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NHIEM VU PE TAI

1. Noi dung va cac yéu cau can giai quyet trong nhiém vu dé tai tot nghiép(vé
1y luan, thuc tién, céc s6 li€u can tinh toan va céac ban ve).



CAC CAN BQ HUONG DAN DPE TAI TOT NGHIEP

Ngudi huéng dan thi 1.

Ho va tén ; D) Anh Diing

Hoc ham, hoc vi : Thac si

Co quan cong tac ~ : Truong Pai hoc dan 1ap Hai Phong
Noi dung huéng dan : Toan bo d6 an

Nguoi huéng dan thir 2.

Ho va tén

Hoc ham, hoc vi
Co quan cOng tac

No6i dung huéng dan :

Yéu cau phai hoan thanh xong trudc ngay...... thang...... nam 2015.

Pa nhan nhiém vu DT.T.N. ba giao nhiém vu B.T.T.N
Sinh vién Can bo huéng dan DT.T.N
Nguyén Vin Kién Th.S Db Anh Diing

Hai Phong, ngay......thang.......nam 2015
HIEU TRUONG

GS.TS.NGUT TRAN HUU NGHI



PHAN NHAN XET TOM TAT CUA CAN BQ HUONG DAN

1. Tinh than, thai d6 cta sinh vién trong qua trinh lam dé tai tot nghiép.

2. Panh gia chit lugng ctia B.T.T.N( so vdi ndi dung yéu cau di dé ra trong
nhiém vy B.T.T.N, trén cac mat 1y luan thuc tién, tinh toan gia tri st dung,
chét luong cac ban vé...)

3. Cho diém cua can bd huéng dan
(Piém ghi bang sé va chir)
Ngay.....thang...... nam 2015
Can bo huéng dan chinh

(Ky va ghi ro ho tén)



NHAN XET PANH GIA CUA NGUOI CHAM PHAN BIEN
PE TAI TOT NGHIEP

1. Panh gia chat lugng dé tai t6t nghiép vé cac mat thu thap va phan tich
s6 liéu ban dau, co s& 1y luan chon phuong an tdi wu, cach tinh toan chat
lwong thuyét minh va ban v&, gia tri Iy ludn va thuc tién dé tai.

2. Cho diém cua can bd cham phan bién

( Diém ghi bang s6 va chit)

Ngay...... thang....... nam 2015
Nguoi chim phan bién

(Ky va ghi ro ho tén)



Loi mé dau

Véi cac vu diém: anh sang 16n, 46 bén cao va it tiéu tén dién ning, Led
duoc Umg dung rong rai trén cac linh vyc: bang quang cdo ngoai troi ,
bang quang bao, dong hd ¢& 16n dit tai cac bién quang cdo tam 16n trén
duong cao tdc, hé théng dén giao thong, bién chi dan, va cac san phim
khac nhu bang chay chit dién tir, bang hé théng gid, Bang ty gid, bang
chtng khoan, hé thong xép hang tu dong... Viéc st dung rong rai thiét bi
chiéu sang bang loai dén nay c6 thé giup chung ta tiét kiém duoc nhiéu
nang luong.chinh vi vady ma cac nha ki thudt,cac nha khoa hoc phai nghién
ctru nhimg céu tao.nguyén ly hoat dong,cac thong s6 ky thuét ...dé tao ra
nhiing san pham tot st dung trén thi truong.

Véi dé tai Nghién ciru mach dién on dinh nguodn cung cap cho dén Led
chiéu sang. Em di trinh bay khai quat vé cau tao, nguyén ly hoat dong cua
dén led va nhimg mach dién 6n dinh cung cdp cho dén led chiéu sang.dé
tai duoc xdy dung v6i bd cuc nhu sau :

Chuong 1. Tim hiéu ciu tao, nguyén 1y hoat dong dén Led.

Chuong 2. Phan tich uvu nhuoc diém mot sé loai LED chiéu sang thong
dung trén thi truong. LED Xenon, LED Cree.

Chuong 3. Phan tich cdu tao, nguyén ly hoat dong cac mach 6n ap ngudn
ngat mo. Tinh toan lap rap mach nguon dong dung LM 2576AD]J.

Trong qua trinh lam dd 4an tét nghi€p, do han ché vé trinh do, thoi
gian va tai liéu nén khong tranh khoi thiéu sot. Em rat mong dugc sy dong
gop ¥ kién cua cac thly co va cac ban dé d6 an duoc hoan thién hon. Em
XIn cam on cac théy co trong khoa Dién - Bién tir, dic bict 1a thﬁy D6 Anh

Diing da giup d& em hoan thanh tot dd an nay.
Hai Phong, thang 4 nam 2015
Sinh vién thuc hién

Nguyén Vin Kién



CHUONG 1
CAU TAO VA NGUYEN LY HOAT PONG CUA PEN LED

I. Mé dau:
1.1 Lich sir phat trién céng nghé chiéu sang:

- Tir xa xua, ngudi tién st str dung nhitng ngon dén thd so dé chiéu
sang hang dong cia minh. Nhitng dén d6 1am tir nhitng vat liéu sén co
nhu d4, vo cdy, stimg thu vat chira m& va ngon bac. Thong thudng sir
dung m& dong va thuc vat.

- Con ngudi chu yéu tao ra anh sang tir lra mac du day 1a ngudn nhiét
nhiéu hon anh sang. O thé ky 21, ching ta vin dang sir dung nguyén tic
d6 dé san sinh ra anh sang va nhiét qua loai dén nong sang. Trong vai thap
ky gan ddy, cac san pham chiéu sang di trd nén tinh vi va da dang hon
nhiéu.

- Theo uéec tinh, tiéu thy nang luong cta viée chiéu sang chiém khoang 20
— 45% tong tiéu thy niang lugng cua mot toa nha thwong mai va khoang 3
— 10% trong tong tiéu thu ning luong cia mdt nha may cong nghiép. Hau
hét nhimg ngudi sir dung ning luong trong cong nghiép va thuong mai
déu nhan thtc duge van dé tiét kiém nang luong trong cac h¢ théng chiéu
sang.

- Thong thudng cé thé tién hanh tiét kiém nang luong mot cach dang ké
chi véi von dau tu it va mot chut kinh nghiém. Thay thé cac loai dén hoi



thuy ngan hoic dén néng sang bang dén halogen kim loai hodc dén natri
cao ap sé giup giam chi phi niang luong va ting do chiéu sang.

- Tuy nhién, trong mdt s trudng hop, can phai xem xét viéc stra doi thiét
ké hé théng chiéu sang dé dat dugc muc tiéu tiét kiém nhu mong doi. Can
hiéu rangnhimg loai dén c6 hiéu suit cao khong phai 1a yéu t6 duy nhat
dam bao mot hé thong chiéu sang hiéu qua.

1.2 Pién cho chiéu sing
bién tiéu thu cho chiéu sang toan cadu 60GW/nim (2650 TWh/nim).
+ Chiém 19% tong dién tiéu thy toan cau (VN: 25,3%).

+ Khoang 24 GW/nam cho su dung dén sgi d6t voi hiéu suat phat
quang chi c6 15Im/W.

+ Khoang 36 GW/nam cho str dung dén FL/HID hiéu suat phat quang
trung binh 75Im/W.

+ Pé thap sang nhu hién nay trén toan thé gisi, mdi nim cac nha may
dién da thai ra 1.900 nghin ty tan khi CO2, 16n gap 3 lan lugng khi CO2
do may bay trén toan thé gidi thai ra, bang 70% luong khi CO2 do toan bo
xe 0 t0 thai ra trong 1 nam.

+ Ning luong (energy - efficient lighting): nang cao pham chat caa anh
séng, tiét kiém nang luong va bao vé mai truong.

Phan chia thi trwong qhiéu sang toan cau nam
2005 (Nguon: IEA 2006)

Chiéu séng
finh hén Chiéu sang
ngoai 8% thuoeng mai
Chiéu sang 43%
18%

Chiéu sang
nha 31%




1.3.Yéu cau chiéu sang

+ Chiéu dé ma sang (lighting for light): nhitng nd lyc tim kiém nhiing
ngudn sang ty nhién dé xua di bong toi.
+ Chiéu sang tién ich (high-benefit lighting), chiéu sang hiéu qua.

2. Dén LED.
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- LED (Light-Emitting-Diode) c6 nghia la diode phat sang.
- Pén LED la loai dén moi nhit bo sung vao danh sach cac ngudn séng

st dung nang luong hiéu qua.

- bén LED di dugc sir dung trong nhiéu tng dung chiéu sang, bao gdm
bién bao 16i thoat, dén tin hiéu giao thong, dén dudi ti, va nhidu ing dung
trang tri khac.

2.1. Céiu tao va nguyén Iy chiéu sding ciia dén led:

D¢ tao ra mdt san pham den LED, vé€ co ban can ¢6 cac yéu td va thanh
phan nhu sau:
a. Thiét ke:



Viéc thiét ké mot san pham dén LED hoan thién doi hoi kién thic
chuyén sau, am hiéu trong cong nghé¢ dén LED, linh vuc gidi nhiét va dac
diém cua cac loai nguyén vat liéu. Thiét ké quyét dinh 80% tudi tho va
chét luong cua dén LED nén viéc thiét ké duoc thuc hién béi cac chuyén
gia c6 kinh nghiém. Cac thiét ké phai duoc thir nghiém kiém chimg theo
phuong phép thtr quy chuan dé c6 dugc thiét ké téi uu nhat. San pham cia
chung t6i duoc thiét ké véi tudi tho tdi thiéu 30,000 hrs.

b. Chip LED:
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Viéc san xuét ra chip LED phu thudc nhiéu vao cong nghé, chat lugng
nguyén vat liéu cu thanh va cép dd tudi tho cua chip LED thanh phém.
Chung t61 st dung chip LED véi tudi tho 70,000 hrs — 90,000 hrs. Viée
san xuét chip LED c6 tudi tho cao c¢o chi phi rat cao, tuy nhién cac dic
tinh chju nhiét, tao mau sic trung thuc, do 6n dinh mau 1au va tudi tho cao
s& dem lai nhiéu hiéu qua dau tu cling nhu trong qua trinh sur dung hon.

c. PCB tin nhiét:

L&p nhom nguyén chat tan nhiét, 10p cach dién cap 1, 16p dan dién, 16p
cach dién cép 2, 16p phu bao v¢, 16p phu mach in. Vi¢e tinh toan thiét ké
chiéu day, nguyén vt liéu, cap do chiu nhiét va tan nhiét, cip do cach dién
doi hoi phai co chuyén gia kinh nghiém, cc thir nghiém va know-how dé
¢6 PCB phul hop véi chip LED duoc sir dung ciing nhu phut hop véi thiét
ké tong thé ctia mot san pham.

d. Két cAu tan nhiét:




Cac két cau lién quan dén tan nhiét duoc 1am bang nhom nguyén chat
dé bao dam tinh dan nhiét cao nhat c6 thé. Vat liéu 1am bang nhom nguyén
chéat khong bi bién doi chat liéu vi nhiét nhu cac loai nhom 13n tap chat
trong qué trinh hoat dong, do vay co thé tai sir dung trong vong doi tiép
theo ctia dén LED, giam chi phi cho khach hang, nha xan xuat va xa hoi.
Ngoai ra viéc thiét ké két cau tan nhiét (chiéu day, kich thudc tong thé,
kich thudc canh tan nhiét, dung sai ché tao, tinh toan khe hd va hudng gio,
tinh toan khe ho lién két giita cac két cdu, ...) co6 anh huong nhiéu dén
hiéu qua tan nhiét va tudi tho chung ctia bong dén.

e. Lens (thiu kinh):




B6 phan nay anh hudng tryc tiép dén hiéu qua phat tan va lugng quang
thong phét ra tir chip LED ra ngoai méi truong. Chat luong cua loai lens
duoc sir dung anh huong truc tiép dén cudng do phat sang va mau sic anh
sang ctia dén LED & cung cong suét.

f. B ditu khién:

M®i dén LED hodc cum dén LED can c6 bo diéu khién, bao dam cung
cap dong déu ning luong dén timg bong & timg vi tri khac nhau trén ban
mach. Ngoai ra phai cung cp ding ché d6 dong phu hop véi chip LED
duoc st dung, téc do giai nhiét cua thiét ké. Viéc 6n dinh ché do lam viéc

ctia bo diéu khién s& bao dam cac chip LED ludn tao ra anh sang 6n dinh,
yéu t6 nay két hop véi chat luong cua chip LED sé& tao ra sy on dinh vé
mau sic anh sang va cudng do 4nh sang trong thoi gian dai. Pé c6 duoc
bd dicu khién tét, can phai st dung linh kién dién tir chat luong, c6 do 6n
dinh cao va dat & ché d6 cin bang tai phu hop véi thiét ké cua dén LED.

g. Cacbo phan phu:




La cac cdu kién con lai nhu bo ga, vanh d3, chan d3..... duoc thiét ké
phti hop véi timg tmg dung khac nhau. Céc chi tiét nay chil yéu lién quan
dén van dé thAm my, tinh phu hop ldp dit theo tng dung, dugc san xuit tai
Viét Nam.
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lon trung hoa
dién tich

- Phan chu yéu caa LED la mot manh nho chét ban dan cé pha tap chat
sao cho trong d6 tao ra duoc hai mién: Mién p dan dién bang 15 trong (hat
tai mang dién duong) va mién n dan dién bang dién tir (hat tai mang dién
am), giira hai mién 1a 16p tiép xdc p — n. Khdi ban dan loai p chua nhiéu
16 tréng co6 xu hudng chuyén dong khuéch tan sang khoi ban dan loai
n,cung lac khéi ban dan loai p lai nhan electron tir khdi ban dan loai n
duoc chuyén sang. Két qua hinh thanh & khéi p dién tich am va khéi n
dién tich duong.

- Dong dién chi chay theo chiéu tir ban din P sang ban dan N. O giira
mién tiép xuc giita 2 16p ban din c6 anh sang phat ra, vi diém phat sang
rat bé nén phia trén phai c6 dang nira hinh cau dé c6 thé phat anh sang tan
xa trong pham vi 180 do vé moi huéng giup ngudi ta nhin thay né.
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Phan cuc nguoc (khdng phat

+ Thé phan cuc thuan (Forward Voltage): Vf (V).

+ Dong phan cuc thuan (Forward Current): If (mA).

+ DOng phan cuc nguoc (Reverse Curent) & thé 1am viéc: Ir (uA).
+ Nhiét o lam viéc cua LED hay cua I6p ban dan p-n: Top.

+ Cong suat dién tiéu thy (Consummation Power): P.

P

- Vat liéu ché tao:
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+ AllnGaP d¢é tao ra cac LED phat anh sang do, da cam hoic vang
+ GaN dé tao ra cac LED phat anh sang xanh duong va xanh da

lam
Loai LED Pién thé phan cuc thuan
bo 1.63<V<2.03
Vang 2.10<Vv<2.18
Xanh 4 cay 1.9<V<4.0
Xanh lam 2.48<V<3.7




Tr ngoai 2.76<V<4.0
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Hoat dong cua LED dya trén cong nghé ban dan. Trong khdi diode
ban dan,electron chuyén tir trang thai ¢ mic ning lwong cao xuéng
trang thai c6 muc nang luong thap hon va sy chénh léch ning luong
nay duoc phat xa thanh nhiing dang anh sang khéac nhau. Mau sac cua
LED phét ra phu thugc vao hop chat ban dan va dac trung bai budc
song cua anh sang duoc phat ra.
Pé c6 mau sang khac nhau, nguoi ta s& dua thém mot sb tap chat khac
nhau vao hoic 13 trong 16p "nhua" cho thém céc chit huynh quang
mau sic cua anh sang do
LED hay con goi 1a diot chiéu sang (diot: hai dién cuc). Ping nhu tén

goi, cong nghé LED 1a cong nghé chiéu sang bang hai dién cuc voi hd
tro cuia cac loai vat liéu ban dan va cong nghé nano.

Quy trinh ché tao dén LED trai qua hai giai doan chinh la ché tao tim
dén trude roi gén voi hai dién cuc tao thanh bong dén. Hai dién cuc
nay c6 d6 dai khac nhau, chan dai 13 anod (dién cuc duong), ngin hon
1a catod (dién cyc am).

Tim dén la ph?m ndi gitra hai dién cuc, goi la LED chip, dugc lam
b?mg vat liéu ban dan. Dong dién mdt chiéu di qua lam chuyén dong
khuéch tan cac dién tich 4m va duong giira hai dién cuc, va giai phong
nang luong dudi dang anh sang. Tuy vao loai vat liéu ban dan dung dé
ché tao LED chip ma cho ra cac dén LED véi mau sic khac nhau.
Aluminum gallium arsenide (AlGaAs) tao ra LED do, aluminum


http://hopdenled.com/webapp/home.php
http://hopdenled.com/webapp/home.php
http://hopdenled.com/webapp/home.php

gallium phosphide (AlGaP) cho ra LED xanh I4, indium gallium
nitride (InGaN) cho ra LED xanh bién, GaP cho ra LED vang... Dén
LED tring 1a sy két hop cta dén LED d6, xanh 14 va xanh bién. Cach
thtr hai dé tao ra dén LED tring 1a phi mot 16p phosphor vang vao
dén LED xanh bién.

- Ban than cong nghé LED cho phép né phat sang dén 100.000 h nhung
c6 cac yéu to anh huong dén tudi tho bo dén nhu:

+ Mach in cua bd dén:

Chét lwong mach in, chét luong mbi han gitta LED v&i mach in
anh huong dén 16n dén do bén cua dén, trong diéu kién khi hau
nhiét d6i nhu Viét nam, néu chat luong ctia mach in va méi han
khong t6t dé gay oxi-hoa dit mach in, khong tiép xtic 1am cho dén
khong thé phéat sang sau mot thoi gian st dung. Trong thuc té
ngudi ta co thé sir dung mach in thuong, hoic bang nhom, gom
cho phép tan nhiét nhanh cho loai LED cong suat trung binh va
16n.

+ B0 phan tan nhiét:

Phén tan nhiét cho dén LED dugc thiét ké nham dua phan tinh thé
phat sang xudng nhiét do thdp nhanh nhit, b phan nay dic biét
quan trong khi thiét ké dén LED cong suat 16n, néu bo phan tan
nhiét nay c6 két ciu khong phu hop thi phan tir LED s& nhanh bi
gia, hiéu suat phat sang giam déng ké.

+ B0 ngudn cung cap:

Bo ngudn cip dién cho dén LED phai dam bao cung cip dong
dién va dién 4p on dinh phu hop 16i loai LED dang st dung céc
linh kién ché tao bd ngudn phai co tudi tho st dung twong duong
v6i tudi tho cuia LED. Vi loai dén cong suat nho bo ngudn don
gian chi 1a mot ngudn ap két voi mot dién tré han dong cho LED
nhung d6i véi véi LED cong suét trung binh va 16n can tao mot
ngudn dong cho LED.
> B0 ngudn cua dén led c6 hai dang chinh:
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So dd khoi chirc niing dong hoc ciia by nguon.

-Trong d6 ngudn dién so cap co thé 1a xoay chiéu (tir ludi dién Quoc
Gia) hoac mdt chiéu (tr binh dién hodc pin nang luong mat troi).

Bo bién dbi thuc hién déng tho1 hai chirc nang. Mot 1a nhan dién ap mot
chiéu va bién thanh dang mong mudn dé tryc tiép cép cho cac LED. Hai 1a
dam bao tinh chit ngudn dong bang cach tu dong diéu chinh dong dién
LED theo dién ap roi trén dién tré son dong Rs. Trong truong hop ngudn
dién so cap la xoay chiéu thi ngoai chinh luu ra con thuong cé b hiéu
chinh hé sd coéng suit hay cose.

-Dé ¢6 hiéu suat cao cac bd bién ddi hién nay hau hét dugc thiét ké theo
nguyén 1y diéu ché bé rong xung, trong d6 dién ap mot chiéu duoc bién
thanh ddy xung, thuong 13 xung dong, sau d6 nin va loc thanh dong mot
chiéu dé cap cho cac LED.

+Vé deén:

Pé dam bao cho dén hoat dong on dinh va bén, vo deén duoc ché tao dé co
d6 chdng thdm nudc cao, déng thoi dam bao kha ning tda nhiét nhanh
chong.



2.2. Nguyén Iy phat xg anh sang ciia LED trdng:

- Do mdi LED chi phéat xa ra mot phé anh sang hep, nén trén thuc té
khong c6 cac LED phét xa &nh séng trang.

- Cé4c LED trang hién nay duoc ciu tao va hoat dong theo nguyén ly
tron ba mau do (Red), xanh duong (Green) va xanh lam (Blue) bang céch
st dung 3 LED c6 ba mau néu trén (RGB Mixed Color White Light).

- Dong dién chi chay theo chiéu tir ban din P sang ban dan N. O gitta
mién tiép xuc giita 2 16p ban dan c6 anh sang phét ra, vi diém phat sang
rat bé nén phia trén phai c6 dang nira hinh cau dé c6 thé phat anh sang tan
xa trong pham vi 180 do vé moi huéng gitp nguoi ta nhin thay né.
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Quang pho cia anh sang nhin thay

Anh sang con nguoi c¢6 thé nhin thay va cam nhan dugc mau sac la

trong khoang budc song tir ngoai dén hong ngoai ( 380nm -> 780nm ).
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Pho phit quang ctia LED tring.
- Dac trung quang cua LED:
+ Hiéu suat phat sang (Luminous Efficacy) (Im/W).

+ GOc phéat sng (26%2).+ Cuong d6 sang (Luminous Intensity) (mcd).



+ Quang théng hoac d6 roi (Luminous Flux) (Im).
+ Bang rong pho phét sang (nm).

+ Nhiét @ mau (Color Temperatures) (K), toa d6 mau (X,Y).



- Anh huéng ctia moi truong dén dic trung I-V cua LED:

10 :I LI I LILBLL l LILBLEL I LILBLIL] l LILBLIL] i I LI I LI I LI T l LILIL :
g X Red LED o] | / ]
< [| GaPAs/GaAs r=295K I
é F | _ W—K N Fig. 6.5. Current-voltage char-
- 6T T acteristic of GaAsP/GaAs LED
- ‘ T=71K emitting in the red part of the
Bap— A - visible spectrum, measured at
S F ! \/ ] 77 and 295K. The threshold
2F ! +— voltages are 2.0 and 1.6 V, at 77
X J j ] and 300 K, respectively.
0F !
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- Anh hudng cua dién 4p nguon nudi dén dic trung I-V cua LED:
0.5

0.4

0.3

0.2

Forward current (Amps)

0.1

/
0.0 | =

00 04 08 12 16 20 24 28 32
Forward Voltage (Volts)

- Y&u cau ngudn dé bao dam chat luong chiéu sang va tudi tho cua LED:



+ Dién 4p nudi con LED la dién 4pmot chiéu: Gia tri phu thudc vao vat
liéu ban dan va c6 d6 6n dinh cao.

+ Péstr dung dién lugi 110, 220V, bat budc phai ha 4p va chuyén ddi sang
mat chiéu.

+ C6 thé sir dung nguon nudi thé (dién ap dit 1én LED khong d6i) hoic
ngudn nudi dong (dong dién qua LED khong dbi), tuy theo diéu kién
hoat dong cua dén LED. Tuy nhién, dé dam bao chat luong, d6 6n dinh
cua chiéu sang va tudi tho caa LED, nén sir dung ngudn dong.

+ CO6 mach chuyén dung dé diéu khién cuong d6 chiéu sang (Dimming)

2.3. Cong nghé ché tao LED tring.

Tét ca cong doan san xuit LED déu thudc linh vuc cong nghé cao vi
phai xir 1y chinh x4c cac don vi ¢6 kich thudc nano va phai ché tao cic
mang ban dan thit mong trong moi truong that sach dé dam bao tinh ning

va tudi tho cua tim dén. Phan tng tao thanh vat liéu ban dan phat sang
phai dugc thuc hién trong chan khong, thuc hién trong phong sach, sach
hon c4 phong bao ché y duge. Chinh cong doan nay da day gia LED lén
cao, day ciing chinh 13 yéu diém ctua LED vi chua thé canh tranh vé gia
v6i cac cong nghé chiéu sang truyén thong.

- Cac khiu cha yéu trong cong ngh# z4n xuit LED -
1. Dé (Subztate) 2. Nuét lop spitaxy dém N
SiC, Saphirs, Si. GaN, —> Epitaxy buffer layer growth :

A 41 :
4. Phién Ep: LED 3. Nudt lop epitaxy tich oec :
LED Epi-Wafar & |~ Ppitaxy sctive tayer :

T
. 5. Koe thoc -
= i e et

.
AR R R R R A R R A R R R R R R rewrrsssiasany
MhAdaaa AAAARBARRAANNNS R R Iy . MAMAMNII g

7. Phidn co chup LED 6. Ket thuc doqn 2au (Back-end):
LED digz-ca-wafer <—1 Mue 0 (Level 0) ;
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rrersans

S. Kt thuc doga zou (Back-sad): NEETS=S)
e 1 (lovel 1) =D |~ LED dies
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http://hopdenled.com/webapp/home.php

- Cong doan “Back-End” san xuat con LED triang bao gom:

- Phién c6 san cac chip LED mau xanh lam hoic tir ngoai (Blue/UV LED
chip wafer).

- Rach biang lade + tach chip LED tao thanh con LED riéng I¢é (Laser
scribing +leaving LED chip).

- Han con LED lén dién cuc catdt (Bonding to the cathode).

- Han day dan dién x 2 (Wire bonding x2).

- Phu phét pho (Phosphor coating).

- Boc thau kinh nén epoxy (Epoxy-based main lens molding).

Uu diém:

- Hiéu quéa: LED c6 hiéu suit phat sang cao hon bong soi dét.

+ Pén LED c6 nhimg wu diém tiét kiém niang luong tiéu thy tir 70-80% Sso
voi loai den thong thuong.

+ U'dc tinh chi v6i cong sudt 1/5 so voi tat ca cac cong nghé chiéu sang
khac. Tiét kiém rat nhiéu ning luong (1000 bong dén Led = 1 bong dén
Neon 0,6 m). Ngoai ra tudi tho ctia dén Led c6 thé 1én dén 100.000 gid
(twong duong 10 ndm).

+ Mot bong dén LED cong suat SW cé thé cho anh sang voi mot bong dén
20W.

+ Thoi gian chiéu sang cta dén Led trang trung binh 100.000 gio.

+ Theo tinh toan cta Vién Han Lam Khoa Hoc M¥, néu str dung dén Led
cho 50% nhu cau chiéu sang hién nay & My thi mdi niam s& tiét kiém
dugc 17GW, tuong Gng voi cong suat cua 17 cum nha mdy dién hat
nhan.

+ Hiéu suit phat sang tang 1én 100 lan.

+ Pén nay tuy gia con dat nhung LED trang dang bat dau pho bién vi nd
két hop dugc uu vigt vé tiét kiém dién cua dén huynh quang, den
compact va uu viét vé tinh nho gon, tap trung, tt bat nhanh chong, dé
dang cua bong deén tron.

- Kich thwéec:

+ Kich thuéc cua bong Led rat nho vi vay c6 thé bé tri d& dang trén mach
in, tiéu hao dién nang it, co thé ndi tiép cac LED thanh cac dai dén dai
hoac thanh tirng cum.



- Mau sic:

+ Led c6 thé phat ra mau siac nhu ¥ mudn ma khong can bo loc mau nhu
phuong phap truyén théng.

+ Do tiéu hao nhiét rat it, LED hau nhu khéng nung ndng mdi trudng
xung quanh va khac véi cac loai bong dén khéc, anh sang LED khong
gy chéi, moi mat, khong phat ra tia cuc tim. LED c6 thé phat ra anh
sang c¢6 mau khac nhau, tir xanh 14 cdy, do, dén trang

+ Anh sang phat cia dén LED c6 mau sac phu thudc vao chét liéu 1am ra
no. Vi du:nhu dén LED mau do duoc lam tir cac thanh phf?m hoa hoc
nhu nhom, gali, a-xen. Pén LED mau tréng duoc tao ra béng cach bao
phu mot 16p photpho mau vang bén ngoai dén LED xanh da troi.

- thoi gian bat tit nhanh:

+ Led cd thoi gian bat tit rat nhanh ké tir luc c6 tac dong tinh bang micro
gidy.Diéu nay rat quantrong trong thdng tin lién lac va trong linh vuc c6
yéu cau thoi gian dap tng nhanh.

- P sang toi:

+ Led co thé dé dang diéu khién d6 sang t6i bang phuong phap diéu

chinh ché do rong xung hoic ting giam dong dién tac dung.
- Tuoi the dén cao:

+Nguén 1am viéc thap va cdng suat nho nén it tiéu hao nang luong, it bi
130 héa vt liéu, do d6 ma Led c¢6 tudi tho cao.

+ Pay 1a wu diém 16n nhat cua dén Led, tudi tho ciia dén vao khoang
35000 - 50000 h 16n hon nhiéu lan dén huynh quang va dén soi dot.

- P bén cao:
+ Led duoc 1am tir vat liéu ban dan nén rat kho bi pha huy boi sy va dap.
- An toan:

+ Led khong gay doc hai va than thién véi moi truong.

+ Kha nang vuot trdi ¢ dy 1a lugng chét thai (dén hong) ma LED thai ra
(do tudi tho dai hon nhiéu) it hon rat nhiéu so v&i dén soi dét va
compact (tudi tho ngan),

+ Khoéng st dung thuy ngan - nguyén nhan chinh ctia viéc 6 nhiém moi
truong.

- Chung loai da dang:



- DPeén LED chiéu sang trong nha:

+ Bén LED bup: c6 cac loai 1.5W, 4W, 6W,9W...

30.000 Quang thong 30.000 Quang thong
gio’ 136im gio’ 300im

Nhiét d6 mau Géc chiéu Nhiét d6 mau Géc chiéu
2750-6500°K 180-230V gy do A 3000-5500°K DC12v pre asé

+ Pén LED thanh ray: 3W,5W, 7W, OW:

Quang thong
910Im

35.000
7Watt gicr @
Nhiét d6 ma
30:1?(;-630?3: 180-240V

Quang thong 30.000
540-595Im gicr

Géc chiéu Nhiét dé mau Géc chiéu
30 do A ryaml 180-240V g do A

o
B




+Peén LED 6p tran:

30.000 Quang thong
gio’ 320-340Im

Nhiét dé mau Géc chiéu
prerErral 220-240V PYEN

+Peén LED 4m tran: 3W, 5W, 7W, OW, 10W, 12W...




Nhiét do mau
3000-6500°K

Nhiét d6 mau
3000-6500°K

180-240V [P

Goéc chié

Quang thong
235-255Im

Quang thong
285-425Im

180-240V [P

Géc chié




+Peén LED 6p tuong:

30.000 Quang thong
gio 80Im
Géc chiéu .

AR 110-250V P& a6

30.000 Quang thong
gior 80Im

— Géc chiéu
Nhlitogg';“a“ 110-250V pres

Ngoai ra, con 1 s6 loai dén khac: dén LED tuyp, dén LED day, den LED
nha xudng, den LED am tran dang tam....

- DPén LED chiéu sang ngoai troi:

+ Dén pha LED:



30.000 Quang thong 30.000 Quang théng
gio’ 1800-1986Im gio’ 3000-3450Im

Nhiét dé mau Goc chiéu Nhiét dé mau Goc chiéu
3000-6500K 85-265V g do 3000-6500K 85-265V prn do A

+ Pén dudng chidu sang: 30W, 60W, 90W, 120W, 160W, 180W




50.000 Quang théng
gio 2700im

iét d6 ma Goc chiéu
Nhiet dé mau ; “
3750-4250K 120-277V #11; : gg

50.000 Quang théng

gio 7995Im
S Sl 120277V (A
3750-4250K = :/:..11 g : gg




+ DPeén chi€u sang trong nuoc:



30.000 Hiéu suat phat
gior sang 80-120Im/
Mau xanh/Vang/ 24VDC Goc Chl
Xanh dwong 20 do

30.000 Hiéu suat phat
gio’ sang 80-120Im/

Mau xanh/Vang/ Géc chiéu
Xanh dwong 24VDC 20 do A

+ Den LED chiéu sang san vuon:




Mau xanh
Ia cay

90-260V prede

30.000 Hiéu suat phat
gior sang 80-120Im/
Mau xanh

—
Feulll 90-260v gAY

30.000 Hiéu suat phat
gior sang 80-1201m/

y2\




Nhuwoc diém:

- Gia thanh: gia thanh cao.

- Téa nhiét: toa nhiét & chan dé can co6 bd tan nhiét.

2.4. Bang so sanh vdi cdc dén khac.

BANG PHAN TiCH VA SO SANH 3 LOAI BONG PEN THONG

DUNG

Hiéu qua nang lwgng

Tudi tho trung binh

Cong suat trong duong v4i bong
dén soi dot 60W.

Chi phi hoat dong hang nam — Tinh
theo con sb trung binh mot ho gia
dinh c6 30 bong den, st dung 5 gio
mdi ngdy v&i don gia 2,200d/Kwh.

MGoi truwong

Phat thai Carbon Dioxide (Carbon
Footprint) — Khi nang lugng tiéu
thu thap hon sé& lam giam lugng khi
thai CO2, oxit luvu huynh ra moi
truong

Chura thuy ngan — M0t loai nguyén
t6 doc hai mau bac anh kim, & dang
l6ng trong diéu kién nhiét d§ phong.

Tuan theo tiéu chuan RoHS (giam

Bong dén | Boéng dén Béng dén
cong cong nghé cong nghé
nghé sgi huynh quang LED
dot (CFL)
1,200 — 8,000 - 40,000 -
1,300 gio | 10,000 gio 60,000 gio
60 watts = 13-15 watt | 6 - 8 watts
7.2 :

S Sl nam | 020
nam nam
Bdng Bong dén Béne den

déncong cong nghé con gn hé
ngh¢ s¢i huynh quang LgEISg *
dot (CFL)
Nhiéu | Trung binh It
Co6 — Gay doc
. , | hai cho strc R ,
Khong co .. .. Khongcé
khée va moi
truong
Co Khéng — chira Co



chat thai doc hai) — Quy dinh cac
gidi han ndng d6 tdi da clia cac chat
thai doc hai st dung trong thiét bi
dién va dién tur.

Bdng
Cic yéu t6 anh hwéng
dot

Nhay cam véi nhiét do thép Mot s6

Nhay cam v6i1 do am Mot s6

Mirc d6 anh huong dén tudi tho cta
viéc bat tit lién tuc (vi du nhu den
chiéu sang trong cac tu quan 40)

Mot so

Bat sang tirc thi

déncong
nghé s¢i huynh quang

Ttrc thi

1mg-5mg

thiy ngén va

day la cac

nhan t6 chinh

gay doc hai
cho moi
truong

Bong den

cong nghg Bong dén

cong nghé

cFL) | LEP
Co Khong
Co - thuong
c6 nhiéu van
dén khi do
am khong khi
tang
CO — Viéc bat
tat lién tuc
lam giam tu6i Khong anh
tho cia bong . huong
deén huynh
quang
Khong — can
thoi gian dé
lam nong
thily ngan dén
nhiét do phat
sang cuc dai
Rat bén —

Khong

Ttrc thi

Khong bén ‘
— Thuy tinh| Khong bén — Bong den

Do bén va soi dot | Thuy tinh d& LED c6 thé
rat dé bi vo bi vo chiu lac va
va duat va dap
A e 1ia s o 3.4
D0 phat nhiét 85 btu's/gio| 30 btu's/gio btu's/gior
Nguy co khi c6 16i vé mit cokhi | Motsd | CO— Co thé It kha ning



bat lira, khoi
hoac phat mui
Bong Bong dén , ]
Cong suit tdi thiéu dé tao mot = déncong = cong nghé cli“::lngndi%
cwong do sing mong muon nghé s¢i huynh quang LgEDg &

dot (CFL)
Néing lugng dnh séng tao ra boi mot Cong suit (Watt)
nguon sang (Lumen)
250 25 4-9 3
450 40 9-13 4-5
800 60 13-15 6-8
1,100 75 18 -25 9-13
1,600 100 2330 | 16-20
2,000 125 28-40 | 20-25
2,600 150 3055 | 25-28

a) Tudi tho.

- Tudi tho cao hon khoang tir 10 — 20 lan dén compact va khoang hon
50 lan bong dén soi dot. Do tudi tho dén led khong phu thudc vao sd
lan bat tat, cac loai dén phong dién mdi 1an tat bat giam di 1h sir dung.

- Dén LED khéng co sgi dbt nén khong lo bi dat, khéng c6 khi bén
trong nén khong dé bi suy thodi, kndng cé dién cuc phong dién nén
khdng d& bi hu hong, dién 4p néu bi thay d6i it nhiéu thi dén sang it
hay sang nhiéu hon chir khéng d& bi hu hong.

b) Chit lwong anh sang.

- Quang pho cua dén tron van 13 than thién nhat vi giong véi phd anh
sang ban ngay.

- Anh sang dén LED khong gay hiéu tmg nhap nhay va khong hé c6
blic xa cyuc tim (cai ndy co & dén compact ). Hoat dong véi dién ap thip
nén giam nguy co gay chay nd.

- Truc ti€p cho dugc mau mong muodn, khong can loc, rat tiét kiém
dién, dé dang bat tat nhanh, nhiéu lan.

¢) Hiéu suat.



- LED bong tron chi str dung tir 2-10W dién nang tiéu thu (bang 1/3
hay 1/10 so v&i dén FLC va dén soi dot).

- LED tiét kiém nang lugng hon so v&i khi sir dung dén Halogen va dén
tron (hai loai dén nay phat birc xa nhiét-hong ngoai 16n): D6 1a tiét kiém
dién va nhiét lugng tiét kiém cho diéu hoa (nang luong nay chiém 2-3%
ning luong tiét kiém trong toa nha-Hoi thao vé giam hiéu tng nha kinh).

Biéu d6 hiéu suit .I.umen/\;v—att cla cic loai dén

Din day téc .

Halogen 20K
Halogun 10K

Haloguen
thuong mai

Oén huynh
quang 15/1e

O LLD bogi
5t nhat

0 X 40 &0 0 100 120

- Cong suat tiéu thy thay thé cua dén LED.

Coéng ,
, Thay thé Nhiét do
Loai dén suat tiéu . .
den soi dot mau
thu
LT-HPB-9W (LEDTEK- oW 70W 3000-7000K

China)

LED Bulb(SP80) (BBE Co., 15W 100W Trang 4m




Ltd. - China)

LED bulb NBL-07 W 70(630Im/W) | 3000-7000K
(90Im/W)
/ 160 150 1L m/\W
140

120 Lm/W
120

100 a0 | m/\W

Lm/W
o
o

15 Lm/W

1 2 3 4

Hiéu suit phat quang: 1- dén sgi dét (Incandescent), 2- dén huynh quang (
3- dén phong dién khi (HID) va 4 - b6 dén LED (source: LED-2008)




LEDs Save S3Watts

¢ 60"
|
| ;u? 50
)

: S a0 J 60W Bulb
| b 30
I 2 1 B Compact
| - 20 Fluor.
| &% B LED
) 10
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Light Source
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Cong suit tiéu thu.

Bang tong hop:

. LED Pén soi bén huynh
Muc tiéu .
2002 | 2007 | 2012 | 2020 dot quang
Hiéu suat phat
20 | 75 | 150 | 200 16 85

sang

Quang thong 25 | 200 |1.000|1.500| 1.200 3.400




d) D bén:

- Do duogc stir dung nhém hop kim bao phi vira ¢é tac dung tan nhiét, vira
gilp bao vé dén. Chinh vi vy dén c6 d6 bén rat cao ngay ca khi roi
(cling khong tao ra c&c manh v& nhu dén compact hay dén soi dot).

e) Toa it nhi¢t ra méi truong:
- Do st dung dé tan nhiét 16m, chi sinh ra 3.4 BTU/h so véi 85 ciia dén soi
dot. Chinh vi thé lam giam dién nang tiéu thu do diéu hoa it phai str dung

hon. Hoan toan khdng chira thity ngan khi san xuat bong dén.

- Chinh vi vay dén LED Ia san pham rat than thién voi mdi truong va tro
thanh san pham xanh trong cong nghé.

- Khéng st dung thy ngan - nguyén nhan chinh cua viéc & nhiém moi
truong.

f) Kha nang ing dung nang lugng mat troi:

- Chinh vi khdng yéu cau cao vé dién ap dau va céng suat thap nén viéc
sir dung cac tam pin chuyén hoa nang luong mat troi thanh dién nang vo
cung kha thi, dac biét doi vdi cac vung khé keo duong dién tdi noi tiéu
dung.

- Pén LED sir dung nhiéu ngudn dién sac khac nhau nhu: pin ning
luong mat troi, ngudn dién xoay chiéu 220 V - 50 Hz hay cd nguon di¢én

mot chiéu 24V tir xe hoi, di-na-mé quay tay...

- Do do, rt an toan khi st dung trong moi truong am udt va dé bat lua
(tran x0p,..) vi str dung dién 1 chiéu voi bd ngudn ngoai..

g) Chon dén theo cong suit:
- Lya chon cdng suat dén theo cong suat thay thé dén thuong.
h) Gia thanh.

- Pung 1a dén LED c6 gia thanh cao hon vi quy trinh san xuét phirc tap
hon, tuy nhién khong vi thé ma khong sir dung LED.



- Hay lam 1 bai toan du an: So sanh dyu an str dung LED va compat hoac
Halogen khi tinh dén chi phi dau tu ban dau, tién dién, chi phi thay thé,
bdo dudng... thi chi sau 2 ndm, chénh l¢ch vé sb tién dau tu ban dau sé
khiu hao hét, bit dau tir nam tht hai tré di, ban s& thu loi khi st dung
LED cao hon khi sttu dung compact.

- Pén LED c¢6 thé duoc st dung trong nhiéu linh vuc nhu dén doc,
chiéu sang bé boi, nhit 1 cho chiéu sang quang cdo ngoai troi tai nhiing
noi khoé thay lip, do c6 tudi tho cao hon nhiéu lan so véi bong dén neon,
ddng thoi c6 nhiéu mau sic phong pha nhu: d6, xanh 14, xanh da troi, mau
ho phach...

- Pén LED sé thay thé dan dén soi d6t va dén huynh quang boi nhing
vu diém nhu tiét kiém nang luong tiéu thu tir 70 dén 80% so véi loai dén
thong thuong; tudi tho cao ( néu thap dén LED mudi gio mdi ngay thi 23
nam sau mao1 phai thay bong ) kich ¢& nho, nhiét nang sinh ra trong qua
trinh hoat dong khong dang ké, hoat dong tbt trong diéu kién nhiét do
thap,st dung dong dién mot chiéu voi hiéu dién thé nho, khong gay 6
nhiém méi truong.

CHUONG 2

Phén tich vu nhwoc diém mdt s6 loai LED chiéu siang théng
dung trén thi trweong.Dén halogen, LED Xenon, LED Cree
1. Dén halogen

‘ P
Bong den
halogen



Pén halogen 14 loai phd bién nhat trong nganh 6 t6 hién nay. Ly do nam ¢
uu diém 16n nhat cua loai dén nay: tudi tho cao.

Tubi tho ctia mot bong deén halogen 1a khoang 1.000 gio chiéu sang & diéu
kién binh thuong.

Thém vao d6, chi phi thay méi loai dén nay rat thap.

Tuy nhién, day khong con 1a lua chon s 1 cta ngay cang nhiéu

nha san xuét 6 t6. Ly do? Den halogen khong thyc su dong nghia voi tinh
hiéu qua.Dé hiéu rd hon vé diéu nay, hiy cung tim hiéu nguyén tic hoat
dong cua den halogen.

Bau dén 1am bang thuy tinh c¢6 kha nang chiu nhiét rat cao, bén trong chtra
khi halogen (thanh phan chinh la khi argon va nito) va mot s¢i day toc bang
vonfram. Bong dén lay dién nang cua 6 t6 va dot nong sg¢i day toc dén
khoang 2.500 do C, con sg1 day toc khi nong do 1én s€ phat sang.

Den pha halogen



Van dé 16n nhat 1a cung voi viéc chiéu sang, dén halogen con tao ra nhiét
lugng du thura 16n, gay lang phi nang luong.

Mot van dé nita 1a sy phan tng cta bong dén halogen véi cac chat. Vi du,
khi thay bong dén hong, ban khong dugc so vao bau thuy tinh. Muoi trong
mo hoi tay s€ lam giam tuoi tho bong dén.

Tuy vay, dén halogen c6 kha nhiéu wu diém: chiing chiéu sang hon - chu
yéu nho nhiét luong toa ra tir day toc; chung c6 nhiéu kich ¢& khac nhau
nén c6 thé ding cho hau hét cac mau xe; chung c6 thé cho anh sang mo -
tao diéu kién cho cac nha san xuat 6 to lam ra nhiéu phién ban tuy loai xe.

Tom tat wu nhugc diém cia dén halogen:

Uu diém : - tudi tho cao hon so voi dén soi dét truyén thong
- hiéu suét chiéu sang cao

- chiéu sang tot

Nhuoc diém

- lang phi lang luong

- can sy cham soc dic biét

2. dén xenon

Pén xenon, thudong duoc goi 1a dén cudng d6 chiéu sang cao (HID), ¢ uu
di€ém noi bat 1a tiét kiém dién. Bau thuy tinh chtra khi xenon, nén cho 4nh



sang hoi xanh (nhin bang mét thuong).

Pén xenon xuit hién 1an dau trén xe BMW 7 Series vao nam1991, tir tir
chinh phuc cac nha san xuét 6 to va dén nay la lya chon s6 1 ctia nhiéu cong
ty.

Diém dau tién can luu y vé dén xenon 13 tiét kiém ning lwong hon nhiéu so
v6i dén halogen néu xét vé luong anh sang phat ra. Tuy nhién, ddy ciing lai
chinh 1 diém yéu cua loai dén ndy, vi 4nh sang qua manh cta dén xenon
thuong khién nguoi va xe di dbi dién bi choi mat. Theo s6 liéu théng ké
chinh thirc, bong dén xenon san sinh 3.000 lumen va 90 mcd/m2, trong khi
bong dén halogen san sinh 1.400 lumens va 30 med/m2.



Dén xenon gio day ciing c6 nhiéu kich c¢& va bién thé dé c6 thé dung cho
nhiéu loai xe khac nhau.

Den pha xenon trén xe Lexus RX 450h

Hiéu qua tiéu thu nang luong thudng 1a diéu dau tién ngudi ta nghi dén khi
nhac téi dén HID. Uu diém nady gdp phan gitip 6 t6 giam tiéu thu nhién liéu
va luong khi thai CO2 ra moi truong.

Pa sb tin réng dén xenon c6 tudi tho dai hon dén halogen. O diéu kién binh
thuong, dén xenon co tudi tho hoat dong 1a khoang 2.000 gio.

Tuy nhién, loai dén nay ciing c6 mot s6 nhuge diém, du dé khién khong it
nguodi cho rang dén xenon khong phai la lya chon tot nhat cho xe cua ho.
Thir nhat, nhu d4 néi & trén, ludng 4nh sang qua manh phat ra tir dén xenon
co thé lam choi mat céc tai x€ khac trén duong, dac biét 1a cac xe chay
ngugc lai, tding nguy co tai nan.



Thit hai, dén HID nhin chung dat hon, trir khi noi ti chi phi lap dat, thay thé
hodc bao dudng.

Cuoi cung, mot s6 den pha xenon c6 hai cho strc khoé, vi mot s6 loai c6 thé
chtra cac chat doc, nhu thuy ngan.

Tém tit vu nhuoc diém cua dén xenon

Uu diém

- tudi tho cao

- hiéu suét cao do tiét kiém dién

- cho tai xé kha ning quan sat t6t hon

Nhugc diém

- cudng d6 chiéu sang qua cao gay nguy hiém cho cac xe nguoc chiéu
- chi phi cao

- ¢6 thé chira c4c chét doc hai

3. LED Cree (XML2)

Thong s6 ky thuit:

- str dung dién ap DC 8 - 36V ( dén can dung dién binh méi c¢6 thé sir dung )

- két cau hoan toan bang nhom , inox

- Hién tai denpinpro.vn chi ¢6 chan H4, H4 14 chan dén pho bién nhat cho cac
loai xe honda

- bén Pha LED dung 3 led XM-L2

- Bén Cos sang 2 tim 20W - 2000 Lumen

- bén Pha sang 3 tim 30W - 3000 Lumen

- Bén Pha LED cho xe honda véi thiét ké chdng choéi cho ngudi di nguoc chiéu
- Nhiét mau - mau sic anh sang:

mau 5500k anh sang 1a mau Trang 4m ( mau bong dén huynh quang 1a mau
trang lanh, mau tring 4m 1a mau trang nga vang )

mau 5000k anh sang 14 mau vang nang ( mau vang nhe )

mau 4300k anh sang la mau vang

Dén pha xe may cong ngh¢ LED siéu sang
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+ Hinh anh tham khao mau anh sang

U2{6500K¢ U2{4700 K U233000K
XM L2216 500K XM E2147.00KS PXM 233 000K

Dén pha xe may cong nghé LED siéu sang
( dén halogen - dén zin theo xe nhiét mau khoang 3000k-4000k )

Uu diém:

- Khoi dong nhanh chong chi mat 0,1 gidy dé dat 6 sang t6i da, anh sang 14 tic
thoi

- Tiéu thu it dién nang

- Cho hiéu suat cao hon so véi dén halogen va xenon

- Tudi tho 1au dai

+ Trén thi trudng hién c6 nhiéu miu dén LED

- Cach lip rap bong:



+Chi can giit nguyén hé thdng dién cii cia xe, thudng 13 ngudn cip dién binh
12V (hodc cao hon), khong can thay sac va binh 16n hon nhu khi gin dén
Xenon! Vi den ti€u thu dién nang it hon ma van mang t¢i do sang manh mé
hon, dong thoi nhiét téa ra thip hon khong lam nong choa den xe!

Luu ¥ néu xe nao dung dién may thi chi can d4u ndi lai mdi ndi dé sir dung dién
binh cho Led sdng 6n dinh

Nhuoc diém

LED sang manh va tirc thoi khong c6 do tré

- LED téa nhiét ¢ chan LED, khong toa nhiét ra khong khi xung quanh béng
LED vi vay choa dén s€ khong bi nong

- Hiéu suét cua LED cao hon dén Xenon va dén sgi dot

- Led c¢6 tinh tham m¥ cao va tudi tho 1au dai

CHUONG 3

Phén tich ciu tao, nguyén ly hoat ddng ciac mach 6n ap ngudn ngit mé.
Céc mach ngudn dong co ban

3.1 Bién ap.

Bién dp dugc su dung trong cac bo nguon cung cap dé cach ly ngudn cung cip
ra khoi ngudn dién apAC; va dung dé ting dién ap néu can mure dién ap cao
hon hay giam dién ap néu yéu cau murc dién ap thap hon. Neu st dung bién ap
trong by ngudn cung cap, thi ngudn cung cap AC chi dugc mac dén phia so cap
ctia bién ap de cach ly mach dién tir ra khoi nguon cung cép AC. Khi Iya chon
blen ap, moi quan tam dau tién 1a thong so dinh muc cua nguon phia so
cap.Céc muc so cap thong dung nhat la 110V dén 120V hoac 220V dén 240V.
Quan tam tiép theo 1 tin sé ctia nguén AC. Mot s6 tan s6 1a 50Hz dén 60Hz,
400Hz, va 10 000Hz. M01 quan tam thir ba la thong s6 dinh mirc cua dién ap va
dong thu cap ctia ngudn cung cap. Cu01 cung la kha nang xur ly cong sut, hay
thong sd dinh muc Volt - Ampere, vé co ban 1a mirc cong suat ¢ thé duogc
phan bb dén cudn thu cap cua bién ap; cho theo don vi Volt - Ampere boi vi
cac tai co thé dugc ndi véi cudn thir cap.

3.2 Mach chinh luu.

Mach chinh lwu 1a b6 phan trung tdm cua ngudn cung cip, c¢6 chirc ning
chuyén déi dién ap ACO dau vao thanh dién ap DC ¢ dau ra. C6 ba loai mach
chinh luu co ban dugc sir dung trong cac bo ngudn cung cap: chinh luu ban
ky, chinh luu toan ky dung 2 diode, va chinh luu toan ky kleu mach cau.
Hinh 10.1a, la mach chinh luu ban ky co ban. Diode dugc mac nbi tiép vai tai,
do ¢ diode nén dong dién chay trong mach chi theo mét chiéu. Hinh 10.1b, 13
mach chinh Iuu ban ky trong ban ky duong cua song sin.Diode dugc phan cuc
thuan cho dong dién chdy qua tai. Vay ban ky duong cua chu ky séng sin s€

xuét hién trén tai. 1 . D,
VAO 4
AC /\‘ v || 4 N
i '
T

1
(a) Mach chinh luu bdn ky (b) Bdn ky duong trong mach bdn ky

Hinh 10.1: Mach chinh luu bdn ky va bdn ky diode dén



Hinh 10.2a, 1a mach chinh luyu ban ky v6i1 ban ky am cua song sin.Luc nay,
diode bi phan cuc ngugc nén khong dan, khong c6 dong chay qua tai, khong co
sut ap trén tai.

Mach chinh luu ban ky chi lam viéc trong mot ban ky cua chu ky tin hiéu vao.

Tin hiéu ra la day cac xung du’ong hay am tuy theo chleu diode duogc mic trong
mach. T4n sb xung ra bang tan so tin hiéu vao. Tan sb cta xung ra goi 1a tan sé
gon
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(a) Bdn ky @m trong mach bdnky  (b) Xdc dinh chiéu dong dién
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Hinh 10.2: Bdn ky ngung dén va chiéu dong trong diode

Cuyc tinh cua dién ap ¢ dau ra tuy thudc vao cach méc diode trong mach (hinh
10.2b). Khi phan cuc thuin cho diode c6 cathode no1 tiép voi R1, dong dién
chay qua diode tir anode dén cathode (theo chiéu miii ten) nén dau cathode cua
diode c6 cuc tinh duong cua dién 4p chinh luu. Cuc tinh cua ngudn cung cap co6
thé dao ngugc bang cach dao nguoc diode.

B0 chinh luu ban ky c¢6 nhuoc diém 16m la do dong dién chi chay trong ban ky
cia moi chu ky nén mach c6 hi¢u suat ning lugng thap. Pé khac phuc nhugc
diém do, co thé st dung bd chinh luu toan ky.Mach chinh luu toan ky co ban
nhu ¢ hinh 10.3a.Mach can phai c6 hai diode va mét blen ap_ diém glu:a Pau
day ra diém glu’a cua cudn thir cap cta bién ap s& duoc ndi dat, nén muc dién
ap tai hai dau cta cudn thur cap cia bién ap lech pha nhau 180°.
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(a) Mach chinh luu (b) Mach chinh luu toan ky (c) Mach chinh luu toan ky
toan ky co bén hoat déng & bdn ky duong hoat déng & bdn ky am

Hinh 10.3: Hoat déng cU0a mach chinh luu toan ky co bdn

Hinh 10.3b, 1a mach chinh luu toan ky ¢ toan bd ban ky duong cua tin hi¢u
vao.Pau anode cua diode D; duong, va dau anode cua diode D, la &m, D; phan
cuc thuan nén dan di€n, con D, phan cuc ngugc nén ngung dan. Dong dién
chay qua D; qua tai, diém gitra cua bién dp va dén dau trén cua cudn thur cap
cua bien ap, cho phép ban ky duong ctia chu ky tin hi¢u vao dugc cung cap cho
tai.

Hinh 10.3c, 1a mach chinh luu toan ky ¢ ban ky 4m cia chu ky tin hiéu. Dién
ap trén anode ctia D, tré nén duong, con anode ctia D; tré nén am.Diode D; IGc
ngy dugc phan cyc thuan nén dan dién.Diode D, phan cyc nguoc nén ngung
dan. Dong dién chay tir ddu dudi cia cudn thir cap qua D,, qua tai dén diém
gilia cudn thir cap cua bién 4p.0 mach chinh luy toan ky, dong dién chay trong
ca hai ban ky, ttrc 1a tan sb gon gip hai an tan sd tin hiéu vao.

Nhuoc dlem cua mach chinh luu toan ky co ban (st dung chi hai dlode) la do
dién 4p ra bang mot ntra murc dién 4 ap cua mach chinh luu ban ky véi cing mot
mtrc ra trén hai dau cudn thu cap cua bién ap. Cach khic phuc 1a str dung mach
chinh luu cau (str dung bdn diode).



(a) Mach chinh lvu cau (b) Mach chinh lvu 8 bdn ky duong (c) Mach chinh luu & bdn ky @m

Hinh 10.4: Mach chinh luu cau hoat déng & bdn ky duong va @m cla dién dp vao AC

Hinh 10.4a, 1a mach chinh luu cdu. Bon diode s& dugc mic dé dong dién chi
chay theo mot chidu qua tai. Hinh 10.4b, 12 dong dién chay trong ban ky duong
ctia chu ky tin hiéu vao. Dong chay tir ddu phia trén cta phia thi cip cia bién
ap qua diode D,, qua tai, qua diode D, dén dau dudi ctia cudn thir cap ciia bién
ap.Toan bo dién ap sut trén tai.

Hinh 10.4c, la d(‘)ng dién chay trong ban ky am cua tin hiéu vao. Pau trén cia
cudn thur cap la 4m, con dau dudi [a duong. Dong dién tur ‘phia duéi cua cudn
thr cap chay qua diode D3, qua tai va diode D; dén dau phia trén cua cudn thir
cap. Luu y rang, dong di¢n chay qua tai theo cung chiéu nhu trong ban ky
duong. M6t lan nura, toan bo dién ap dugc syt trén tai.

Mach chinh luu ciu cling 1 loai mach chinh luu toan ky, bo1 vi mach lam viéc
& cé hai ban ky cua dang song sin dau vao.Uu diém ctia mach chmh luu cau la
mach khong can pha1 c6 cudn thr cap diém gitra.Mach chinh luu cdu lam viéc
khong can phai c6 bién ap. Bién ap str dung chi dé tang hodc giam dién ap hodc
dé cach ly.

Tom lai cac diém khac nhau ¢ cac bod chinh Iuvu la; Cac uu diém cua mach
chinh Iuu ban ky 1a don gian va gia thanh thap, chi can mot diode va mot bién
ap, nhung hiéu suit ning luong rat thap, do su dung chi mot ntra tin hi€u vao.
B6 chinh luu ban ky chi dugc gidi han ¢ cac ing dung muc dong thap.

B9 chinh luu toan ky co ban ¢6 hi¢u suat cao hon bo chinh luu ban ky, do lam
viéc ¢ ca hai ban ky cua song sin. Tan s6 gon cao hon cua by chinh luu toan ky
co ban nén dé loc.Nhuogc diém 14 can phai c6 bién ap diém glufa Muc dién ap
ra cua bg chinh luu toan ky co ban thap hon so voi muc digén ap ra cta bg chinh
luu ban ky véi cung mot bién ap do cudn day diém gitra.

Mach chinh luu cau c6 thé 1am viéc khong can bién 4p.Tuy nhién, bién ap can
phai c6 dé ting hodc glam dién ap.Muc dién ap ra cua mach chinh luu cau cao
hon mirc dién ap ra cua mach chinh luu toan ky co ban hodc ban ky. Nhuoc
diém cta mach chinh luu cau 13 can bén diode, nhung cac diode khong

dat hon so v6i bién ap chinh luu diém gitra.

33 Mach on dinh (diéu hoz‘l) dién ap.

Hai yeu t6 co thé lam thay d01 murc dign ap ra cia nguon cung cap.Tht nhét la
dién 4 ap vao ctia ngudn cung cap co thé thay doi, dan dén lam tang hay giam vé
dién ap ra.Thur hai la tai dién tr¢ tai ¢ thé thay ddi, 1am thay doi vé dong yéu
cau.

Nhiéu mach dién tir duoc thiét ké dé 1am viéc & mot mre dién 4p ndo do, néu
dién ap thay doi, thi hoat dong ciia mach s€ bi anh hu’O’ng, do vay nguon cung
cap can pha1 tao ra mure dién ap ra nhu nhau bat chap cac thay do6i cua tai va
ctia dién 4p vao. Dé thuc hién diéu ndy, can phai thém b 6n dinh dién ap sau



mach loc.
Cé hai kleu mach 0 6n dinh dién ap co ban: mach on dinh song song va mach

on dinhnoitiép, tén go1 theo phuong phap ndi mach on dinh véi tai. Mach on
dinh song song du’orc mac song song VO’l tai.

Mach én dinh néi tzep duoc mac ndi tiép vai tai. Cac mach 6n dinh nbi t1ep
thong dung hon so vGi cac mach 6 on dinh song song do co6 hi¢u suat cao hon va
ti€u tan muc cong suat thip hon. Mach 6 6n dinh song song cling ¢6 vai tro nhu
mot dung cu dleu khién, bao v¢€ mach 6 6n dinh khéi sy ngan mach do tai. Hinh
10.11, 1a mach 6n dinh bang diode zener co ban. Pay 1a mach 6n dinh song
song. Dlode zener

dugc mic ndi tlep voi mot dién tr6. Pién ap vao DC, chua duoc 6n dinh s&
duoc dit vao ca diode zener va dién tré dé 1am cho diode zener duoc phan cuc
nguoc.Dién tré cho mot dong nhod chay qua dé gitt diode zener & ving danh
thing zener.Dién &p vao phai cao hon so véi dién ap danh thung zener cua
diode.Bién ap ngang qua diode zener s& bang thong sb dién ap cua diode
zener.Muc sut 4p trén dién tro s& bang do chénh léch giita dién 4p cua diode
zener va dién ap vao.

Mach hinh 10.11, sé cho muc dién ap ra khong d6i ddi voi su thay d6i o dién
ap vao.Sy thay d6i bt ky veé dlen ap s€ xuat hién trén dién tr6. TOng cua cac syt
ap phai bang dién ap vao. Co thé tang hozc giam dién 4p ra bang cach thay d6i
diode zener & diu ra va dién tro ndi tiép
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Hinh 10.11: Mach &n dinh Hinh 10.12: Mach 8n dinh
béng diode zener co bén song song sU dung BJT

Dong chay qua tai duoc quyét dinh boi dién trd tai va dién ép ra. .Dong tai cong
vGi dong chay qua diode zener s€ bang dong chay qua dién tré ndi tiép.Dién tro
ndi tiép can pha1 duoc chon can than sao cho dong chay qua zener duy tri diode
zener trong vung danh thung va cho dong chay qua.

Khi dong tai tang 1én, dong zener giam xuong nén dong tai va_ dong zener tac
dong lan nhau duy tri dién ap ra khong d6i, cho phép mach diéu hoa cac thay
d6i vé dong ra cling nhu dién ap vao.

Mach hinh 10.12, 1a mach diéu hoa song song.Luu y rang, transistor Q; mac
song song vo1 ta1 s& bao vé bo 6n dinh trong trudong hop c6 xu hudng ngin
mach xuat hién trén tai.

Mach 6 on dinh nbi t1ep thong dyng hon so v6i mach 6 on dinh song song. Mach
on dinh ndi tiép don gian nhat 12 mot bién trg mac ndi t1ep voi tai (hinh 10.13).
Tri sb dién trd s& dugc diéu chinh lién tuc dé duy tri dién ap khong d01 trén tai.
Khi dién ap DC tang 1én, thi tang tri so dién tro, nén sut ap trén bién tré 16n
hon, duy tri sut ap trén tai bang cach lam giam lugng dién 4p ting thém trén
dién tro nbi tiép.

Bién trd ciing c6 thé bu cac thay d6i vé dong tai.Néu dong tai ting, thi s& co



lugng sut ap nhiéu hon trén bién tr, dan dén muc syt ap it hon trén dién tr¢ tai.
Néu tri s6 dién trg c6 thé 1am glam xuong tai cung thoi diém dé c6 dong tang
1€n, thi lugng sut ap trén bién trg ¢6 thé van khong doi, dan dén muc dién ap ra
khong doi bat chap cac thay doi vé dong tai.
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Hinh 10.13: Mach én dinh dién
dp néi tiép s dung bién trd

Hinh 10.14: Mach 68n dinh néi tiép BJT
s dung bién trd diéu chinh béng tay

Trong thuc té, rat kho thay doi tri s6 dién tré bang tay dé bu cac thay d6i vé ap
va dong dién, nén hi€u qua hon la thay thé bién tré bang transistor (hinh 10. 14).

Transistor s& dugc mac dé dong chdy qua tai cling chay qua transistor. Bang
cach thay d6i mirc dong base cua transistor, thi BJT ¢6 thé duogc phan cuc dé
dan muc dong 16n hay nho. Thém mdt vai linh kién can thiét dé tao thanh mach
tu diéu chinh (hinh 10.15), cho phép transistor bu tu dong voi cac thay doi &
dién &p vao hodc dong tai.

Hinh 10.16, 1a mach on 4p ndi tiép don gian. Pau vao la dién 4p DC chua 6n
dinh, con dau ra la dién ap DC thép hon, d3 dugc 6n dinh. Transistor dugc méc
nhu mQt mach 1ap lai emitter, c6 nghia 1a khong c6 su ddo pha gitra base va
emitter, dién ap emitter s€ nhu dién ap trén base. Tai duoc mac gilta emitter cua
transistor va dat. Dién ap tai base cua transistor s€ dugc thi€t lap boi diode
zener, nén dién ap ra s€ bang di¢n ap zener trur sut ap 0,7V trén ti€p giap emitter
- base cua transistor.
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Hinh 10.16: Mach 8n dinh
kiéu ndi tiép

H’inh ’10.15: Mach (";n dinh
néi tiép tv déng diéu chinh
Khi dién 4p vao tang thong qua transistor, dién 4p tai dau ra ciling sé ting. Pién
ap base duoc thiét 1ap boi diode zener, néu emitter tré nén duong hon so véi
base, thi 46 din dién cua transistor s& giam xudng. Khi transistor dan kém hon,
c6 tac dong tr¢ lai nhu tac dung ctia mot dién tro 16n duoc dat giira dau vao va
dau ra. Phan 16n luong tang ¢ dién 4p vao s€ dugc sut giam trén transistor nén
chi c6 mot lugng tang nho ¢ dién ap ra.
Nhuoc dlem ctia mach 6n ap lap lai emitter l1a diode zener can pha1 cO6 mirc
cong suat 16n.Cac diode zener c6 kha ning xur Iy cong suat 16n ¢ gia thanh
Cao.
Mot kiéu mach 6n dinh ndi tiép thong dung hon 1a mach 6n dinh c6 hoi tiép,
gdm c6 mdt mach hoi tiép dé giam sat mirc dién ap ra. Néu dién ap ra thay doi,
thi tin hiéu diéu khién s& dugc tao ra, s& diéu khién d6 dan dién cua
transistor Hinh 10.17, 13 so d6 khéi cﬁa bd 6n dinh hoi tiép. Pién ap DC chua
on dinh duoc dit vao dau vao cua b o 6n dinh. Pién ap ra DC da dugc 6n dinh,
thap hon xuét hién tai dau ra ctia b 6n dinh.
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Hinh 10.17: So dé khéi cUa bé 8n dinh néi tiép cé héi tiép

Mach léx mAu mac ngang qua hai dau ra.Machld’ychfu la mach phan ap s€
truyén mau di¢n ap ra dén mach phat hién sai 1€ch.Mau di¢n ap s€ thay doi néu
dién ap ra thay doi.Mach phat hién sai I¢ch s€ so sanh mirc dién ap dugc lay
mau véi mire dién ap chuan.De€ tao ra dién ap chuén can phai st dung diode
zener.Do chénh léch gitra dién ap mau va dién ap chuan la dién dp sai léch.
Dién 4p sai 1éch s¢€
duoc khuyéch dai bo1 mach khuyéch dai sai 1éch. Bo khuyéch dai sai 1éch sé
di€u khi€n do dan dién cua transistor noi ti€p. Transistor dan nhicu hay it dé bu
cho cac thay doi ¢ mirg di¢n ap ra. o _ .
Hinh 10.18, 3 mach 6n dinh dién 4p ho1 tiep. Cac dién tré Rs, R4, va Rs tao
thanh, mach lay mau. Transistor Q, c6 vai tro nhu mach do sai cling nhu mach
khuy€ch dai sai 1€ch. Diode Zener D; va dién, tr¢ R; tao ra muc dién ap
chuan.Transistor Q; 1a transistor diéu hoa noi tiép.Dién tré& R, 1a dién tré tai
collector cua transistor Q, va di¢n tr¢ phan cyuc cho transistor Q.
Néu dién ap ra tang, dién 4p mau cling s€ tang, lam tang dién ap phan cug trén
base cua transistor Q.. Pién ap emitter cua transistor Q, dugc gitt khong doi boi
diode zener D, dan dén transistor Q, dan manh hon nén lam tang muc dong
chay qua dién tr6 R,, dién ap trén collector cua transistor Q, va base_cua
transistor Q4 giam xuong, tuc lam giam dién, 2’11?1 phan cyc thuan cua transistor
Q1 nén Qy dan yéu hon, dong chay %1_13 Q7 thap hon, lam cho sut ap trén ti nho
hon nén sé {riét tieu do tang 1én ¢ dién ap. Djén ap ra co thé dugc diéu chinh
chinh xac bang cach thay doi bién tro Ry. D€ tang myc dién ap ra cua bo on
dinh, dau truot cua bién tr¢ R4 phai duoc di chuyeén vé hudng am, nén sé lam
1am muc dién ' _ '
ap mau trén base cua transistor Qz, giam dién ap phan cuc thuén, lam cho
transistor Q; dan it hon, gdy ra mirc dién p collector cta transistor Q, va base
cua transjstor Q, tdng len, tc lam ting phan cyuc thuén trén transistor Q, lam
cho Q; dan manh hon. Dong 16n hon chay qua tai, ticc dién ap ra tang Ién.
Nhugc diém lon nhat d61 v61 mach 6n dinh no6i ti€p 1a do transistor mac noi ti€p
vol tai. Ngan mach tai s€ dan dén dong lon chay qua transistor, gy hong
transistor, nén can phai ¢ mach gilt mirc dong qua transistor & mac an toan.
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Hinh 10.18: Mach 8n dinh Hinh 10.19: Mach 8n dinh héi tiép néi
héi tiép néi tiép tiép c6 mach giéi han mic dong dién

Hinh 10. 19, la mach on djnh c6 thém mach giGi han muc dong chay qua
transistor cua, bd on dinh noi tlcp, V0’1 viéc bd sung vao mach 6n f nh dlcn ap
noi1 tiép co héi tié tran51stor Qs va dién trd Rg tao thanh mach han dong. Dé
transistor Qz dan dp 1én, thi ti€p giap base - emitter phai dugc phan cuc thuan
t6i thiéu 1a 0,7V. Khi dat 0,7V giita base va emitter, thi transistor sé dan. Néu
R bang 1 th1 murc dong can thiét dé tao ra 0,7V

Khi mirc dong chay qua transistor Qs thap hon 700mA, thi dién ap base -
emitter cua Qg s€ thap hon 0,7V, giir cho Q3 ngung dan, mach dong vai tro nhu
khong ton tai. Khi mirc dong vuot qua 700mA, sut ap trén di¢n tro' Re tang 1én
trén 0 7V, dan dén Qs dan thong qua R,, nén s& lam giam dién ap trén base cua
transistor Ql, lam cho Q; dan

kem hon. Dong khong thé tang 1én trén 700mA. Mtc dong dé co thé duog han
ché co thé thay do6i bang cach thay doi tri s6 ciia dién trd Re. Tang tri sO cua
dién tr& Rg s€ co mL’rc d(‘)ng gié’i han thap hon.

Mach on dinh n01 tlep hoi tlep co nhugc diém nita 13 s6 lu:ong céu kién can
thiét nhiéu, c6 thé khic phuc diéu nay bang cach sir dung b 6n dinh bang vi
mach.

Céac bo On dinh IC hién nay c6 gia thanh ré va dé sur dung Phan 16n cac bd 6n
dinh bang IC chi c6 ba cuc (vao, ra va cuc ndi dat) nén co thé mac truc tlcp vao
dau ra ciia mach loc ctia mach chinh luu (hinh 10.20). Cac IC 6n ap c6 thé cung
cap cac murc di¢n ap ra khac nhau theo ca hai cyc tinh dwong va am. Cé cac IC
on ap co thé diéu chinh muc dién ap ra can thiét.

TO-220 PACKAGE TO-3 PACKAGE ; BO AN PINH 3

DIEN AP BANG IC |-o—p—0

ey 3 HO 78XX
-‘ @ 7805 5VOLTS 781515 VOLTS

7806 6VOLTS 7818 18 VOLTS
, — 7808 8VOLTS 7824 24 VOLTS
123 PIN1. CHANVAO T 7812 12NVOLTS

PIN2. CHAN NOI DAT (CHUNG)
PIN 3. CHANRA

"—

Hinh 10.20: B 8n dinh dién dp dang IC ba chan

Khi lya chon IC on ap, can phai blct muc ap va dong can thiét, cung V01 cac
thong s6 vé dién ciia ngudn cung cap chua duge 6n dinh. Cac IC 6n ap dugc
phan loai theo muc dién ap ra. Cac bo 6n ap ¢ dinh c6 ba chan va chi cung cap
mot murc dién &p ra, c6 san dudi dang ca dién ap du:ong va dién &p am.Céc bo
on ap hai cyc tinh ¢ thé cung cap ca dién ap duong va dién ap am.Co ca céc
bd On dinh dién ap ¢ dinh - va hai cuc tinh cling nhu cac bo 6 on dinh dién ap co
thé diéu chinh.Khi str dung bat ky bo on dinh di¢n ap bang IC, can phai tham
khao trang sb liéu k¥ thuét ctia nha san xuat.

4. nguon dong noi tieép



4.1 Nguyén ly

R1

vee &—l—yXfC—'—l—/v Supply
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é R

Vi mach 6n dinh dién ap theo nguyen Iy nguon dong song song thuong chi co
thé dap img dugc voi cong suét lam viéc rat nho nén khong thé dap tmg dugc
cac yéu cau cung cap voi cong suat 1on

Pé ¢6 thé on dinh dién ap d6i voi cac ngudn cung cap cong suat 16n thi can
phai 4p dung mot nguyén 1y khac d6 1a phuong phép ngudn dong ndi tiép.
Nguyén 1y nay duoc minh hoa so dang theo hinh dudi day:

Theo hinh bén, R dugc goi 1a tai cia nguén cung cép va dién ap trén tai duoc
goi 1a VSupply, dién ap cung cap tai ngudn 1a VCC. Khi do, ta thdy rang dién
trd hiéu chinh dién ap cho tai chinh la R1 va toan mach dién s€ tr¢ thanh mot
mach ndi tiép bao gém R va R1. Dién tré hi€u chinh R1 luc nay vira ¢6 vai tro
hiéu chinh dién ap cho tai va vira gitt vai trd 1a ghanh ctia mach nguon.

Vi thé, kha nang hiéu chinh dién ap ctia mach ngudn nbi tiép 1a linh hoat va co
thé dap mg v4i cong suat 16n hon so véi nguyén 1y noi trén. Theo hinh minh
hoa néi trén, can ban cua mach 6n dinh dién ap dugc xac dinh bo1 cac hé thuce
dudi day :

Di¢n ap ra VSupply trén tai:

Vsupply = VCC - VS (20)

Trong d6, VSduogc xac dinh boi:

VS =1.R1(21)

Véi I 1a cuong do dong dién qua toan mach dién va dugc xac dinh boi:

| =VCC/(R1 + R) (22)

Luc nay ta thy rang, cuong d6 dong dién mach chinh ciing chinh la cuong do
dong dién cung cap cho tai, trong luc d6i voi mach theo nguyén 1y nguon dong
song song thi dong dién cung cap cho tai cling chi 1a mét trong hai dong dién
mach r& nén hiéu suét cung cap va on dmh theo nguyeén Iy nguén dong song
song s& thap hdn so véi nguyén 1y ngudn dong nédi tiép.

Vi thé, sy hiéu chinh dién ap cua mach dugc xac dinh boi:
VSupply = VCC - VS = VCC[1 - R1/(R1 + R)] (23)

Hay noi cach khac la dé hiéu chinh dién ap cung cap cho tai thi vai tro cua R1
can phai duoc thé hién mot cach linh hoat bang cach luon thay d6i gia tri theo
cac bién d6i cua tai st dung cling nhu ctia ngudn cung cap...

4.2 Hiéu suat
Diéu quan trong nhat ciia mach ngudn chinh 13 kha ning 6n dinh dién ap ciing
nhu hiéu suét cung cép dién cho tai va duoc xac dinh boi:

= (VCC - VSupply).100%/VCC (24) .
Theo mach nguyén 1y noi trén ta thdy rang mach nguén dong ndi tlep chi c6 hai
phan tir ndi tiép gom tai va phan tir tac dong hiéu chinh dién ap (phan tir nay



vira dam nhiém vai tro cua ghanh) nén khong c6 hiéu suat mach ré& nhu déi voi
nguon dong song song. Vi thé, hiéu suat cua no s€ cao hon so voi hi¢u suét cua
mach nguén dong song song. Tuy nhién, hiéu sudt cua cac mach ngudn dong
song song trén thuc té trong ché do dong cling khong bao gio vuot qua 60%
(néu mudn hiéu suét nguon cang cao thi can phai hy sinh d6 6n dinh tirc la chi
cho phép khoang thay doi ciia dién ap vao hep — tic 1a d6 bién cua dién ap vao
nho).
4.3 Mach can ban

- Nguon thy dong
Kleu nguon dugc dua vao sir dung lau doi nhat va thong dung nhat 1a kiéu
ngudn on ap thu dong. Ta s& hiéu khai niém thu dong ciia mach ngudn theo
hinh minh hoa dudi day:

Hé thdng khoi

& }

v ,
. Khuyéch dai Uobut
Tao dién ap | Vger y A e
2 . cuong do
chuin > N n
dong dién

Mach 6n dinh dién ap theo nguyén ly ngudn dong nbi tiép thu dong c6 hai bd
phan chinh gém b tao dién ap chuan VREF va mot bo khuyéch dai cuong do
dong dién (theo sy mo ta ¢ hinh trén).

Vi bd tao dién ap chuan (thuong dugc tao bot mot ngudn dong song song) chi
c6 thé tao ra mot dién 4 ap 6n dinh nhung chi c6 kha nang on dinh voi mot do
bién thién cuong do rat nhé nén dé c6 thé tao duoc khoang bién dbi rong clua
cuong do dong dién thi can phai c6 bd khuyéch dai cuong do dong dién nhu
minh hoa trén.

Qi
VCC NPN

1000/16V
1 R1 1k
Z 12V

Mach ngudn thu déng hoat dong dua vao mot nguyén tic co ban cua transistor
d6 1a khi hiéu dién thé trén tiép giap B — E ting Ién thi cuong d6 dong dién cua
tiép giap C — E sé tiang 1én sao cho nd c6 thé lam giam duogc hiéu dién thé trén
tiép giap B — E.

Trén co s& do, ta co thé giai thich sy hoat dong ctia mach noi trén nhu sau: Cuc
Base ctia Q1 dugc cung cap mot dién thé chuan VREF do mot ngudn dong
song song dugc tao boi R1 va Zener D1 cing voi tiép giap (B — E) ctia Q1. Tuc
1a duoc tao bai 3 phan tir co ban gom R1 1a ghanh dién ap, Zener D1 13 phan tur
tac dong hiéu chinh dién ap va trd khang mach vao ciia Q1 (thong qua tiép giap
B — E) 1a tai cia mach ngudn dong song.

Q1 dugc goi la linh kién khuyech dai cong suat cho ngudn, vi trong mach
ngudn nay Q1 c6 nhiém vu khuyéch dai cuong d6 dong dién IB do mach 6n ap
dugc tao bdi1 D1 va R1. Hon nira, vai cuong d§ dong dién qua Q1 1a s€ bang

1000U F/25V
I:I_—-—I
=




dung cuong d6 dong dién cap cho tai 1a I, tirc 1a: IE = |

Hon nita, ta lai thay rang, dién 4p ra cung cap cho tai 1a VSupply s& duoc xéac
dinh boi dién ap ngudn cung cip dau vao VCC va sut ap VS trén Ql:
VSupply = VCC - VS

Piéu d6 c6 nghia 12 néu khi dién ap vao VCC tang 1én thi syt ap VS trén Q1
cling phai tang Ién sao cho dién ap ra trén tai ludén dugce gitr nguyén. Vi cuong
do I va dién ap roi VS trén QI (tue la sut ap trén Ql) no s¢ tao ra mot cong
suit ghanh (hay con goi 1a cdng suit roi va ciing con duoc goi 1a céng suét ton
that ) PS trén Q1 va dugc xac dinh boi:

PS =VS.IE = V3.l = (VCC — V3upply).

Ma vi the ta goi QI la cong suat ngudn vi né ghanh chiu va diéu tiét phan 16n
cong suit cia ngudn. Cong suat roi Ps trén Q1 s& gdy ra nhiét tiéu tan trén Q1
va lam néng Q1 nén Q1 phai 12 linh kién c6 kha ning chiu cong suét rat 16n.
Ta hdy lan luot xét cac ché d6 1am viée ciia Q1 nhu sau:

Dién thé ctia cuc Emmitter cua Q1 dugc tao bdi sut ap cuia no 1én tai la

VSupply sao cho hiéu dién thé UBE duoc x4c dinh boi:

UBE = VB - VE = VREF — VSupply (25)

Trong d6, VSupply 14 hiéu thé duoc tao bai VCC va sut 4p trén transistor Q1.
Mait khac, ndé con dugc xac dinh boi hé thirc tuong duong:

VSupply = I.R (26)

V61 R 1a dién tré mach ngoai twong duong cua tai, I 1a cuong do dong dién
mach chinh va dugc xac dinh bdi cac hé thirc dudi day:

|=I1E=IC+ IB=(B+ 1).1B (27)

Trong do, IE: Cuong d0 dong di¢n do Emmitter cuia Q1 tao ra, IC: Cuong do
dong dién do ngudn cung cap cho cuc Collector cua Q1 va IB: Cuong do dong
dién do dién thé chuan VREF cung cip cho cuc Base ctia Q1.p: Hé sd khuyéch
dai cuong do dong di¢n cua

Q1.1B = UBE/re (28)

Trong d6, re: Noi trd dau vao ctia Q1 do tiép giagp B — E va duogc xac

dinh bo1 hé thirc thuc nghiém:

re = 26,5mV.p/IC (29)

Theo hé thtic d6, ta thady mot diéu rat hay rang, tré khang dau vao re cua Q1
cang bi giam néu IC cang ting nén hiéu dién thé UBE duoc xac dinh bai tich sd
ctia IB va re s& giam di hay noi cach khac 1a UBE gan nhu khong thay doi khi
IC thay d6i. Tir cac hé thirc néi trén cho thay rang néu UBE tang thi cuong do
IC cling s€ phai tdng 1€n nén dién ap trén tai dugce tao béi IC.R tai sé€ tang 1€n
sao cho UBE bi giam di va phai duoc giit nguyén véi mot gia tri khong doi vao
khoang 0,6 ~ 0, 7V véi mot do bién thién rat nho nén dién ap ra trén tai

g?m nhu duoc gilr rat 6n dinh va duoc xac dinh boi:
VSupply = VREF — VBE ~VREF - 0,7V (30)

Theo céac hé thirc noi trén ta thdy rd nguyén tac thu dong clia mach ngudn nay &
chd 1a Q1 khong tu chu dong diéu chinh dién ap cho tai ma la do tai tiéu thu
lam thay doi dién 4p ra VSupply va 1am cho dién 4p UBE thay d6i va vi thé
cuong do IC ctia Q1 ciing bi thay d6i theo sao cho n6 s& 1am cho sut ap trén tai
thay d6i chdng lai su thay d6i ctia dién 4p trén tai (dién ap trén tai bi thay doi
do tai thay d6i murc tiéu thu hodc do VCC bi thay doi). Ciing theo cac hé thic
noi trén, ngudn thu dong chi phu hop véi cac tai co cong suat nho hodc chi cho



phép véi mot do thay ddi nho cua dong tiéu thu ciing nhu mot khoang thay doi
hep cua dién 4p dau vao VCC. Sai sb dién ap tdi da ¢ dau ra cta loai ngudn nay
(duoc xac dinh theo phuong phap thuc nghiém) cho phép trong khoang +
0,5VP —P. Tuc la:

VSupply = VREF — VBE £0,5VP — P (31)

S. Tlm hleu nguyén ly 0 on dong ciia mach buck converter va thiét ké mach
nguén 6n dong sir dung IC LM2576

5.1 Nguyén ly lam viéc ciia mach buck converter.

r

T

=N

|

D1
Uout
Uin MOSFET Rs L2
NAN Y'Y Y
1 INDUCTOR

Hinh 1: mach nguyén Iy buck converter

*/ Buck converter 1a bo bién d6i ma dién ap dau ra nho hon dién ap dau vao
hay con dugc goi 1a bo bién d6i giam ap ( step-down converter). Hinh 1 13 so
d6 nguyén ly cua buck converter, Mosfet hoat dong nhu mét cong tac(van) no
dong cat bang xung dleu khlen ( xung vuéng ) voi mot bo diéu khién tao ra
xung diéu khién c6 tan s6 dong cat 1on cp cho mosfet.O ddy ta sir dung bo
diéu ché PWM ( Pulse Width Modutlation).

Goi T 12 mot chu ky chuyén mach,t; 1a thoi gian van dong mach (on-time) va

1

t, 1 thoi gian van mo mach ( off-time). T=t;+t,. Hé s6 T (giita thoi gian dong
mach (on-time) va chu ky chuyén mach T ) dugc goi 1a chu ki nhiém vu ( duty
cycle). ( H2)

+/ trong khi on-time cta van thi dién 4p V, bang Vi,, Piot D s& bi phan cuc
nguoc va khoa lai,khi d6 dong dién I, s€ qua cudn cam va cudn cam L s€ nap
nang luong ( gitr lai thanh phan xoay chiéu ) .Khi van off-time thi cuon cam L
phong dién chong lai sy giam dot ngdt dong dién trong mach va tiép tuc dan
dong dién di qua tai ,di qua R, va diode, két qua dién ap V, bang 0. Trong thoi
gian van off-time thi dién 4p V, bang 0 nhung dong dién I, van khong giam vé
0.Pay duogc goi 1a ché d6 continuous mode.

+/ & ché d6 nay dién ap ra phu thudc vao thoi gian dong va mo ciia van
4

Vout= T *Vin
+/ dong dién qua cudn cam c6 dang xung tam gidc gia tri trung binh cia nd
dugc xac dinh baoi tai. PO dao dong dong dién & I = lyax-lmin ,phu thude vao L,
va né ¢6 thé tinh toan nho dinh luét Faraday.

di 1 1 1
V=Ldt => Ai=L*V*At => Al =L (Vin-Vou) *t1=L Vou(T-t1)

t L .

V61 Vou=T *Vj, va chon tan so f cho ché dd continuous mode ta co :



1 1F";Ir[:u.lt 1

AIL:E(Vin'Vout)* Vin f (*)

*/ tinh toan gia tri cho cudén cam L

- tinh chon cudn cam c¢6 mot van dé xay ra la néu chon Al, rat nhé thi cudn cam
L phai c6 gia tri rat 16n dé co do dap mach tdt. Va dé tao ra cudn cam co gia tri
16n thi s& ning va dit. Néu chon Al nhé thi dong dién diéu khién dong mostfet
s& rat 16n . Béi vay nguoi ta thuong léy AL =10% ¢

L 1F"'Jr[:l_ltl
L=alp (V-Vou)* Vin £
Veont 3
Vi ! Vin T — |
..................................... - Vout=VI
t
Ve (Vin-Vout) —
t

Hinh 2: dé thi dién dp va dong dién ciia mach buck converter

+/ Pé diéu khién sy dong md cuia van thi ta c6 nhiéu cach tao ra xung vudng
diéu khién nhung thong dung nhat va ta st dung ¢ day do la giltt nguyén chu Ki
T va thay doi thoi gian mé xung t;.

+/ Nguyén tic 6n dong st dung buck converter 14 ta tao ra thoi gian dong va
md van ( hay d6 rong xung diéu khién vao mostfet) sao cho khi dong dién tang
cao vuot gid tri ngudng thi ta phai dong van lai ngat dong dién qua van,khi d6
thi cuén cam L s& phong dién qua tai (Load)va R, va diét => dong khong ting
1én ma ciing khong giam vé 0. Khi dong giam xubng gia tri Iy, thi ta phai mo
van cho dong dién qua van vira nap phan xoay chiéu 1én cudén cam va ting dong
dién khong cho giam qua gia tri ngudng. Dé lam dugc diéu nay ta sir dung IC
UuC3842.

5.2 Thiét ké va tinh toan mach nguyén 1y nguén 6n dong
st dung LM2576
5.2.1 gi6i thiéu vé Im2576

LM2576 1 loai IC ngudn switching rat thong dung trén thi truong va c6 kha
nang hoat dong dugc véi dién ap vao 1én téi 40V ddi véi cac loai thong thuong
hoic t6i 57V ddi v6i loai LM7526HV (dudi ‘HV’ kém theo c6 nghia 1a High
Voltage ttrc 1a dién ap cao).



Hinh anh

So d6 chan

1. Di¢n &p vao

2. Di¢n ap ra

3. Cuc am chung cho ca di¢n dp ra va dién ap vao
4. Hoi tiép dién ap dé hiéu chinh dién ap vao va ra

5. Cho phép dong hodc mo ngudn

e Cac hg LM2576

LM2576-3.3 1a loai IC 0n 4p Switching cho dién 4p dau ra ding béng 3.3
V tuong tu ta c6 cac loai LM2576-5 ,LM2576-12 ,LM2576-15 véi dién &p dau
ra lan luot 1a 5V,12V,15V.

LM2576-adj 1a loai IC 0n 4p Switching cho phép diéu chinh dién 4p ra tir
12,5V dén 33V tuy yéu cau st dung

LM2576-HV 14 loai chiu duoc dién ap dau vao 1on
e MJ{t s6 tinh niing chinh ciia LM2576

Dién ap dau ra cua cac seri 14 3.3V, 5V, 12V, 15V ,va dién ap diéu
chinh

Dién ap diéu chinh 13 tir 3.3V dén 33V véi dién ap dau vao 16n nhat
Dong dau ra dinh mirc 1a 3A

Pién 4p dau vao dinh muc 1a 40V c6 thé 1én dén 60V tuy ting dong seri
Chi giao tiép v6i 5 chan dau vao ra

Tan s6 dong cat chuan 52 Khz



Hiéu suat cao
Béao vé€ qua dong va qua nhiét

e So dd ciu tao LM2576

LM2576
Typical Application (Fixed Qutput Voltage Versions)
Ir _____ _I eedback
70V-40V Y| |4 L1
Unregulated 5 LT | 100 uH

DG Input OQutput o 50V Regulated
100 F D1 o Output 3.0 A Load
H "L Gout
I 3§N 5 UNIOFF %_1N5&2211MHF

Representative Block Diagram and Typical Application

Error Amplifier Comparator
4
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| 15V 1.3k
R?2  Fixed Gain | For adjustable version
| Ri=open,R2=0Q
I
I
I

I

I

I

| g R?ﬂmfd

I tok|  Freg Lt Vo
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| 1235V o e
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This device contains 162 active transistors.

Hinh 3 : so dé cdu tao LM2576,nguyén tic dira theo nguén xung(nguon buck) .
dién ap dau ra ludn duoce diéu chinh lién tuc dé dam bao dién ap dau ra ludn &
trong mdt khodng c6 dinh.Trong so do cau tao thi LM2576 gom céc khoi: so
sanh,tao dao dong,cong suat,qua dong ...

+ Chén 1 (Vin) : chan ngudn dau vao
+ Chén 2 (Vout) : chan dién ap dau ra,tiy vao ting seri
+ Chan 3 (GND) : chan nguén chung

+ Chan 4 (Feedback) :chan dua tin hiéu phan hoi tir dau ra vé dau vao,dua
vao b so sanh dé di€u chinh dién ap

+ Chan 5(on/off) :chan dong mo
e Thong s6 ciia LM2576



Figure 1. Block Diagram and Typical Application

MAXIMUM RATINGS

Rating Symbol Value Unit
Maximum Supply Voltage Vin 45 v
‘ON/OFF Pin Input Voltage - -03V=V=+V, Y
Output Voltage to Ground (Steady-State) - -1.0 v
Power Dissipation
Case 314B and 314D (TO-220, 5-Lead) Pp Internally Limited w
Thermal Resistance, Junction-to-Ambient Ria 65 “CwW
Thermal Resistance, Junction-to-Case Rauc 5.0 “CwW
Case 936A (D2PAK) Pp Internally Limited w
Thermal Resistance, Junction—-to-Ambient RiJa 70 “CIW
Thermal Resistance, Junction-to-Case Rauc 5.0 °C/wW
Storage Temperature Range Tetg -65 to +150 “C
Minimum ESD Rating {(Human Body Model: C = 100 pF, R = 1.5 kQ2) - 2.0 kv
Lead Temperature (Soldering, 10 seconds) - 260 “C
Maximum Junction Temperature Ty 150 =C

Maximum ratings are those values beyond which device damage can occur. Maximum ratings applied to the device are individual stress limit
values (not normal operating conditions) and are not valid simultaneously. If these limits are exceeded, device functional operation & not implied,
damage may occur and reliability may be affected.

Pién 4p dau vao
+LM2576  : 45V
+ LM2576HV : 60V
Dong dién dau ra : 3A
Dai nhiét d6 hoat dong -65°C dén 150°C
Dién 4p 6n dinh dau ra : + LM2576HVS-3.3 : 3.3V
+ LM2576HVS-5.0 : 5V
+ LM2576HVS-12 : 12V
+ LM2576HVS-15 : 15V
+ LM2576HVS-ADJ : ADJ (1.25V ~ 37V)



5.2.2 Thiét

ké’ FEEDBACK mach 611
le +VIN 4 * A >
LM2576HV-ADJ L1 S nguon sw
55V ! OUTPUT ouT
= — 000 —¢ —o d[}ng
3| GND 5] on/oFE 1sopnl 47k ”'“°;gx LM2576
+

R1
1.2k

+
ci & \
c2
I 100 &F
So u 1N5822 2200 u4F do mach

Hinh 4 : So d6 mach nguyén Iy nguon on dong sir dung sir dung IC
LM2576HV-ADJ
Véi thong s6 cia mach nhu sau :
R1=1.2 kQ ; R2=47 kQ
C1=100pF ; C2=220 pF
L1=150 uH ; D1=1N5822
Mach 6n ap c6 dién ap vao 1a 55v
Dién 4p ra co thé diéu chinh duoc tir 1.23 dén 50v
Vo1 Vo= 1.23(1+R2/R1)
R1=1 dén 5KQ
R2=R1(Vo/1.23 - 1)
Dang song céac chan:



5 us/DIV

Figure 13. Switching Waveforms

Vout=15V
A: Output Pin Voltage, 10 V/DIV
B: Inductor Current, 2.0 A/DIV

C: Inductor Current, 2.0 A/DIV, AC-Coupled
D: Output Ripple Voltage, 50 mV/dDIV, AC-Coupled

Horizontal Time Base: 5.0 us/DIV
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Figure 14. Load Transient Response

Bang gia tri dién ap ra voi tri s6 dién tré R2 twong tng:

Output R2
Voltage Versions (<)
33v 1.7k
50V 31k
12V 8.84 k
15V 1.3k
For adjustable version
R1=open, R2=0Q

Két luan

Trong qua trinh thyuc hién d6 4n em duoc sy hudéng dan tan tinh,hiéu qua cia

thay gido — Th.s P& Anh Diing va céc thay co gido trong b mon da gip em

hoan thanh dd an.



Trong d6 an trén em da thyc hi€én mot so dicu :

e Tim hiéu céu tao, nguyén 1y hoat dong den Led.

e Phan tich vu nhuoc diém mot s6 loai LED chiéu sang thong dung trén thi
truong. LED Xenon, LED Cree.

e Phaén tich cdu tao, nguyén 1y hoat dong cac mach 6n ap ngudn ngat
md.Céc mach ngudn dong co ban.

Trong thoi gian 1am d@ tai mic du da cd gang nghién ctru hoc hoi nhung do
kién thirc han hep ctia ban than nén khong thé tranh khoi nhimng thiéu s6t em
kinh mong dugc sy phé binh va dong gdp cua cac thay co trong bd mon dé dd
an duoc hoan thién hon

Em xin chan thanh cam on !
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