Mach dau ra hinh 5 hoat dong theo
nguyén ly cong huong nira cau, LLC, bao
gom L7, Tran, tu C25A, C25B, nguon cap
400V lay tir ddu ra PFC, diéu khién tan
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s6 chuyén mach cho mach LLC sir dung
hai mosfet Q8, Q9, tin hi¢u diéu khién
hai mosfet dugc IC L6599 [6] (cua hang
STMicroelectronics) cung cap.

Mach nguyén 1y PFC va cong suét
dau ra nhu trén hinh 4 va hinh 5 13 mach
dugc nhidu hing st dung ché tao san
pham ctia minh.

Pé dap tng yéu cau vé chét lugng
cao cua san pham, vat tu linh kién duoc
nhdp tor cac thuong hi€u lon trén thé
gi6éi nhu: Fairchild Semiconductor, ON
Semiconductor, TI, STMicroelectronics,
Infineon .... Nhimg chi tiét gia cong trong
nude, chi yéu do cong ty ¢d phan bong dén
phich nudc Rang dong nhap day chuyén
may vé gia cong, mot s6 chi tiét duoc gia
cong tai cac co sO cd uy tin nhu: Inorsen
Vina Co., Ltd., Cong ty c6 phan dién tir Sao
kim, Cong ty CP Thiét bi dién Vcoils, ...

Theo cac khdi va nguyén 1y & trén,
mach hoan chinh cua driver LED cong
suét 16n ndi dia duge cho nhu trén hinh 6.

3.3. Thiét ké hop nguon

V6 hop ngudn bang nhom dic va
dugc thiét ké nhu hinh 7a. M6 phong nhiét
bang phan mém Ansys Icepak cho két qua
nhu trén hinh 7b. Két qua moé phong thay
rang phan b nhiét phit hop véi cong suét
thiét ké

Mach hoan chinh driver 300W duoc
cho trén hinh 8.
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Hinh 5. Mach céng sudt dau ra
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Hinh 8. Minh hoa hinh anh thuc té (tur trén xuéng) ngu(fn hoan chinh, mach in mach truoc,

mach in mat sau

IV. Két qua va thio luan

Sau thoi gian ODM va OEM san
pham LED ciia cic hing noi tiéng: Fairchild
Semiconductor, ON Semiconductor, TI,
Infineon, Meanwell, Philips, ...., d6i ngii
ky thuat du manh trong nudc da phan tich
cic wu, nhuge diém san phém LED cua
cac hang, lya chon uu diém dé tich hop
vao san pham ctia minh, phan tich nhugc
diém cua cac hang ma khic phuc va da

khic phuc kha triét dé cac nhugc diém
clia cac san pham. Nhiing nhugc diém
dién hinh can khéc phuc la: kha nang chiu
nhiéu xung sét cho cac tau danh ca, noi
& ngoai bién xung sét nhidu va 1én, cin
chéng chiu hoi va nuéc bién. Do d6 san
pham LED trong nudc c6 nhitng tinh ning
tuong duong va ¢ mot vai khia canh vuot
troi so v6i san pham riéng biét cung loai
cua cac hang dang ban ¢ Viét Nam.
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Két qua thir nghiém cac dén LED ché tao trong nude so sanh v6i san phadm cung loai

ngoai nhap dugc cho trong bang sau:

Mai san pham
Thong s6 RD-DR- ] - -

DC300W1T50V1.0 LDP-320M230 | EUK320S220DV |SS-320VP-228BH
Nha san xuat Rang Dong MOSO Inventronic Sosen
bién ap xoay B B " "
chidu diu vao 100277V, . 100277V, . 100277V, . 100277V, .
Tan so0 dﬁu Vao 50+60Hz 50+60Hz 50+60Hz 50+60Hz
Dong dicn xoay 3.5A Max 4A Max 3.2A Max 4A Max
chiéu dau vao
Hé s6 cong suat >(.95 >(.95 >(.9 >(.9
T 6ng méo hai <10%0@100+220VAC <18% @115+230V, .| <10% @220V, [<10% @220~240V, .

<20% @277V, . <20% @277V, . <20% @277V, . | <20% @277V, _.

Dong dién dau ra 1750mA+5% 1750mA+5% 1750mA+5% 1750mA+5%
Hiéu suat >89% >89% >89% >89.5%
Qua dong khdi dong <10% <10% <10% <10%
bi¢n &p daura
Khone tai 195V, 260V . 250V . 250V .
Tho1t gian tre <ls <3s <ls <0.5S
Nhiét do vo T.90°C T 85C T 85C T.90°C
Béo v¢ qua nhi¢t | T.=90°C+110°C | T, =85C+95C |T_ =85C~+95°C|T_ =90°C~110°C
Bdo v¢ qua ap,
dong, cong suét v v v v
Nguon phu X X X 12V/0.2A
Kich thugc DxRxC| 246 x 91 x 54.5 234 x 98 x 40 251 x 80 x 39.7 | 252 x 89.5 x 44.5

- C6 thé dua ra mot sé diém nhan
trong thiét ké san phiam ndi dia nhu
sau:Thiét ké mach chéng sét ndi dia co
phan Gas ndi tiép voi Varistor gitp chong
rd Varistor, c6 2 ting Varistor gitp bao vé
xung dién ap cao tt hon, Varistor sir dung
& tang thir 2 1a 14D471K co thé bao vé
khong bi nd tu hoa PFC.

- Hé s6 cong suét PF cia Rang Dong
c6 thé dat t6i 1 & 90V, .

- Nhi€t d6 vo (T_) cua Driver tuong
duong Driver ctia Sosen (90°C) hon 5°C so
voi T, Driver cua Inventronic va MOSO
(85°C).

- Kha nang chiu xung sét cua
Driver ndi dia twong duong Driver cua
Inventronic va Sosen (L-N 6KV) hon kha
nang chiu xung set cia Driver MOSO

(L-N 5KV).

- Nhiét d6 linh kién Driver noi dia
mat hon so voi nhiét d¢ linh kién Driver
cac hang Inventronic, MOSO.

- Chi tiéu an toan dién cua Driver
ndi dia tuong duong Driver MOSO, Sosen
(Input-Case 1500V, ) t6t hon ctia Driver
Inventronic (Input-Case <1000V, ).

Hi¢u suat Driver ndi dia tuong
duong Driver Inventronic, cao hon hi¢u
suat Driver MOSO va Sosen.

V. Két luén

Nghién ctru ché tao san phim LED
cong sudt cao (300W), trong diéu kién
trang thiét bi trong nudc dat duwoc chat
luong tuong duong cac san phdm clng
loai cua cac hing 16n trén thé gidi, quan
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trong 1a phu hop véi diéu kién hoat dong
0 Viét Nam, gia thanh canh tranh so voéi
cac san pham cung loai ngoai nhap. Diéu
nay chimg t6 chung ta hoan toan co thé lam
chu dugc cong nghé thiét ké, ché tao driver
cong suat cao voi cong nghé trong nudc.
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CONTROL THE DESIGN AND TECHNOLOGY OF HIGH
POWER LED DRIVER

Do Dinh Hung', Tran Van Thinh?, Dang Hoang Anh®, Quach Thi Hanh'
Email: hungdd@hou.edu.vn

Abstract: LED lights are now chosen by a large number of customers because of
the outstanding features that the product brings, such as energy saving, environmental
friendliness, safety, and high lighting efficiency. Therefore, today's lighting uses mainly
LEDs. For high-power LEDs, the fabrication is much more complicated, and many problems
need to be solved. Many LED manufacturers and domestic light source manufacturers often
avoid going into deep research. The article delves into the difficulties that need to be solved
for high-power LEDs and proposes solutions to manufacture them domestically, giving the
results of domestically manufactured products compared to imported ones.

Keywords: Driver, LED structure, niose, Power Factor Corection - PFC
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